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CephSmileV2: Cephalometric & Model Analysis and 
Treatment Simulation Software 

  
CCeepphhSSmmiilleeVV22  iiss  aa  ddeennttaall  ssooffttwwaarree  pprrooggrraamm  ffoorr  ccrreeaattiinngg  sskkeelleettaall,,  ddeennttaall  aanndd  ssoofftt  
ttiissssuuee  pprrooffiilleess  ddrraawwnn  ffrroomm  cceepphhaalloommeettrriicc  ttrraacciinnggss  oonn  llaatteerraall  aanndd  ffrroonnttaall  
cceepphhaalloommeettrriicc  rraaddiiooggrraapphhss..    TThhee  cceepphhaalloommeettrriicc  ssooffttwwaarree  pprrooggrraamm  CCeepphhSSmmiilleeVV22  
hhaass  bbeeeenn  ddeevveellooppeedd  eessppeecciiaallllyy  ffoorr  aannaallyysseess  aanndd  oorrtthhooddoonnttiicc  ttrreeaattmmeenntt  ppllaannnniinngg  
ssuuiittaabbllee  ffoorr  ppaattiieennttss  iinn  TThhaaiillaanndd  aanndd  AAssiiaa  PPaacciiffiicc  ccoouunnttrriieess..  

  
UUssiinngg   yyoouu  ccaann  ddrraaww  ssoofftt  aanndd  hhaarrdd  ttiissssuuee  cceepphhaalloommeettrriicc  ttrraaccee  lliinneess  oonn  llaatteerraall    
aanndd  ppoosstteerriioorr--aanntteerriioorr  ((PPAA))  cceepphhaallooggrraammss  bbyy  ddeeffiinniinngg  llaannddmmaarrkk  ppoossiittiioonnss  aaccccoorrddiinngg  ttoo
tthhee  aannaallyyssiiss  ppaatttteerrnn  rreeqquuiirreemmeennttss..      

  pprroovviiddeess  lliinneeaarr  aanndd  aanngguullaarr  mmeeaassuurreemmeennttss  ffrroomm  llaatteerraall  aanndd  PPAA  cceepphhaallooggrraammss  
ffoorr  cceepphhaalloommeettrriicc  aannaallyysseess  oonn  tthhee  ssttrruuccttuurree  ooff  tthhee  sskkuullll,,  ffaaccee  ((ccrraanniiooffaacciiaall  sskkeelleettaall))  aanndd
ssoofftt  ttiissssuuee  pprrooffiillee  
FFrroomm   ,,ddaattaa  ccoommppaarriissoonnss  bbeettwweeeenn  ddiiffffeerreenntt  iinntteerrvvaallss  ooff  oorrtthhooddoonnttiicc  ttrreeaattmmeenntt    
rreessuullttss,,  rreevveeaalliinngg  cchhaannggee  dduurriinngg  llaatteerr  ttrreeaattmmeenntt  ppeerriiooddss,,  ccaann  bbee  sshhoowwnn..  

  CCaann  bbee  ccaallccuullaatteedd  ttoo  pprreeddiicctt  tthhee  ttrreennddss  ooff  ffaacciiaall  cchhaannggeess  ooff  ppaattiieennttss  ffoolllloowwiinngg  

oorrtthhooddoonnttiicc  ttrreeaattmmeennttss..  
IInn  aaddddiittiioonn,,   VVeerrssiioonn  TTwwoo  hhaass  aaddddeedd  aa  ssppeecciiaall  pprrooggrraamm  ttoo  ppeerrffoorrmm  mmooddeell    
aannaallyyssiiss  aanndd  ssiimmuullaattee  ttooootthh  mmoovveemmeenntt  ttoo  aaiidd  oorrtthhooddoonnttiicc  ttrreeaattmmeenntt  ppllaannnniinngg..  
MMoorreeoovveerr,,  tthhee   ssooffttwwaarree  pprrooggrraamm  ccaann  ssiimmuullaattee  tthhee  ffaacciiaall  cchhaannggeess  aafftteerr    
oorrtthhooddoonnttiicc  ttrreeaattmmeenntt  bbyy  aappppllyyiinngg  tthhee  ddaattaa  ffrroomm  llaatteerraall  aanndd  ffrroonnttaall  cceepphhaallooggrraammss  ttoo
ddeessccrriibbee  tthhee  cchhaannggeess..  
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Capabilities 
CCeepphhssmmiilleeVV22 is a software program for cephalometric analysis and orthodontic 
treatment simulation with the following capabilities: 
 

Cephalometric & Model Analysis and                                     
Orthodontic Treatment Planning 

CCeepphhssmmiilleeVV22 is a software program for craniofacial analysis and orthodontic 
treatment simulation that provides trace lines on cephalometric soft and hard tissue 
sections of lateral as well as frontal radiographic images from landmarks selected by 
expert orthodontists.  Furthermore, CCeepphhSSmmiilleeVV22 could calculate not only the 
distances and angles of critical parts in cephalometric analyses on the frontal and 
lateral skeleto-dento facial structures but also permits model analysis, including 
Bolton Analysis, and dental space analysis with data of the skeletal and dental 
malocclusion assessment along with dental alignment.   
 
1. How to Manipulate the Cephalometric Anlysis Function  

1.1. 42-Lateral Point Cephalometric Analysis 
- Down Analysis 
- Tweed Analysis 
- Harvold Analysis 
- Steiner Analysis  
- Jarabak Analysis 
- McNamara Analysis 
- Sassouni Analysis 
  

 
1.2. 79-Lateral Point Cephalometric Analysis  

- Mahidol Analysis 
(34/36) 

- Chula Analysis 
- Chiang Mai 

Analysis 
- Songkla Analysis
- Songkla 

Orthgnathic 
Analysis 

- Down Analysis 
- Tweed Analysis 
- Harvold Analysis

- McNamara 
Analysis 

- Khon Kaen 
Analysis 

- Steiner 
Analysis  

- Jarabak 
Analysis 

- Rickett 
Analysis  

- ABO Analysis 
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1.3. The Analysis Function 
The facial profile borders on both hard and soft tissue are difficult to locate. 
CephSmileV2 has a special function to highlight the contrast of the x-ray image so 
that the facial profile borders can be clearly seen. This technique is called Local 
Contrast Enhancement Control. 

 
CephSmileV2 can overlay the frontal and lateral radiographic images on a slide view 
of corresponding facial images by making the simulations through four pairs of 
overlaying points. 

 
CephSmileV2 can magnify photographic and radiographic images up to 12 x s by 
moving the cursor to select the magnification level and after clicking on the area 
needed to be magnified, the enlarged image will be displayed on the lower right area 
of the monitor.  

Magnification of Photograph Image Magnification of Radiographic Image 
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2. Landmarks and Reference Points 
 
The user will locate crucial reference points with corresponding clinical values. 
CephSmileV2 offers two sets of lateral landmarks, 79-point or 42-point set options 
described below along with the 57 frontal landmarks for PA analysis (page 125) to 
facilitate the landmark positioning process.   
 

2.1. CCeepphhSSmmiilleeVV22 will then automatically draw the lateral structure of the maxilla, 
mandible along with facial soft tissue and teeth positioning by the reference 
points. 

  

 
2.2. While locating reference points on the Cephalometric pictures, CCeepphhSSmmiilleeVV22 

will allow the application of tools including the Horizontal/Vertical Ruler to 
help with step-by-step procedures.  CCeepphhSSmmiilleeVV22 will also draw lines of 
reference to facilitate the location of the reference points required. 
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3. How to Relocate the Landmarks: 
 
CCeepphhSSmmiilleeVV22 allows the following cephalometric analysis functions as follows:  
 

a) Function to relocate individual 
landmarks by applying the 
Move Specific point function 

b) Function to relocate the entire 
set of landmarks and trace line 
template, by Rotation, 
Translation, or Scaling 
Function as needed     

c) The Landmark Placement 
Functions, either Manual 
Landmark Placement or the 
Template File to place the 
entire set of landmarks 

 

 
CephSmileV2 can record the landmark coordinates in the case of modified landmark 
positions such as Go, A, B, Gn, Pt [or unfinished landmark positioning to be modified 
later.] 
 
4. How to Perform Linear and Angular Measurements 
 
Additionally, CephSmileV2 can perform linear and angular measurements through the 
following calculations:  

a. Specific Angle by performing angular measurement calculation from three and 
four landmarks 

b. Calculate Distance by performing linear measurement calculation from two 
landmarks for direct linear measurements and three landmarks for perpendicular 
measurements before comparing with relative distance to obtain the distance in 
millimeters.  
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5. Various Cephalometric Analysis 
The user can compute the measurements values by using Norms or Standard 
Deviation (STD) shown on the cephalometric analysis tables in both types of lateral 
analysis including: 

o 79-Lateral Point Cephalometric Analysis  
o 42-Lateral Point Cephalometric Analysis 

Several measurements of Thai cephalometric norms in various analyses are available 
including: 

a. Mahidol Analysis (34/36 
measurements) 

b. Chula Analysis 
c. Chiang Mai Analysis 
d. Songkla Analysis 
e. Songkla Orthognathic Analysis
f. Khon Kaen Analysis 

 

 

 
6. Superimposition Function: Comparisons of  Cephalometric Analysis 

Value Changes  
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To superimpose the cephalometric trace lines before, during and after treatment, the 
user can operate the Superimposition Function developed to allow users to compare 
the radiographic trains from the corresponding patient in different periods of time. 
Eventually, this function is applied to analyze the growth development along with any 
changes occurring during the treatment time, especially in growing patients. For 
adults, most changes during the treatment are from post-operation changes under 
treatment. The Superimposition Function in CCeepphhSSmmiilleeVV22 can provide the following 
craniofacial structure and dental changes: 

6.1. The anterior cranial base landmarks will be used as a reference to view any 
facial structures changes. 

6.2. The anterior nasal spine and the structure of the palate can also be used as a 
reference, so any changes made to the maxillary teeth and jaw can be seen. 

6.3. The interior of the symphysis and the outline of the lower border of the 
mandible or the overall structure of the mandible can be used to determine the 
changes to the teeth, especially the mandibular teeth. 

7. Prediction: Treatment Simulation Function 
CCeepphhSSmmiilleeVV22 can simulate the rough facial changes after orthodontic treatment on the 

lateral photographic image without the radiographic image. 
CCeepphhSSmmiilleeVV22 could simulate the rough facial changes after orthodontic treatments on 

the lateral photographic image with the radiographic image taking gender factors 
into account.  The four types of orthodontic simulation are: 

o Orthodontic Treatment 
Simulation Class II 

o Orthodontic Treatment 
Simulation Class III 

o Orthognathic Surgery 
Simulation Class II 

o Orthognathic Surgery 
Simulation Class III 
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CCeepphhSSmmiilleeVV22 Software Specifications 
 

Equipment 
Requirement Minimum Requirement Recommended Requirement

Processor  Intel ® PentiumTM IV 2 GHz or 
equivalent 

Intel ® Core IITM 3 GHz or 
equivalent 

Computer RAM 1 GB 2 GB and up 
Video RAM   256 MB  512 MB and up 
Space for Installing Program  150 MB 400 MB 
Monitor Resolution  32-bit 1024 x 768 pixels 32-bit 1280 x 1024 pixels 
Hard Disk Space to Store 
Patient Data  

60 GB  120 GB  

Printer Inkjet Color Printer for Windows 
OS with printing resolution of 
4800 x 1200 dpi 

Laser Color Printer for Windows 
OS with printing resolution of 4800 
x 1200 dpi 

Camera 3.1 M pixels with Optical Zoom 
of 3x or better 

3.1 M pixels with Optical Zoom of 
10x or better 

Scanner  Regular Color Scanner or lamp 
table 

Color Scanner with a scan film 
negative function 

Capabilities 
1. Function to contrast the radiographic images  
2. Magnification function up to 12x    
3. Guideline images while locating the landmark

positions   
4. The Horizontal/Vertical ruler to facilitate 

landmark positioning  
5. Treatment Simulation Function to simulate the 

face changes after performing orthodontic 
treatment  

6. Superimposition Function to compare the results 
pre- and post orthodontic operation 

7. Frontal/PA Cephalometric Analysis 
8. Dental Model Analysis 

9. Overlay an X-ray image on the photograph 
10. Download the 79-point template and trace 

point lines 
11. Save both finished and unfinished landmark 

data  
12. Able to measure direct and perpendicular 

distance of specific lengths by specifying 2 
points for direct measurements and 3 points 
for perpendicular measurements as well as 
angular measurements of specific points 

13. Enable to modify Norms and the Standard 
Deviations in cephalometric analysis tables 

Results 
42-Point Lateral 
Cephalometric 
Analysis 

1. Down Analysis 
2. Steiner Analysis  

3. Tweed Analysis 
4. Jarabak Analysis 

5. Harvold Analysis  
6. McNamara Analysis 

7. Sassouni 
Archial 
Analysis 

79-Point Lateral 
Cephalometric 
Analysis 

1. Mahidol Analysis 
(34/36 
Measurements) 

2. Chula Analysis   
3. Chiang Mai 

Analysis 

4. Songkla Analysis 
5. Songkla 

Orthognathic 
Analysis  

6. Khon Kaen 
Analysis 

7. Down Analysis      
8. Steiner Analysis 
9. Tweed Analysis  
10. Jarabak Analysis 

11. Harvold 
Analysis 

12. Rickett 
Analysis 

13. McNamar
a Analysis  

14. ABO 
Analysis 

Display Mode Image, Chart, Trace Points 
Export Formats 24-Bit Color JPEG image files, Text files, DAT files in subfolders within a folder 
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Program Installation for Internet Version 
 

1. Insert the included CCeepphhSSmmiilleeVV22 Software Installer CD into the CD-ROM drive 
(Drive D: or so) and the program will show the Installer window as shown in 
Picture 1.  

 

   
Picture 1: Starting the Installation of CCeepphhSSmmiilleeVV22  

 

2. After pressing the Next button  on the Splash Screen window, the 
Installer will display the installation preparation window of CCeepphhSSmmiilleeVV22 as 
shown in Picture 2(A).  After pressing the Next button   on the 
installation preparation window, the installation wizard window will be 
displayed as shown in Picture 2(B).   After pressing the Next button   on 
the installation wizard window, the license agreement will appear as shown in 
Picture 2(C).  After pressing the I accept the terms in the license agreement  
radiobutton  followed by pressing the Next button 

, the Read Me window will appear as shown in  Picture 2(D).  
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                                (A)                                                                (B) 

   
                                (C)                                                                (D) 
Picture 2: The First Step To Install CCeepphhSSmmiilleeVV22  

(A) Prepare To Install CCeepphhSSmmiilleeVV22  
(B) Install Wizard Windows for CCeepphhSSmmiilleeVV22  
(C) Accept License Agreement for CCeepphhSSmmiilleeVV22  
(D) Access the Read me Section for CCeepphhSSmmiilleeVV22  

 
3. Do After pressing the Next button   on the Read Me window, the user 

data window will be displayed for editing by the user as shown in Picture 8(A).   
After pressing the Next button  on the user data window, the Installer 
will show the directory to install the program which can be edited as shown in 
Picture 8(B). After pressing the Next button  on the install directory 
window, the Installer will show the database directory as shown in Picture 8(C). 
After pressing the Next button  on the directory for the database window, 
the Installer will show types of installation available as shown in Picture 8(D).  
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                                (A)                                                                (B) 

   
                                (C)                                                                (D) 
Picture 3: The Second Step To Install CCeepphhSSmmiilleeVV22 

(A) View Information about the User Installing CCeepphhSSmmiilleeVV22  
(B) Choose the Directory for Installing CCeepphhSSmmiilleeVV22  
(C) Choose the Directory for Storing Database after Performing Cephalometric 

Analysis by CCeepphhSSmmiilleeVV22  
(D) Choose Installer Setup Types  

 
4. CCeepphhSSmmiilleeVV22 will be ready for installation after pressing the Next button  

on the Selection of Installer Setup as shown in Picture 4(A).  The installation will 
be started after pressing the Install button  since the Hard Lock Driver 
has already changed the security level of the Window Firewall with the result 
shown in Picture 4(B).  The Installer will show the message that the installation of 
CCeepphhSSmmiilleeVV22 is done as shown in Picture 4(C).  After that, the Installer will tell 
the user to restart the computer to finish the installation process as shown in Picture 
4(D) and installation will become effective after pressing the Yes button 

. The reason the user needs to restart the PC after installation is to 
prevent Initialize Error that can happen to the CCeepphhSSmmiilleeVV22 Program even after 
plugging the Hardlock into a USB Port of the PC since the PC may not yet 
recognize the existence of the Hard Lock Driver Program and CCeepphhSSmmiilleeVV22 
Program. 
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                                (A)                                                                (B) 

   
                                (C)                                                                (D) 
Picture 4: Last Step To Install CCeepphhSSmmiilleeVV22  

(A) Prepare to Install CCeepphhSSmmiilleeVV22  
(B) Install CCeepphhSSmmiilleeVV22  
(C) Complete the Instillation of CCeepphhSSmmiilleeVV22  
(D) Restart  the PC after Installing CCeepphhSSmmiilleeVV22  

 
5. If the installation of CCeepphhSSmmiilleeVV22 has been done in a correct manner, the user 

would see CephSmile V 2.0 Desktop on the Desktop as shown in Picture 5(A) or 
click into the menu CephSmile V 2.0 Menu as shown in Picture 5(B).  If the 
installation of the Hard Lock Driver has been done in the correct manner, the result 
after clicking CephSmile V 2.0 Desktop on the Deskstop icon would be as shown 
in Picture 5(C). 
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                                (A)                                                                (B) 

 
(C) 

Picture 5: The initial application of CCeepphhSSmmiilleeVV22 after restringing the PC upon 
completing installation 
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Launching the Application for Internet Version 
 

1. The user can choose the program CCeepphhSSmmiilleeVV22 displayed as an icon of a man 
wearing a pair of sunglasses as shown in Picture 1. 

 

 
Picture 1: Opening the Application 

 
2. After choosing the icon, the program will launch and a picture of the program will 

appear for a short period, as shown in Picture 2(A).  After that, the user has to type 
the login name and a password after subscribing to be a member of CCeepphhSSmmiilleeVV22  
community as shown in Picture 2(B).  If the user types the correct login name and 

the correct password, the result after pressing LOGIN button  with 
any accuracy, the starting result will be as shown in Picture 2(C) while the result of 
filing the incorrect login name or the incorrect password after pressing LOGIN 

button  will be as shown in Picture 2(D).   
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                                (A)                                                                (B) 

 
                                (C)                                                                (D) 

Picture 2: Login to Start CCeepphhSSmmiilleeVV22 Internet Version, Step-by-Step 
 

3. For the case user has not been subscribed to obtain login names and passwords for 
running CCeepphhSSmmiilleeVV22 yet, user can access into the CCeepphhSSmmiilleeVV22 website by 

pressing WWW button  as shown in Picture 3(A).  The result of pressing 

WWW button  will be as shown in Figure 3(B). 

 
                                (A)                                                                (B) 

Picture 3: Access into CCeepphhSSmmiilleeVV22 Website Step-by-Step 
4. For those who have never registered before, click at Register link first as shown in 
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Picture 4(A).  After that, the Register page will appear as shown in Picture 4(B).  
The applicant can fill the personal information, with the option of uploading the 
personal photograph by pressing Browse button  which showing images 
with details in Picture 4(C) and showing images as thumbnail image in Picture 
4(D).  After pressing filing the form as shown in Picture 4(E), user can click OK 
button to finish the registration process or Cancel button to correct the 
information for registration. 

 

 
                                (A)                                                                (B) 

 
                                (C)                                                                (D) 

 
                                (E)                                                                (F) 

Picture 4: Procedure for the Registration with CCeepphhSSmmiilleeVV22 Website 
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5. The subscribed member can access into CCeepphhSSmmiilleeVV22 website to see the 
information about the usage of CCeepphhSSmmiilleeVV22 by filling the user name and the 
password in the plane within the designated places within the ellipse as shown in 
Picture 5(A). The result after filling the user name along with the password and 
pressing Enter button  can be shown in Picture 5(B) or press Exit button  to 
go back to the beginning.  After pressing Exit button , the result will be as 
shown in Picture 5(C). After closing the WWW section, the result will be as shown 
in Picture 5(D).  User can exit the internet section of CCeepphhSSmmiilleeVV22  by pressing 

LOGOUT button . 
 

 
                                (A)                                                                (B) 

  
                                (C)                                                                (D) 

Picture 5: Access into the Member Section of CCeepphhSSmmiilleeVV22 Website Step-by-Step 
 

6. When the user has pressed Profile button , the result will 
be as shown Picture 6(A)  while the full profile will be as shown in Picture 6(B) 
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                                (A)                                                                (B) 

Picture 6: The Results after Pressing the Profile Button of CCeepphhSSmmiilleeVV22 Website 
 
7. When the user has pressed Total time button , the result 

for the case of Platinum package will be as shown Picture 7. 

 
Picture 7: The Results after Pressing the Total time Button of CCeepphhSSmmiilleeVV22 Website 

 
8. When the user has pressed Functions (CephsmileV2) button 

 as shown in Picture 8(A), it will show the list of functions 
of CCeepphhSSmmiilleeVV22 program including: 
a. Introduction as shown in Picture 8(B). 
b. Lateral Analysis as shown in Picture 8(C). 
c. Superimposition as shown in Picture 8(D).  
d. Orthodontic Treatment Simulation as shown in Picture 8(E). 
e. Dialog for Viewing Patient Data as shown in Picture 8(F). 
f. PA Analysis as shown in Picture 8(G). 
g. 2D Digital Model Analysis & Planning as shown in Picture 8(H) 
h. 3D Skull from 2D Projection as shown in Picture 8(I) 
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                     (A)                                        (B)                                         (C) 

 
                     (D)                                        (E)                                         (F) 

 
                     (G)                                        (H)                                         (I) 

Picture 8: The Results after Pressing the Functions (CephsmileV2) Button of 
CCeepphhSSmmiilleeVV22 Website 

 
9. When the user has pressed Package button   as shown in Picture 

9(A), it will show the list of packages for CCeepphhSSmmiilleeVV22 program to be opened after 
clicking 1. Select package button  including: 
a. Silver Package: Limited by Time which number of hours is the limited factor 

with 3 choices as shown in Picture 9(B). 
b. Golden Package: Limited by Usage which number of program usage is the 

limited factor with 3 choices as shown in Picture 9(C). 
c. Platinum Package: Limited by Day which number of days after the first login 

is the limited factor with 3 choices as shown in Picture 9(D).  
d. Titanium Package: Limited by Group which number of users within a single 

group is the limited factor with 1 choice as shown in Picture 9(E). 
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                                (A)                                                                (B) 

 
                     (C)                                        (D)                                         (E) 

Picture 9: The Results after Pressing the Package Button of CCeepphhSSmmiilleeVV22 Website 
 
10. The procedure for purchasing the package will be started as follows:  

a. Select the package user really wants by pressing Buy Button  as shown in 
Picture 10(A). 

b. Click 2. Confirm package button  before pressing Package button 
 as shown in Picture 10(B). 

c. Click 3. Pay button to finish the transaction. 
 

 
                                (A)                                                                (B) 

Picture 10: The Procedure for Purchasing CCeepphhSSmmiilleeVV22 Internet Version Package 
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Opening and Overlaying Images 
 

1. Within the CCeepphhSSmmiilleeVV22 application, the user drags the mouse to the File Menu 

and selects menu File|Open Lateral X-Ray Image or press the button  so that 
the user can open the X-ray picture of the skull, shown in Picture 1(A) with the 
short key Ctrl+O alternative for those without a mouse.  CCeepphhSSmmiilleeVV22 requires 
the format of a picture be JPEG or BITMAP files in the form of thumbnail icons as 
shown in Picture 1(B). When the user has chosen the picture file, an X-ray picture 
will appear in the dialog box, shown in Picture 1(C) and will also be displayed in 
the picture window, shown in Picture 1(D). 

 
                                (A)                                                                (B) 

      
                                (C)                                                                (D) 

Picture 1: Opening the Lateral X-ray Pictures, Step-by-Step 
 

2. When scanning a photograph or X-ray film, the user is recommended to create a 
new folder, using the name of each patient, and date pictures or x-ray films were 
taken. An alternative is to add Old/New with “X” at the end after the name of the 
X-ray picture. If a patient has been X-rayed or photographed more than twice, the 
user should name the picture according to the example below.  

Patient’s Full Name:       Somchai Saetang 
Name of the X-ray files:  SomchaiOldX, SomchaiNewX, SomchaiX01, 
      SomchaiX02, SomchaiX11, SomchaiX12 
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Name of the photographs: SomchaiOld, SomchaiNew, Somchai01, Somchai02, 
      Somchai11, Somchai12  
3. Radiographic images for CCeepphhSSmmiilleeVV22 are 24-bit color images from scanning 

radiographic films.  Nevertheless, CCeepphhSSmmiilleeVV22 could open digital images other 
than 24-bit digital images including 8-bit digital radiographic images shown in 
Picture 2(A) and 32-bit digital radiographic images shown in Figure 2(B).  
However, the images saved for superimposition will always be converted into 24-
bit digital color images.  

 
                                (A)                                                                (B) 

Picture 2: Opening Radiographic Images That Are Not 24-bit Digital Images 
4. If the user has opened an unwanted radiographic image, it can be eliminated by 

clicking  File|Clear  X-Ray Image menu or pressing the button   with the 
alternative Ctrl+Alt+O short key in the case without mouse as shown in Picture 
3(A) to clear the radiographic image as shown in Picture 3(B), respectively.  

 
                                (A)                                                                (B) 

Picture 3: Clearing Radiographic Image 
5. In cases where the scanned X-ray images are too blurred to allow marking on the 

soft tissue area, the user can sharpen the picture by clicking Image 
Processing|Contrast X-Ray menu after the process bar turns green or press the 

button  with Ctrl+C short key alternative for those without a mouse.   A 
radiographic image before local contrast enhancement is shown in Picture 3(A) 
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while the radiographic image after local contrast enhancement can be seen in 
Picture 3(B).  The reverse process to show the original image can be done by 

clicking  Image Processing|Original X-Ray menu or pressing the button   
with Ctrl+O short key alternative for those without mouse. 

 
                                (A)                                                                (B) 

Picture 4: Local Contrast Enhancement Used To Create a Better Display. 
   

6. The user should now select positions to mark the four points to overlay the X-ray 
image on a photograph. The points should be positioned at the inflection points on 
major curves to blend both pictures with one another. The user should follow a 
given guideline image displayed on the left side shown in Picture 5(A). The 
marked points as shown in Picture 5(B) will display the overlay result after the four 
points have been completed.  

 
                                (A)                                                                (B) 

Picture 5: An Example of Marking on the X-ray,  
File for Comparison with the Patient’s Face   

 
The first point is generally Ns point which is the Soft Tissue Nasion at the 
beginning of the nasal ridge while the second point is generally the Pn  (Pronasale) 
point at the nasal tip.  The third point is the Li (Labial Inferius) point at the edge of 
the lower lip and the last point is the Pos point, the Soft Tissue Pogonion at the 
chin.  To allow landmark positioning with better accuracy, the magnify glass can 
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be applied to zoom the images with the default magnification at 3x. User can 
increase magnification level up to 12x.   If a point has been incorrectly marked, the 

user can delete the marked point by clicking the Delete Previous Point button  

or the user can then select the Delete All Points button  if the user would like 
to delete all four marked points. This can be done prior to or after opening the 
picture file of a patient, as described below. 

7. The user should then open the photographic file taken from the patient. Note, this is 
a lateral view photograph of a patient. By Clicking File|Open Photo menu or press 

the button  with Ctrl+Alt+N short key alternative for those without mouse to 
choose the file of a lateral image of patient, as shown in Picture 6(A). A dialog will 
be displayed to allow the user to choose the image files. The file should be in JPEG 
or BITMAP formats, as shown in Picture 6(B). After choosing the photograph as 
shown in Picture 6(C), the result is displayed in Picture 6(D). 

    
                                (A)                                                                (B) 

    
                                (C)                                                                (D) 

Picture 6: Opening a Lateral Photograph of a Patient 
 

8. If the user has opened an unwanted photograph, the user could clear the photograph 

by clicking File|Clear  Photographic Image menu or pressing the button     as 
shown in Picture 7(A) to open the new photograph and the result of clearing the 
photographic image can be seen in Picture 7(B), respectively. 
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                                (A)                                                                (B) 

Picture 7: Clearing Photographic Image 
 

9. After opening a photographic file, the user would have to mark all four points to 
overlay the X-ray image on a lateral photograph as shown in Pictures 8(A) and 
8(B).   

 
                                (A)                                                                (B) 

 
(C) 

Picture 8: Points Plotted on the Lateral Radiographic and Photographic Image with 
Overlapping X-Ray Image for comparison 
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These four points should be marked at the inflection point of the facial curve area 
of the X-ray image to ensure the result with high accuracy and for this case, the Ns 
point (Soft Tissue Nasion) at the nasal ridge as the first point, the Pn point 
(Pronasale) at the nasal tip at the second point the Li (Labial Inferius) at the tip of 
the lower lip as the third point and the last point is the Pos point (Soft Tissue 
Pogonion) at the chin.  Make sure that all four points are aligned to the picture of 
the X-ray picture.   As a rule of thumb, these points should be at the same positions 
given in the guideline, and Picture 8(C) shows a clear example. The X-ray picture 
will overlap the side view picture to get the most accurate results. 

10. In practical terms, the user can open the X-ray file and the photographic file 
showing a lateral view of the patient. The four marked points should be marked in 
pairs, as shown in Picture 9(A). The four pairs of marked points will be shown in 
Picture 9(B).  The example shown below has been magnified at 12x level by 
default. The magnification can be set by the user up to 12x. The user can move the 

cursor  or press the button   to increase the magnification or click 

 button    to decrease the magnification. 
 

  
                                (A)                                                                (B) 

Picture 9: The points plotted onto the lateral X-ray image and the result can also be 
seen with the lateral X-ray image overlapped on the photographic image. 

 
11. In the a situation where the user does not have any file present of a patient, the user 

can click File|No photo Image menu or press the button   as shown in Picture 
10(A). A blue print of the physical state of the image required is shown in Picture 
10(B). After the picture has been shown, the user should make four sets of paired 
landmarks as shown in Picture 10(C).  
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                                (A)                                                                (B) 

 
(C) 

Picture 10: Overlapping the X-ray file to an Outline picture File,  
When User Has no Lateral Photograph 

 
 
 
 
 
 
 
 



30 

Lateral Cephalometric Analysis by 79 Landmarks 
 
1. After the user has overlaid the photograph file of the side view of the face on an X 

-ray file, the user presses the Step 2: Thai 79 Lateral button or presses  to 
access all cephalometric analyses available: Mahidol Analysis [34/36 
measurements], Chula Analysis, Chiang Mai Analysis, Songkla Analysis, Songkla 
Orthognathic Analysis, Khon Kaen Analysis, Down Analysis, Steiner Analysis, 
Tweed Analysis, Jaraback Analysis, Harvold Analysis, Rickett Analysis, 
McNamara Analysis and ABO Analysis.  Otherwise, the user presses the Step 2: 

Thai 42 Lateral button or presses  to access the following cephalometric 
analyses:  Down Analysis, Steiners Analysis, Tweed Analysis, Jaraback Analysis, 
Harvold Analysis, McNamara Analysis and Sassouni Analysis. This manual will 
refer only to analyses available after pressing the Step2: Thai 79 Lateral button, as 
shown in Picture 1; the user can notice that in Step 2, a magnifying glass is 
displayed to magnify 1x to 6x, similar to the first step. 

 

 
Picture 1: Result after Step 2: Thai 79 Lateral Button Is Pressed  

 
2. The steps to use cephalometric analysis are given below: 

a. The lines of the overall construction have to be aligned with the 79 marked 
points. By dragging and clicking the mouse, the user can load the file with the 
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79 points already marked. In case the user wishes to manually mark the 
landmark position, the user can then go the Following These Steps|1. Trace 79 
points menu as shown in Picture 2(A). The user can then utilize the mouse to 
plot the Porion (PO) point along with porion circular trace line as shown in 
Picture 2(B) when choosing the Zoom Canvas Tab. 

 

    
                                (A)                                                                (B) 

Picture 2: Manual Plotting by One Point 
 

b. The user should then plot the points as shown in the guideline. The user will be 
guided by the red mark as shown in the guideline picture on the bottom right 
hand side of the screen. All 79 points should be marked and completed.  If the 
user has plotted the last point incorrectly, the user can edit the plot by choosing 

the Trace Option|Clear Point menu or pressing button .  The last 
landmark will be erased, as seen in Picture 3(A), and the result will be as shown 
in Picture 3(B). 

 
                                (A)                                                                (B) 

Picture 3: Erasing Landmark by One Point 
c. When the user wants to erase every plotted point, the user can choose the Trace 

Option|Clear All menu or press button    as shown in Picture 4(A); the 
result will be shown as in Picture 4(B). When all the plotted landmarks have 
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been erased, the user will notice that in the guideline picture, all the green points 
will disappear, only the red and blue points can be seen. This is to notify the 
user that the program is ready to start plotting once again. 

 
(A) 

 
(B) 

Picture 4: Result after Erasing All Points. 
 
3. When the user has completed marking all 79 points, the result can be seen as 

shown in Picture 5(A). The user can save the plotted landmarks as a file by 

choosing either the File|Save Track Points menu or pressing button  as an 
alternative as shown in Picture 5(B) or the File|Save Track Points As menu or 

pressing button  as an alternative as shown in Picture 5(D). 
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(A) 

          
                                (B)                                                                (C) 

 
                                (D)                                                                (E) 

Picture 5: Saving the Position of the Points. 
The user types in the folder name adding .dat to the name of the folder, as shown in 
Pictures 5(C) and Picture 5(E). The user can also save landmarks by choosing the 
save landmark positions, even if the 79 points have not been completely plotted, 
with the precaution not to save after having finished positioning 42 points, 55 
points or 57 points because it will cause an error when opening the landmark 
mechanism. 

4. The user can then load the landmark file that the user has saved earlier by choosing 
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the File|Open Track Points menu or pressing button , so the file can be 
opened, as shown in Picture 6(A) Then the folder of the plotted file should be 
chosen as seen in Picture 6(B). The program will inform the user that the folder 
chosen should have an ending name of .dat as shown in Picture 6(C). The result of 
loading the 79-point landmark will be displayed as shown in Picture 6(D). Note 
that every type of file seen in the dialogue should end with .dat. 

 
                                (A)                                                                (B) 

 
                                (C)                                                                (D) 

Picture 6:  Loading the Data for Plotting Crucial Points. 
 

5. When plotting the 79 points, the user can manually trace the points or load a 
template so that the user will have a landmark for plotting. The user can choose the 
1. Trace 79 Points|1.1 Manual Clicks menu as shown in Picture 7 (A).  For the 
template, the user can choose the 1. Trace 79 Points|1.2 Apply Template menu as 
shown in Picture 7 (B).  To select the template, the user can choose the Apply 
Template menu and click on Manual Clicks submenu as shown in Picture 7(C).  
The application will then bring up a dialog box stating, “Your landmarks have been 
completed, please click Undo landmarks first” as shown in Picture 7(D) or the user 
can load the a folder that saves Landmark 79 points and Trace points by choosing 
the Trace Option|Open Trace Points menu if the user has already saved the files 
with the 79 landmark coordinates. 
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                                (A)                                                                (B) 

 
                                (C)                                                                (D) 
Picture 7:  Steps when choosing files: 

(A) Manual Tracing 
(B) Tracing using the template 
(C) Tracing using the template, followed by manual tracing 
(D) Warning dialog, that is displayed with tracing using the template, then 

followed by manual tracing 
6. When the user has completed the 79 points as shown by the guideline, the user can 

move or edit the points by choosing the Trace Options|Move Specific Points 

menu and then Move submenu or press button  as show in Picture 8(A) The 
user can then move the preferred points such as in the case of moving Sn 
(Subnasale) as shown in Picture 8(B). When the user has finished moving 
landmarks, the user should choose the Trace Options|Move Specific Points menu 

and then Done submenu or press button  as shown in Picture 8(C). The 
position of the landmarks and tracing points can be edited prior to saving as shown 
in Picture 8(D).  If user has not saved the modified data yet, the application will 
then bring up a dialog box whether asking whether the user wishes to save the 
modified data in Dat file or not as shown in Picture 8(E).  If the user presses Yes in 
the Message box, the Save Dialog will appear as shown Picture 8(F).  
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                                (A)                                                                (B) 

 
                                (C)                                                                (D) 

 
                                (E)                                                                (F) 
Picture 8:  Editing the Landmarks and Tracing 

(A) Choose the Trace Option|Move Specific Point menu and click on Move 
submenu. 

(B) Use the mouse to mark the point to be moved. 
(C) Choose the Trace Option|Move Specific Point menu and click on the 

Done submenu to finish moving points. 
(D) Warning dialog, that is displayed with tracing using the template, then 

followed by manual tracing 
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(E) Message appears displaying the dialogue for the user to choose to save 
data. 

(F) Saving dialog box appears after the user has chosen YES button to save 
within the message box. 

7. When the blue print template has been applied to display landmarks and 
constructing lines, the user has several options in modifying the points.  

 
                                (A)                                                                (B) 
Picture 9: Repositioning the template  

(A) Manual Tracing 
(B) Tracing using the template 

If the user wishes to move the template closer to the soft surface, the user can 
utilize the function Translation by clicking the right button of the mouse on the X-
ray image (right-click) and choose the Translation tab as shown in Picture 9(A), 
and then click the left button of the mouse on the X-ray (left-click) so the blue print 
template can be edited as shown in Picture 9(B).  

8. If the user wishes to rotate the template with the mouse, the user can right-click on 
the X-ray and choose the Rotation tab as shown in Picture 10(A).  

 
                                (A)                                                                (B) 
Picture 10: Changing the Angles of the Template 

(A) Choosing the function 
(B) The result of changing the angle of the template 
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The user can left-click to rotate the template in the squared line as preferred. The 
result is shown in Picture 10(B). 

9. If the user wishes to resize the template with the mouse, right-click on the X-ray 
and choose the Scaling Tab as shown in Picture 11(A). The user can then left-click 
and drag the outlined squared line as preferred by the user.  The result is shown in 
Picture 11(B). 

 
(A) 

 
(B) 

Picture 11: Changing the size of the template  
(A) Choosing the function 
(B) The result of resizing the template 

10. If the user wishes to delete the landmark points and constructing lines, this can be 
done two ways. 
a. The user can choose the Trace option|Move Specific Point menu and click the 

Move submenu as shown in Picture 12(A). The details can also be seen in 
Pictures 8(A) to 8(D). 
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b. The user can right-click on the X-ray picture and choose the Move Specific 
Point menu shown in Picture 12(B); the user can then left-click on the landmark 
points. The landmark points can been seen in the Tracing View on the bottom 
right hand side of the program, and  will change from blue to red as shown in 
Picture 12(C). As for moving the landmark points from the loaded folder, the 
landmark point will change from green to red as shown in Picture 12(D). This 
result will be different from using the blue print template at the landmark point 
covered by the mouse and displayed in blue. The red points are displayed 
because they were chosen in the first place. 

 

 
                                (A)                                                                (B) 

 
                                (C)                                                                (D) 
Picture 12:  Choosing the landmark and outline of the patient’s face 

(A) Choose the Move from the menu and select specific points. 
(B) Choose Move from the menu, by right-clicking on the X-ray picture. 
(C) The result of the treatment using the template 
(D) The result after choosing an image by loading data before clicking the 

mouse 
11. When the result of the modification from the template has been chosen, the user 

can right-click and choose the Done tab. This will suspend the function of 
modifying the blue print template. This option can also be chosen in the Trace 
option | Move Specific Point menu and clicking the Done submenu as shown in 
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Picture 13(A) or by right clicking on the X-ray picture and choosing the Tab Done 
as shown in Picture 13(B). 

 
                                (A)                                                                (B) 
Picture 13: How to stop using the template 

(A) Choosing from the menu, Move Specific Points         
(B) Choosing by right-click 

 
12. When the landmark points have been chosen by the mouse or by opening a 

landmark file, Choose Following The Steps|2. Mark Relative Distances menu or 

press button   as show in Picture 14. 

 
Picture 14: Defining Points for Marking Relative Distance 
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13. For the normalized distance to occur, the distance of the X-ray film should be 
compared with the picture displayed on the monitor. The distance has to be 
measured correctly by the user utilizing the mouse to measure the scale of the ruler. 
The first point is shown in Picture 15(A) and the ending point, to normalize the 
distance of the X-ray film, is shown in Picture 15(B).  .    

 
(A) 

 
(B) 

Picture 15: Dragging the Outline so that the Normalized Distance Can Be Measured. 
The most important point in normalizing the distance so that superimposition can 
occur correctly is that the distance measure on the X-ray film and after treatment 
X-ray must use the same distance ratio to have the correct results. If the X-rays 
taken before and after treatment have a ruler displayed, the user has to measure the 
given distance so that normalization can be done on the X-ray film. When no 
vertical or horizontal ruler appears, the user can measure the distance from the 
letter “R” on the X-ray film and the distance corresponding to the height of the 
letter “R” is generally 15 millimeter. This should be done before and after 
treatment, so that distances of normalization in both cases are as equal as possible.  
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When differences appear, the Superimposition software will not operate. Scale 
reading on the picture should be carefully calculated. All calculations from the 
Superimposition should be of the highest accuracy 

14. The user can use the ruler as a guide to measure the distance of the points by 
clicking on the Move Horizontal/Vertical menu to start this function. By clicking 
the mouse, the user can choose different types of rulers such as the vertical ruler 
shown in Picture 16(A) and horizontal ruler shown in Picture 16(B).  . 

 
                                (A)                                                                (B) 

 
                                (C)                                                                (D) 
Picture 16: Choosing the ruler and using the ruler to measure 

(A) First step in using the Vertical Ruler   
(B) First step in using the Horizontal Ruler 
(C) Horizontal Ruler 
(D) Vertical Ruler 

15. The user can choose a horizontal ruler by clicking on the vertical ruler in the 
radiographic image, and the vertical ruler will be displayed in green as shown in 
Picture 16(C). The user can choose the horizontal ruler to measure the horizontal 
distance by clicking on the horizontal ruler in the radiographic image as shown in 
Picture 16(D).  These types of measurement, both horizontal and vertical, will 
follow the mouse action. It will move vertically and horizontally as selected by the 
user. 

16. The ruler can be chosen by clicking on the ruler that the user desires, then dragging 
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the mouse to the point where the measurement of distance should be started. When 
the Horizontal Ruler is chosen, the ruler will move to the top and bottom 
depending on the horizontal movement of the mouse as shown in Picture 17(A) 
while Picture 17(B) shows the movement of Horizontal Ruler as the mouse moves. 
As for the Vertical Ruler shown in Picture 17(C), the movement will only be at the 
left and right as the mouse moves on the screen. Picture 17(D) shows the 
movement of Vertical Ruler as the mouse moves. 

 
                                (A)                                                                (B) 

 
                                (C)                                                                (D) 
Picture 17: Adjusting the rulers  

(A) Adjusting the Horizontal Ruler 
(B) The result of adjusting the ruler from top to bottom. 
(C) Adjusting the Vertical Ruler  
(D) The result of adjusting the ruler from left to right. 

17. The movement of the ruler can be stopped by the following method: 
a. Click on the Move Horizontal/Vertical menu and choose No Move.  This will 

stop any kind of horizontal and vertical movement of the ruler. When the option 
is chosen, the vertical movement of the ruler will be stopped as shown in 
Picture 18a. (A).  This is the result of the No move function, as shown in Picture 
18a. (B).  Furthermore, the horizontal movement of the ruler is stopped as 
shown in Picture 18a (C), and as a result is displayed in Picture 18a (D). 



44 

 
                                (A)                                                                (B) 

 
                                (C)                                                                (D) 
Picture 18a: Stopping the ruler movement by the No Move command. 

(A) Adjusting the Horizontal Ruler  
(B) After the Horizontal Ruler has been stopped 
(C) Before moving the Vertical Ruler 
(D) After the Vertical Ruler has been stopped. 

 
b. When the horizontal ruler is chosen, by clicking the Move 

Horizontal/Vertical|Vertical Ruler menu ruler as shown in Picture 18b (A), 
the horizontal ruler will be displayed in yellow and will not move as the mouse 
moves as shown in Picture 18b (B). When the vertical ruler is chosen by 
clicking the Horizontal Ruler menu as shown in Picture 18b (C), the color will 
change to yellow and will not move as the mouse moves as shown in Picture 
18b (D). 
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                                (A)                                                                (B) 

 
                                (C)                                                                (D) 
Picture 18b: Method of stopping movement of the Horizontal Ruler/Vertical Rulers 

(A) Before moving the Horizontal Ruler.  
(B) After the Horizontal Ruler has been stopped. 
(C) Before moving the Vertical Ruler 
(D) After the Vertical Ruler has been stopped. 

18. If the user wants to reset both Horizontal and Vertical Rulers, click the Move 
Horizontal/Vertical|Reset Ruler menu as shown in Picture 19(A) with the result 
as shown in Picture 19(B). 

19. When the distance between the first and second point has been measured, the user 
should enter the numerical data in the Relative distance box; the measurement in 
millimeters is used. This should be done before pressing the button Click for 

Cephalometric Analysis   or clicking the 3. Cephalometric Analysis menu as 
shown in Picture 20. 
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                                (A)                                                                (B) 
Picture 19: Resetting Rulers  

(A) Before Resetting Rulers 
(B) Result after Resetting Rulers 

 

 
                            Relative Distance  

Picture 20: Setting the System before Starting Cephalometric Analysis 

20. After pressing the Click for Cephalometric Analysis button  or choosing the 
Following These Steps|3. Cephalometric Analysis menu as shown in Picture 
21(A), the application will then bring up a dialog box saying, “Do you want The 
New version of Mahidol Analysis?” as shown in Picture 21(B) to ask the user to 
choose either the old version of Mahidol Analysis with 34 measurements without 
different Norm and Standard Deviation according to sex or the new version of 
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Mahidol Analysis with 36 measurements with different Norm and Standard 
Deviation according to sex.  After pressing Yes button ,  the application 
will display the message “New Version of Mahidol Analysis” as shown in Picture 
21(C) with the new version of Mahidol Analysis as shown in Picture 21(E).  After 
pressing No button , the application will bring the message “Old Version 
of Mahidol Analysis” as shown in Picture 21(D) with the old version of Mahidol 
Analysis shown in Picture 21(F). 

 
                                (A)                                                                (B) 

 
                                (C)                                                                (D) 

 
                                (E)                                                                (F) 
Picture 21: Choosing to Display Either the New or Old Version of Mahidol Analysis 
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Calculation of Distances and Angles 
 

1. When the user wants to measure the specific distance, this can be done by choosing 
the Measurements|Linear Measurements|Direct Distance menu or pressing 
button  for the direct linear measurements as shown in Picture 1(A) and the 
result of opening the direct linear measurements menu will be as shown in Picture 
1(B).  Otherwise, the user can choose the Linear Measurements|Perpendicular 

Distance menu or press button  for perpendicular measurements as shown in 
Picture 1(C) and the result of opening the perpendicular measurement menu will be 
seen in Picture 1(D). 

 
                                (A)                                                                (B) 

 
                                (C)                                                                (D) 
Picture 1: Specific Distance Measurements 

(A) Starting Direct Linear Measurements 
(B) Result from Opening Direct Linear Measurements  
(C) Starting Perpendicular Linear Measurements 
(D) Result from Opening Perpendicular Linear Measurements 

2. When the user wants to measure the specific angle, this can be done for three-point 
angular measurements by choosing the Measurements|Angular Measurements 
menu and then selecting the 3 Points submenu as shown in Picture 2(A) with the 
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alternative of pressing the  button with the results as shown in Figure 2(B).  
For four-point angular measurement, the user chooses the Angular 
Measurements|4 Points menu or presses button  as an alternative as shown in 
Picture 2(C) and the result will be shown as in Picture 2(D). 

 
                                (A)                                                                (B) 

 
                                (C)                                                                (D) 
Picture 2: Angular Measurements of the Specific Angle. 

(A) Starting Three-Point Angular Measurements 
(B) Result after Starting Three-Point Angular Measurements 
(C) Starting Four-Point Angular Measurements 
(D) Result after Starting Four-Point Angular Measurements 

 
3. For the case of angular measurement by three points, define the first point at the 

position to measure the specific angle with the result as shown in Picture 3(A).  
After that, the second point will be at one end of the line for the angular 
measurements, which can draw the line connecting the first and second points as 
shown in Picture 3(B).  After that, defining the third point at the other end of the 
angle, which can draw the line from the first to the third point as shown in Picture 
3(C) and the result will be as shown in Picture 3(D) after pressing the “Angle” 

button   to perform angular measurement by three points. 
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                                (A)                                                                (B) 

 
                                (C)                                                                (D) 
Picture 3: Details about Three-Point Angular Measurement. 

(A) Defining the first point where the angle will be measured 
(B) Defining the Second Point 
(C) Defining the Third Point 
(D) Result after Performing Three-Point Angular Measurement Calculation 

 
4. For angular measurement by four points, define the first point at the position to 

measure the specific angle with the result as shown in Picture 4(A).  Defining the 
second point causes the program to draw the line connecting the first and second 
points as shown in Picture 4(B) while the result of defining the third and fourth 
points with a reference line connecting the third and the fourth points will be seen 
as in Pictures 4(C) and 4(D), respectively. After defining all four points, the user 

presses the “Angle” button  to perform Four-Point Angular Measurement with 
the result as shown in Picture 4(E). 
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(A) 

 
                                (B)                                                                (C) 

 
                                (D)                                                                (E) 

Picture 4: Details about Four-Point Angular Measurement. 
 
5. The user must define the relative distance for the normalization process before 

performing linear measurements.  When the user has defined the relative distance 
value, it will be shown in the Relative Distance Group Box as shown in Picture 5. 
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Picture 5: Modifying the Relative Distance Value 

 
6. When the user wants to terminate the linear and angular measurement session, this 

can be done by either choosing the Measurements|Done menu or pressing button 

 as shown in Picture 6(A) and the result will be displayed as shown in Picture 
6(B). 

 
                                (A)                                                                (B) 

Picture 6: Terminating the Session of Calculating Specific Angle/Distance 
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79-Point Lateral Cephalometric Analysis Results 
 

1. When performing cephalometric analysis using 79 points the user presses the 

Cephalometric Analysis Button   choosing the Following These Steps|3. 
Cephalometric Analysis menu as shown in Picture 1(A).  The program will show 
the message to choose the Mahidol Analysis, either old or new version as shown in 
Picture 1(B).  

 

 
                                (A)                                                                (B) 

Picture 1: Starting Cephalometric Analysis and  
Choosing the Mahidol Analysis Versions 

 
2. After pressing the Yes Button , the user would see the warning sign  

“New Version of Mahidol Analysis” as shown in Picture 2(A) before displaying the 
new version of Mahidol Analysis with 36 measurements along with readjustable 
Norms and STD according to patient gender as shown in Picture 2(B) 

 

 
                                (A)                                                                (B) 

Picture 2: Displaying the New Version of Mahidol Analysis 
 
3. When the user has pressed the No button , the program would show the 

message “Old Version of Mahidol Analysis” as shown in Picture 3(A) before 
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showing the old Mahidol Analysis results which shows 34 measurements as shown 
in Picture 3(B). 

 

 
                                (A)                                                                (B) 

Picture 3: Displaying the Old Version of Mahidol Analysis 
 

4. The differences between the old and new versions of Mahidol Analysis are 
displayed in Picture 4; the old version of Mahidol Analysis is shown in Picture 
4(A) while the new version of Mahidol Analysis is shown in Picture 4(B).   

 

                                (A)                                                                (B) 
Picture 4: The Old Version vs. the New Version of Mahidol Analysis 

 
5. Cephalometric Analysis by 79 landmarks could display various types of 

Cephalometric analysis with three forms for each analysis shown as follows: old 
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version of Mahidol Analysis with 34 measurements is shown in Pictures 5(A) to 
5(C) while the new version of Mahidol Analysis with 36 measurements is shown in 
Pictures 5(D) to 5(F). 

 

  
                                (A)                                                                (D) 

 
                                (B)                                                                (E) 

 
                                (C)                                                                (F) 

Picture 5: Displaying Analysis Results for  
the old and new versions of Mahidol Analysis 

Pictures 5(A) and 5(D) show the default display with soft and hard tissue trace 
lines in purple.  The trace lines would turn lime green when opening the original 
radiographic image by clicking X-ray Image as shown in Pictures 5(B) and 5(E).  
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Furthermore, the trace line would turn azure when opening the local contrasted 
radiographic image by clicking X-ray Contrast Image  as shown in Pictures 5(C) 
and 5(F). The user can control the result displayed by clicking the following 
checkboxes within the CheckGroupBox including the Drawing Cephametric 
Trace Lines CheckBox   for drawing trace lines, X-ray 
Image CheckBox   for displaying the original radiographic image and X-
ray Contrast CheckBox  for displaying the local contrasted 
enhancement of the radiographic image. 

6. The user can magnify the image by clicking the Left-shift (Shift Button on the 
Left) and then dragging the mouse at the same time as shown in Picture 6(A) with 
the magnified results as shown in Picture 6(B).  To undo the magnification, click 
on the X-ray Contrast CheckBox  twice.  To close the local 
contrasted enhanced radiographic image, click on the X-ray Image CheckBox 

 and then click the Left-shift key and drag the mouse as shown in Picture 
6(C) with the magnified images as shown in Picture 6(D). 

 

 
                                (A)                                                                (B) 

 

 
                                (C)                                                                (D) 

 
Picture 6: Magnification of Radiographic Images and Trace Lines 
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7. Pictured results from Down Analysis are shown in Pictures 7(A) to 7(C).  
 

 
(A) 

 

 
                                (B)                                                                (C) 

 
Picture 7: The Result Using Down Analysis 
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8. Pictured results from Steiner Analysis are presented in Pictures 8(A) to 8(C). 
 

 
(A) 

 

 
                                (B)                                                                (C) 

 
Picture 8: The Result Using Steiner Analysis 
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9. Pictured results from Tweed Analysis are shown in Pictures 9(A) to 9(C). 
 

 
(A) 

 

 
                                (B)                                                                (C) 

 
Picture 9: The Result Using Tweed Analysis 
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10. Pictured results from Jarabak Analysis are shown in Pictures 10(A) to 10(C). 
 

 
(A) 

 

 
                                (B)                                                                (C) 

 
Picture 10: The Result Using Jarabak Analysis 
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11. Pictured results from Harvold Analysis are presented in Pictures 11(A) to 11(C). 
 

 
(A) 

 

 
                                (B)                                                                (C) 

 
Picture 11: The Result Using Harvold Analysis  
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12. Pictured results from Rickett Analysis are shown in Pictures 12(A) to 12(C). 
 

 
(A) 

 

 
                                (B)                                                                (C) 

 
Picture 12: The Result Using Rickett Analysis  
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13. Pictured results from McNamara Analysis are shown in Pictures 13(A) to 13(C). 
 

 
(A) 

 

 
                                (B)                                                                (C) 
 

Picture 13: The Result Using McNamara Analysis  
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14. Pictured results from ABO Analysis are shown in Pictures 14(A) to 14(C). 
 

 
(A) 

 

 
                                (B)                                                                (C) 

 
Picture 14: The Result Using ABO Analysis 

 
 

15. To display the Chula Analysis, the user sets the page to see Mahidol Analysis first 
and then chooses the Chula Analysis tab as shown in Picture 15(A) and the result 
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will be as shown in Pictures 15(B) to 15(D). 

 
(A) 

 
                                (B)                                                                (C) 

 
(D) 

Picture 15: The Result Using Chula Analysis   
16. To display the Chiang Mai Analysis, the user sets the page to see Mahidol Analysis 

first and then chooses the Chiang Mai Analysis tab as shown in Picture 16(A) and 
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the result will be as shown in Pictures 16(B) to 16(D). 

 
(A) 

 
                                (B)                                                                (C) 

 
(D) 

Picture 16: The Result Using Chiang Mai Analysis   
17. To display the Songkla Analysis, user sets the page to see Mahidol Analysis first 
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and then chooses the Songkla Analysis tab as shown in Picture 17(A) and the 
result will be as shown in Pictures 17(B) to 17(D). 

 
 

(A) 

 
                                (B)                                                                (C) 

 
(D) 

Picture 17: The Result Using Songkla Analysis   
18. To display the Songkla Orthognathic Analysis, the user sets the page to see 
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Mahidol Analysis first and then chooses the Songkla Orthognathic Analysis tab 
as shown in Picture 18(A) and the result will be as shown in Pictures 18(B) to 
18(D). 

  
(A) 

 
                                (B)                                                                (C) 

  
(D) 

Picture 18: The Result Using Songkla Orthognathic Analysis   
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19. To display the Khon Kaen Analysis, user sets the page to see Mahidol Analysis 
first and then chooses the Khon Kaen Analysis tab as shown in Picture 19(A) and 
the result will appear as shown in Pictures 19(B) to 19(D) for the case  of 1024 x 
768 resolution. 

 
(A) 

 
                                (B)                                                                (C) 

 
(D) 

Picture 19: The Result Using Khon Kaen Analysis at a Screen Resolution of 1024 x 
768 pixels 
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20. Because Khon Kaen Analysis has 52 measurements, it is not possible to show all 
the results at once if the vertical screen resolution is less than 960 pixels.  
Therefore, CCeepphhSSmmiilleeVV22 will show Khon Kaen Analysis with a readjusted height 
according to the screen resolution with movable TrackBack to show the hidden 
analysis as shown in Pictures 20(A) to 20(E). 

 
 

(A) (B) 

 
 

 
(C) (D) (E) 

Picture 20: Khon Kaen Analysis Tables at Various Screen Resolutions  
Picture 20(A) shows the Khon Kaen Analysis table at a screen resolution of 1024 x 
768 pixels, the lowest resolution allowed while Picture 20( ฺB) shows the Khon Kaen 
Analysis table at a screen resolution of   1280 x 800 pixels.  Picture 20(C) shows the 
Khon Kaen Analysis table at a screen resolution of 1152 x 864 pixels.  Picture 20(D) 
shows the Khon Kaen Analysis table at a screen resolution of 1440 x 900 pixels and 
Picture 20(E) shows the Khon Kaen Analysis table at a screen resolution of 1280 x 
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960 pixels revealing all 52 measurements, thus,  the need for a track bar on the table is 
eliminated. 
21. When changing the gender from Male to Female, the averages and standard 

deviations for the new version of Mahidol Analysis with 36 measurements, 
Songkla Orthognathic Analysis with 26 measurements and Khon Kaen Analysis 
with 52 measurements, can be shown as follows:     
a. The Norms and Standard Deviation changes on the measurements for the New 

version of Mahidol Analysis from Male case as shown in Picture 21(A)  to 
Female case as shown in Picture 21(B) consists of:    
i. A-Nperp, Perpendicular Distance between N and A Point. 
ii. Pog-Nperp, Perpendicular Distance between Pog and A Point. 

 

 
                                                                                                           
                                (A)                                                                (B) 
Picture 21: Male vs. Female Set of Mahidol Analysis Norms and Standard Deviation  

 
b. The Norms and Standard Deviation changes on the measurements for Songkla 

Orthognathic Analysis from Male case as shown in Picture 22(A)  to Female 
case as shown in Picture 22(B) consists of:  
i. Angle between Frankfort Horizontal Plane [FH] and Craniofacial Base 

[SN] 
ii. SNB angle, angle between Craniofacial Base [SN] and NB Line 
iii. ANB angle, the difference between SNA and SNB angle, the indicator of 

the malocclusal class 
iv. Co-A, distance from Condyle to Point A 
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v. Co-Gn, distance from Condyle to Gnathion 
vi. Angle between Craniofacial Base [SN] and Mandibular Plane [MP] 
vii. Anterior Dental Height distance [ADH] 
viii. Posterior Dental Height distance [PDH] 
ix. Angle between Upper Incisal Axis [UI] and Palatal Plane [PP]  
x. Angle between Lower Incisal Axis [LI] and Mandibular Plane [MP] 
xi. Overbite, the horizontal distance between upper and lower incisal tip  
xii. Overjet, the vertical distance between upper and lower incisal tip 
xiii. Naso-Labial Angle, measured from nasal tip to the lip 
xiv. Upper Facial Height 
xv. Lower Facial Height 
xvi. Upper Lip Length 
xvii. Lower Lip Length 

 

 
                                                                              
                                (A)                                                                (B) 

Picture 22: Male vs. Female Set of  
Songkla Orthognathic Analysis Norms and Standard Deviation  

 
c. The Norms and Standard Deviation changes on the measurements for Khon 

Kaen Analysis from Male case as shown in Picture 23(A)  to Female case as 
shown in Picture 23(B) consists of:  
i. A-Nperp, Perpendicular Distance between N and A Point. 
ii. Pog-Nperp, Perpendicular Distance between Pog and A Point. 
iii. Co-A, distance from Condyle to Point A 
iv. Co-Gn, distance from Condyle to Gnathion 
v. ANS-Me, distance between Anterior Nasal Spine and Menton. 
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                                (A)                                                                (B) 

Picture 23: Male vs. Female Set of  
Khon Kaen Analysis Norms and Standard Deviation  

 
22. CCeepphhSSmmiilleeVV22 allows the user to modify Norm (Norms) and/or Standard Deviation 

(STD) by clicking the analysis table as shown in Picture 24(A) and the results after 
modification will be as shown in Picture 24(B) displaying a change in color from 
Fuchsia to Green of measurements after changing the Norms and/or Standard 
Deviation. 
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                                (A)                                                                (B) 

Picture 24: Modifying Norms and/or Standard Deviation Values in Cephalometric 
Analysis Table  

The user presses the Open Norm button    as shown in Picture 25(A) to load a 
DAT file storing the new set of Norm values to replace the old set and the Open 
Dialog Box will appear as shown in Picture 25(B).  After choosing the DAT file as 
shown in Picture 25(C) the results would be as shown in Picture 25(D).  

 
                                (A)                                                                (B) 

 
                                (C)                                                                (D) 

Picture 25: Opening A DAT File Containing Norms and STD Values  
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23. After modifying Norm and/or Standard Deviation, the user can save it as a DAT 

file by pressing the Save Norm button  as shown in Picture 26(A) and the 
saving dialog box will appear as shown in Picture 26(B). The name for the DAT 
file of modified Norms and/or Standard Deviations should be save as xxxNorm.dat  
However, the program would show the warning message when the user has tried to 
overwrite ThaiNorm.dat as shown in Picture 26(C). When the user presses the Yes 
button , the program would overwrite the file ThaiNorm.dat.  However, 
if the user presses the No button , the program would stop the 
overwriting process on ThaiNorm.dat file.  If the user is trying to overwrite a DAT 
file other than ThaiNorm.dat, CCeepphhSSmmiilleeVV22 would display the warning message as 
shown in Picture 26(D).  If the user presses the Yes button  , the program 
will stop the overwriting process on the corresponding DAT file.  If the user 
presses the NO button ,  the program would stop the overwriting process 
on the chosen DAT file.  

 

 
                                (A)                                                                (B) 

 

 
                                (C)                                                                (D) 

 
Picture 26: Saving Modified Norms and STDs as a DAT File 
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24. Because data are kept for analyzing in cephalometric analysis, so superimposition 
can be used. Guidelines on how a record and a folder should be named are given. 
This guide is used so that errors will not occur while using the Superimposition 
Program. A sample is provided below. 
a. The file name should start with the patient’s name or the patient ID number. 

This all depends on the doctor or the record type used by the hospital. The space 
within the file name should be replaced by an underscore “_”. To help identify 
files, capital letters should be used.  The user should also note that when saving 
files, the old and new files should be differentiated. The word OLD should be 
put at the end of the folder containing old files and the same with NEW folders. 
Patient Name: Somchai Saetang 
Patient ID:  3100602818665 
Old File:  Somchai_Saetang_Old, SomchaiSaetangOld, 
     310060281665Old or 3100602818665_Old 
New File:   Somchai_Saetang_New, SomchaiSaetangNew, 
    310060281665New or 3100602818665_New etc. 

b. When the records of the same patient need to be kept more than twice, the user 
should end the name of the file with the patient’s birth date instead of using 
OLD and NEW naming rules, as shown below. 
 
Patient Name: Somchai Saetang   Patient ID: 3100602818665 
The First Data Recorded: 4th November 2547  
The Second Data Recorded: 16th December 2547 
The Third Data Recorded: 25th January 2548  
The Forth Data Recorded: 8th March 2548 
 
Name of Files 
for the First 
Recorded Data: 

Somchai_Saetang_04_11_2547,SomchaiSaetang04112547, 
Somchai_Saetang_04_Nov_2547, 
3100602818665_04_11_2547,3100602818665_04_Nov_2547

Name of Files 
for the Second 
Recorded Data: 

Somchai_Saetang_16_12_2547,SomchaiSaetang16122547, 
Somchai_Saetang_16_Dec_2547, 
3100602818665_16_12_2547,3100602818665_16_Dec_2547

Name of Files 
for the Third 
Recorded Data: 

Somchai_Saetang_25_01_2548, SomchaiSaetang25012548, 
Somchai_Saetang_25_Jan_2548, 
3100602818665_25_01_2548, 3100602818665_25_Jan_2548

Name of Files 
for the Forth 
Recorded Data: 

Somchai_Saetang_08_03_2548, SomchaiSaetang08032548, 
Somchai_Saetang_08_Mar_2548, 
3100602818665_08_03_2548,3100602818665_08_Mar_2548
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Facial Simulation after Oral Restructuring Treatment 
 
CCeepphhSSmmiilleeVV22 has the ability to calculate the Cephalometric Analysis and also has the 
ability to simulate facial features after orthodontic treatment. CCeepphhSSmmiilleeVV22 can be 
used to simulate the after-treatment simulation two ways using the simulation template 
of an X-ray or using a photograph of a patient’s X-ray. 
 
Facial Simulation using the X-ray Template 
1. The user can use CCeepphhSSmmiilleeVV22 with a photograph of a patient instead of using an 

X-ray. The user can open the X-ray template files in the CCeepphhSSmmiilleeVV22 CD.  Open 
the file with the lateral view and choose the Face Simulation|Simple Simulation 

menu or F8 short key as the alternative or press the Simple Simulation button  
as shown in Picture 1. 

 

 
Picture 1: Picture of a Simple Simulation  

 
2. After the Simple simulation is chosen, Guideline pictures will be displayed with 25 

pre-points of the facial structure of the side face view. This will help the user to 
adjust the side face view as shown in Picture 2. 
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Picture 2: Picture of a Simple Simulation with Guideline 

 
3. The mouse should then be used as shown in Picture 3(A). The 25 points should be 

completely marked for the picture as shown in Picture 3(B). 
 

 
                                (A)                                                                (B) 
Picture 3: Creating an Outline to Use as a Simple Simulation 

(A) Plotting the points to create an outline 
(B) An outline of the points after the points have been completely plotted. 

4. After the steps have been completed, the user can then adjust the lines with the 
mouse as desired. The top cursor can be used to adjust the structure of top and 
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bottom and also left and right as shown in Picture 4(A).  After clicking the 
Prediction  button , the result after movement of the top cursor to the 
left can be seen in Picture 4(B).   After moving the top cursor to the right as shown 
in Picture 4(C), the result after clicking the Prediction button  will be as 
shown in Picture 4(D). 

 

  
                                (A)                                                                (B) 

 
                                (C)                                                                (D) 

Picture 4: Moving the Top Cursor to Adjust the Outline Structure  
for Simple Simulation 

(A) When the Top Cursor is Adjusted to the Left 
(B) The Result of the Top Cursor Adjusted to the Left 
(C) When the Top Cursor is Adjusted to the Right 
(D) The Result of the Top Cursor Adjusted to the Right 
 

5. If the user wishes to only adjust the upper lip, the user can use the middle cursor by 
moving it left or right. The middle cursor that has adjusted the points to the left is 
shown in Picture 5(A). The result of adjusting the middle cursor to the left after 
clicking the Prediction button  is shown in Picture 5(B). The middle 
cursor that has adjusted the points to the right is shown in Picture 5(C). The result 
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of adjusting the middle cursor to the right after clicking the Prediction button 
 is shown in Picture 5(D). 

 

 
                                (A)                                                                (B) 

 
                                (C)                                                                (D) 
 

Picture 5: Moving the Middle Cursor to Adjust the Outline Structure  
for Simple Simulation 

(A) When the Middle Cursor is Adjusted to the Left 
(B) The Result of the Middle Cursor Adjusted to the Left 
(C) When the Middle Cursor is Adjusted to the Right 
(D) The Result of the Middle Cursor Adjusted to the Right 
 

6. If the user wishes to only adjust the lower lip, the user can move the bottom cursor 
left or right. The bottom cursor that has adjusted the points to the left is shown in 
Picture 6(A). The result of adjusting the bottom cursor to the left after clicking the 
Prediction button  is shown in Picture 6(B). The bottom cursor that has 
adjusted the points to the right is shown in Picture 6(C). The result of adjusting the 
bottom cursor to the right after clicking the Prediction button  is shown 
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in Picture 6(D). 
 

 
                                (A)                                                                (B) 

      
                                (C)                                                                (D) 
 

Picture 6: Moving the Bottom Cursor                                                  
to Adjust the Outline Structure for Simple Simulation 

(A) When the Bottom Cursor is Adjusted to the Left 
(B) The Result of the Bottom Cursor Adjusted to the Left 
(C) When the Bottom Cursor is Adjusted to the Right 
(D) The Result of the Bottom Cursor Adjusted to the Right 

7. In the case where the 15th Point (stms point - Stomion Superius – the end of the 
upper lip) and the 16th (stmi - Stomion Inferius – the beginning of lower lip) are at 
the same position, the program will send the warning to the user after clicking the 
Prediction button   that “Points 15 (stms) and Point 16 (stmi) must be 
different Points!” to keep the 15th Point over the 16th Point as shown in Picture 7.   
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Picture 7: Warning when defining the 15th Point (stms - Stomion Superius) and                

the 16th Point (stmi - Stomion Inferius) at the Same Position 

Facial Area Simulation by Matching X-ray Image on Patient’s 
Photograph 
1. After finishing the Cephalometric Analysis process, the user can start the process 

of facial area simulation by matching radiographic images on the patient’s 
photograph by pressing the button   as shown in Picture 1(A) and the result of 
opening the facial area simulation will be as shown in Picture 1(B). 

 
                                (A)                                                                (B) 

Picture 1: The Beginning of Facial Area Simulation by  
Matching X-ray Image on Patient’s Photograph 
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2. When simulating changes on the patient’s face after treatment from the X-ray 
picture, the user needs to select the type of treatment to be applied by clicking the 
Treatment Simulation menu located on the top left side. With each simulation, 
the user will not notice any significant change. This is due to the fact that the 
program will only display the adjusted points with the difference in millimeters 
depending on how much adjustment is needed. The result will appear with the 
proper adjustment and the step of adjusting. The following parameters should be 
used for the type of simulation that is most suited for the patient with the result as 
shown in Picture 2. 

 
a. Orthodontic Treatment Simulation Class II - The patient has the upper 

incisor proclined and orthodontic treatment is needed to adjust the upper molars 

inwards, and started by clicking button  or choosing the Treatment 
Simulation|Orthodontic Treatments menu with Class II submenu 

 
b. Orthodontic Treatment Simulation Class III – The patient has the lower 

incisor proclined and orthodontic treatment is in need to adjust the lower molars 

inwards, and started by clicking button  or choosing the Treatment 
Simulation|Orthodontic Treatments menu with Class III submenu 

 
c. Orthognathic Treatment Simulation Class II - Maxillofacial surgery is 

needed to correct the position of the upper incisor by adjusting backward one 
step, and the position of the lower incisor by adjusting forward one step,  and 

started by clicking button  or choosing the Treatment 
Simulation|Orthognathic Treatments menu with Class II  submenu 

 
d. Orthognathic Treatment Simulation Class III – Maxillofacial surgery is 

required to correct the position of the lower incisor by adjusting backward one 
step, and the position of the upper incisor by adjusting forward one step, and 

started by clicking button   or choosing the Treatment 
Simulation|Orthognathic Treatments menu with Class III submenu 

 
3. After selecting the type of treatment simulation, the user should select the sex of 

the patient. This can be done by choosing the Sex|Male menu or pressing button 

 for those who want a male version facial simulation.  For female example, the 

user can either select the Sex |Female menu or press button  This will have 
quite a dramatic result on the parameters that will be used and the result will be as 
shown in Picture 2 while the default value would be male if there is no sex 
selection.   
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Picture 2: Choosing the Type of Treatment and the Sex of a Patient 

 
4. The track bar should then be used to adjust the structure of the face to give a 

different facial output. Three Track Bars are to be used in this program with the 
following values: 
a. TrackBar 1 – adjusting both maxillary and mandibular set of incisors, the 

canines and molars 
b. TrackBar 2 – adjusting the maxillary set of an incisor, a canine and a molar 
c. TrackBar 3 – adjusting the mandibular set of an incisor, a canine and a molar 

 
The result of adjusting the track bar will be displayed as distance in millimeters for 
the top and bottom set of teeth. The output is displayed in millimeters as shown in 
Picture 3. 
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                   Adjusting TrackBar                 
Picture 3: Result of Adjusting the Track Bar of the Upper and Lower Set of Teeth,          

Distance in Millimeters 
 

5. The user should then press the PREDICTION button  to view the 
simulation. The simulation will take a while as shown in Picture 4(A) which can be 

reset by pressing the RESET button . The user can print the picture of the 

results displayed on the screen for the patient by pressing button .  The printing 
would be made using the default printer unless the user has readjusted the printer.  
When any part of the simulation will result in any incorrect changes to the face, the 
user is advised to adjust Landmark 17 (stms point - Stomion Superius – the end of 
upper lip) and also Landmark 18 (stmi - Stomion Inferius – the beginning of lower 
lip) to ensure that Landmark 17 will be above Landmark 18, and never overlap 
each other as shown in Picture 4(B). 
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                                         (A)                                                                (B) 

  
Picture 4: Steps of Prediction Function 

(A) Pressing the Prediction button will simulate the facial structure that can be 
printed. 

(B) Tracing 79 points as outlined 
a. The upper and lower facial structure can be adjusted simultaneously by moving 

the top trackbar cursor located within Jaw Moving Trackbars Groupbox with 
the results as shown in Picture 5.  Note that the negative values of movement in 
millimeters are due to the cursor movement to the left. 

  
Picture 5: Simulation of Upper and Lower Facial Structure                                 

Readjusted by Moving the Top TrackBar to the Left 
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b. The upper and lower facial structure can be adjusted simultaneously by moving 
the cursor of the top trackbar located within the Jaw Moving Trackbars 
Groupbox with the results as shown in Picture 6.  Note that the positive values 
of movement in millimeters are due to the cursor movement to the right. 

 
Picture 6: Simulation of Upper and Lower Facial Structure                                 

Readjusted by Moving the Top TrackBar to the Right.  
 

c. The upper facial structure can be adjusted by moving the cursor of the middle 
trackbar located within the  Jaw Moving Trackbars Groupbox with the results 
shown in Picture 7.  Note that the negative values of movement in millimeters 
are due to the cursor movement to the left. 

 
Picture 7: Simulation of Upper Facial Structure                                          

Readjusted by Moving the Middle TrackBar to the Left 
 

d. The upper facial structure can be adjusted by moving the cursor of the middle 
trackbar located within the Jaw Moving Trackbars Groupbox with the results 
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as shown in Picture 8.  Note that the positive values of movement in millimeters 
are due to the cursor movement to the right. 

 
Picture 8: Simulation of Upper Facial Structure                                         

Readjusted by Moving the Middle TrackBar to the Right 
 

e. The lower facial structure can be adjusted by moving the cursor of the bottom 
trackbar located within the Jaw Moving Trackbars Groupbox with the results 
as shown in Picture 9.  Note that the negative values of movement are in 
millimeters due to the cursor movement to the left. 

 
Picture 9: Simulation of Lower Facial Structure                                          

Readjusted by Moving the Bottom TrackBar to the Left 
 

f. The lower facial structure can be adjusted by moving the cursor of the bottom 
trackbar located within the Jaw Moving Trackbars Groupbox with the results 
as shown in Picture 10.  Note that the positive values of movement are in 
millimeters due to the cursor movement to the right. 



89 

  
Picture 10: Simulation of Lower Facial Structure                                         

Readjusted by Moving the Bottom TrackBar to the Right.  
 

g. When the cursors of the middle trackbar and bottom trackbar are adjusted to the 
left, the result of the upper and lower facial changes will be as shown in Picture 
11.     

   
Picture 11: Simulation of the Patient’s Lower and Upper Facial Structure  

Adjusted to the Left  
 

h. When the cursor of the middle trackbar is adjusted to the left and the bottom 
trackbar is adjusted to the right, the result of the upper and lower facial changes 
will be as shown in Picture 12. 
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Picture 12: Simulation of the Patient’s Upper Facial Structure Adjusted to the Left 

with Lower Facial Structure Adjusted to the Right. 
 

i. When the cursor of the middle trackbar is adjusted to the right and the bottom 
trackbar is adjusted to the left, the result of the upper and lower facial changes 
will be as shown in Picture 13. 

 
Picture 13: Simulation of the Patient’s Upper Facial Structure Adjusted to the Right 

and Lower Structure Adjusted to the Left 
 

j. When the cursors of middle trackbar and bottom trackbar are adjusted to the 
right, the result of the upper and lower facial changes will be as shown in 
Picture 14. 



91 

 
Picture 14: Simulation of the Patient’s Lower and Upper Facial Structure                    

Adjusted to the Right. 
 

k. The track bar, which can be adjusted in the vertical direction, will result in the 
patient’s lateral X-ray image overlapping on the patient’s photograph (Overlay 
Image). Moving the vertical track bar upward will show more radiographic 
image as shown in Picture 15(A). Moving the vertical track bar downward will 
show less X-ray image as shown in Picture 15(B). The user can apply this 
function to display the calculated trace lines of the facial structure on the X-ray 
image. 

 

 
                                (A)                                                                (B) 

Picture 15: Simulation of Upper Facial Structure Readjusted by                            
Moving the Middle TrackBar to the Left 

 
l. The top cursor that is adjusted to the left produces the result as shown in Picture 

16(A). The user should then click on the PREDICTION button  
and the result will be displayed as in Picture 16(B). 
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                                (A)                                                                (B) 

Picture 16: The Result of Adjusting the Top Cursor to the Far Left. 
 

m. The top cursor that is adjusted to the right produces the result as shown in 
Picture 17(A). The user should then click on the PREDICTION button 

  and the result will be displayed in Picture 17(B). 
 

 
                                (A)                                                                (B) 

Picture 17: The Result of Adjusting the Top Cursor to the Far Right 
 

n. For Orthodontic Treatment Simulation as Class II (Class II Malocclusion) that 
involves moving the protruding maxillary incisor backward to correct the 
malocclusion, the user should select Treatment Simulation|Orthodontic 

Treatment menu and click Class II submenu or press button  as shown in 
Picture 18(A) and the result will be as shown in Picture 18(B). The result after 

moving the cursor and clicking the PREDICTION button  is as 
shown in Picture 18(C).  
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                                (A)                                                                (B) 

 
(C) 

Picture 18: Orthodontic Treatment Simulation for Class II Malocclusion  
o. For Orthodontic Treatment Simulation as Class III (Class III Malocclusion) that 

involves moving the protruding mandibular incisor backward to correct the 
malocclusion, the user should select the Treatment Simulation|Orthodontic 

Treatment menu with Class III submenu or press button  as shown in 
Picture 19(A) and the result will be as shown in Picture 19(B).  The result after 

pressing the PREDICTION button  will be as shown in Picture 
19(C).  



94 

 
                                (A)                                                                (B) 

 
(C) 

Picture 19: Orthodontic Treatment Simulation for Class III Malocclusion  
p. For Orthognathic Treatment Simulation as Class II that involves surgery to 

move the maxilla backward and to move the mandible forward to correct the 
Class II malocclusion, the user should select the Treatment 
Simulation|Orthognathic Treatment menu and click Class II submenu or 

press button  as shown in Picture 20(A) and the result will be as shown in 
Picture 20(B).  The result after moving the cursor and clicking the 

PREDICTION button  is shown in Picture 20(C). 
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                                (A)                                                                (B) 

 
(C) 

Picture 20: The Orthognathic Treatment Simulation Class II.  
q. For the case of the Orthognathic Treatment Simulation as Class III which 

involves surgery to move the maxilla backward and move the mandible forward 
to correct the Class III malocclusion, the user should select the Treatment 
Simulation|Orthognathic Treatment menu and click Class III submenu or 

press button  as shown in Picture 21(A) and the result will be as shown in 
Picture 21 (B).  The result after moving the cursor and clicking the 

PREDICTION button  is shown in Picture 21(C). 
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                                (A)                                                                (B) 

 
(C) 

Picture 21: The Orthognathic Treatment Simulation Class III.  
r. After simulating the orthodontic results as shown in Picture 22(A), the user 

could compare the cephalometric analysis results before and after simulation as 
follows: the changed results of Mahidol Analysis with 36 measurements 
shown in Picture 22(B), the changed results of Down Analysis shown in Picture 
22(C),  the changed results of Steiner Analysis shown in Picture 22(D), the 
changed results of Tweed Analysis shown in Picture 22(E), the changed results 
of Jarabak Analysis shown in Picture 22(F), the changed results of Harvold 
Analysis shown in Picture 22(G), the changed results of Ricketts Analysis 
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shown in Picture 22(H), the changed results of  McNamara Analysis shown in 
Picture 22(I), the changed results of  ABO Analysis shown in Picture 22(J), the 
changed results of Chula Analysis shown in Picture 22(K), the changed results 
of Chiang Mai Analysis shown in Picture 22(L), the changed results of 
Songkla Analysis shown in Picture 22(M), the changed results of Songkla 
Orthognathic Analysis shown in Picture 22(N), and the changed results of 
Khon Kaen Analysis shown in Picture 22(O). 

 
(A) 

 
                                (B)                                                                (C) 

 
                                (D)                                                                (E) 



98 

 
                                (F)                                                                (G) 

 

 
                                (H)                                                                 (I) 

 

 
                                (J)                                                                 (K) 
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                                (L)                                                                 (M) 

 
                                (N)                                                                 (O) 

Picture 22: The Cephalometric Analysis Results after Facial Simulation  
 

s. The data can be kept by the user for further comparison with other data, by 
clicking the Save for Superimposition button    and a dialog box will be 
displayed as shown in Picture 23(A).  The user can then choose to name the 
analysis data in the directory for further comparison as shown in Picture 23(B).   

 

 
                                (A)                                                                 (B) 

Picture 23: Saving the Cephalometric Analysis Data 
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The new data can then be opened with the superimposition program, so data can 
be analyzed and compared. This is done so the data can be compared as in 
Pretreatment, During treatment and Post treatment. 

t. When the user clicks the Save Results for Superimposition button, a new 
directory will be created as shown in Picture 24(A). The new directory consists 
of three subdirectories including Analysis, Coordinates and Images as shown in 
Picture 24(B). The data can be re-opened with the superimposition program. 

 
                                (A)                                                                 (B) 

Picture 24: The Result when Saving the Cephalometric Analysis Data 
 

u. When the user wants to print the result, the user presses the  Print Preview 

Result button or   as shown in Picture 25(A) to preview the result first with 
the default print preview format in portrait layout with four margins including 
right, left, top and bottom margins equal to 6.35 millimeter while the result after 
setting Print Preview in the proportional format can be seen in Picture 25(B). 

 

 
                                (A)                                                                 (B) 

Picture 25: The Result from Clicking Print Preview Result Button 
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42-Point Lateral Cephalometric Analysis Results and                        
Sassouni Analysis 

 
1. Even though the software can analyze by cephalometry with 79 points as the 

criteria, it can also utilize a 42-point analysis. This analysis uses the same steps as 
the 79-point analysis, but it will only use 42 crucial points started by pressing 

button  as shown in Picture 1(A) with the starting result as shown in Picture 
1(B).  When taking a closer look, the guiding point will follow much the same 
points as in the case of 79-point lateral cephalometric analysis with some 
landmarks skipped. 

 
                                (A)                                                                 (B) 

Picture 1: Starting the 42-Point Lateral Cephalometric Analysis 
2. After defining the relative distance in the case of the 42-point lateral cephalometric 

analysis as shown in Picture 2(A) and following by pressing button  as shown 
in Picture 2(B), the results from the 2-point lateral cephalometric analysis, 
consisting of six analyses will be shown as in Pictures 2(C) to 2(H) including the 
Down Analysis as shown in Picture 2(C), Steiner Analysis as shown in Picture 
2(D), Tweed Analysis as shown in Picture 2(E), Harvold Analysis as shown in 
Picture 2(F), McNamara Analysis as shown in Picture 2(G) and Jarabak Analysis 
as shown in Picture 2(H).  

 
                                (A)                                                                 (B) 
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                                (C)                                                                 (D) 

 
                                (E)                                                                 (F) 

 
                                (G)                                                                 (H) 

Picture 2: 42-Point Later Cephalometric Analysis Result and Examples  
Nevertheless, the user can print the result but cannot save the analysis result for 
superimposition and no orthodontic treatment simulation is available in the case of 
42-point lateral cephalometric analysis. 

3. The user can start Sassouni Archial Analysis by pressing the button  after 
finishing the 42-point landmark location and defining the relative distance as 
shown in Picture 3(A) and the results of starting the Sassoouni Archial Analysis 
will be as shown in Picture 3(B), showing the blue points to be defined by the user 
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while the red point is the next point to be defined for the Sassouni Archial analysis 
and the green points are the points already defined for Sassouni Analysis. 

 
                                (A)                                                                 (B) 

Picture 3: Starting the Sassouni Archial Analysis 
   

4. After that, the user can define the O Point, the center point of the arch which is a 
critical position for Sassouni Archial Analysis.  This is done by defining the 
location for Sp (Sella Posterior) as shown in Picture 4(A) and then defining the 
location for Si (Sella Inferior) as shown on Picture 4(B) and then defining the 
location for Cl (Clinoidale) as shown in Picture 4(C). 

 
                                (A)                                                                 (B) 

 
                                (C)                                                                 (D) 
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(E) 

Picture 4: Defining O Point and Drawing the Arcs for Sassouni Archial Analysis 
 
After defining the position of RO (Roof of Orbitale) as shown in Picture 4(D), the 
program will draw the Supra-Orbitale Plane along with the Parallel Plane for 
calculating the coordinate for O Point while drawing the O-N arch, the Anterior 
Arc with the radius equal to the distance from O Point to N Point (Nasal),  the O-
ANS arch, the Compensating Arc with the radius equal to the distance from O 
Point to ANS Point (Anterior Nasal Spine), the O-A arch, the Basal Arc with the 
radius equal to the distance from O  Point to A (Subspinal), the O-Sp, the Posterior 
Arc (O-Sp) with the radius equal to the distance from O Point to Sp (Sella 
Posterior) and the PNS-Si Arc with the radius equal to the PNS (Posterior Nasal 
Spine) to Si (Sella Inferior) as shown in Picture 4(E). 

 

 
                                (A)                                                                 (B) 

Picture 5: Intersecting Points Between the ANS-Sor Arch and the Anterior Arch 
5. After that, the user defines the position for Sor (Supraorbitale) as shown in Picture 

5(A) to draw the Arch with the radius from the ANS (Anterior Nasal Spine) to the 
Sor (Supraorbitale) along with the points where the ANS-Sor Arch intersects with 
O-N Arch (Anterior Arc) as shown in Picture 5(B). 
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                                (A)                                                                 (B) 

Picture 6: Drawing Midfacial Arc (O-Te) 
6. After that, the user defines the position of  Te (Temporal) by Mouseas as shown in 

Picture 6 (A) to draw Midfacial Arc (O-Te) with the radius from O Point to Te 
(Temporal) as shown in Picture 6(B). 

 

 
                                (A)                                                                 (B) 

Picture 7: Defining the First Set of Landmarks for Sassouni Analysis                        
without Drawing the Arch  

 
7. After defining the point for drawing the Midfacial Arch, the user can define more 

points for Sassouni Analysis including the KR (Key Ridge) for matching the lateral 
radiographic image with corresponding frontal radiographic image along with 
drawing the line from the KR to the Cranial Base (N-S) as shown in Picture 7(A).  
After that, the user defines the position of Ptm (Pterygomaxillary fissure) along 
with drawing the line from the Ptm to the ANS (ANS-Ptm). 

 
8. After Ptm, the user should define the position for Od (Odontoidale) as shown in 

Picture 8(A) and the position of BO (Bolton Point) along with drawing the N-BO 
line and then defining the position of Op (Opsithion) also known as Cr (Cribriform 
Point) and the last point of Sassouni Analysis as shown in Picture 8(C). 
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                                (A)                                                                 (B) 

 
(C) 

Picture 8: Defining the Last Set of Landmarks for Sassouni Analysis                        
without Drawing the Archs 

9. When the user wants to correct the landmark position for Sassouni Analysis, the 

user can erase one-by-one by pressing button  as shown in Picture 9(A) with the 
result after erasing by one as shown in Picture 9(B).  If the user wishes to make 

many corrections, pressing button  will erase all Sassouni landmarks as shown 
in Picture 9(C) with the result as shown in Picture 9(D).  

 
                                (A)                                                                 (B) 
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                                (C)                                                                 (D) 

Picture 9: Erasing Landmark One-by-One for Sassouni Analysis 

10. After defining all landmarks for Sassouni Analysis, and pressing button  as 
shown in Picture 11(A) the results will be as shown in Picture 11(B) consisting of 
the differences between the archial radii and the actual result shown as a table seen 
in Picture 11(C) consisting of  the Maxilla Position, Mandibular Position, Maxilla 
to Mandible, Mandibular Bases,  Position  Gonion, Position Incisor, Position 
Molar, Anterior Facial Height, and Posterior Facial Height, respectively, with the 
negative values shown as numbers in fuchsia while the positive values will be 
shown in green. 

 
                                (A)                                                                 (B) 

 
(C) 

Picture 10: The Results from Sassouni Archial Analysis 
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Superimposition Program  
 
1. CCeepphhSSmmiilleeVV22 Superimposition Program can be opened by clicking the 

Superimposition|Show menu or pressing button  or the F9 Short Key as the 
alternative for those without Mouse as shown in Picture 1(A), then the result will 
be as shown in Picture 1(B) 

 
                                (A)                                                                 (B) 
Picture 1: Starting the Superimposition Program 

(A) Clicking on the Superimposition Menu  
(B) Result after Starting Superimposition 

2. After opening Superimposition, the user presses the Pre Analysis button 
 to open the data of Patient before Treatment to open the X-ray image 

and then the Open Dialog will present the list of directories as shown in Picture 
2(A).  After choosing the right directory and pressing the OK button  in 
the OpenDialog, the X-ray image will show up above the Pre Analysis button as 
shown in Picture 2(B). 

 
                                (A)                                                                 (B) 
Picture 2: Uploading Cephalometric Data Directory into the Pre Analysis Channel 

(A) Dialog for Directories to be Uploaded into the Pre Analysis Channel 
(B) Result after Starting Superimposition 
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3. After that, the user can press the During Analysis button  or the Post 
Analysis button    to upload the cephalometric analysis result during 
treatment or post treatment accordingly and then the Open Dialog will be displayed 
as shown in Picture 3(A). After finding the right directory, the user  can press the 
OK button  within the Open Dialog and the result will be uploaded and 
shown as a radiographic image as shown in Picture 3(B).  

 
                                (A)                                                                 (B) 

Picture 3: Uploading the Cephalometric Data Directory into                                
the During Analysis Channel 

(A) Dialog for Directories to be Uploaded into During Analysis 
(B) Results after Uploading a Cephalometric Data Directory with X-ray Image 

for During Analysis    
4. When the user opens the data directory from CCeepphhSSmmiilleeVV22 without Align.txt file 

(directory saved by CephSmile V1.0) as shown in Picture 4(A), the program would 
send the warning message, “File Align does not exist in this Directory! Please 
reopen the Directory” as shown in Picture 4(B).  

 
                                (A)                                                                 (B) 

Picture 4:  Result of Opening Directory without Align.txt file                              
(directory saved by CephSmile V1.0).  

 

5. After pressing the Click to Superimposition button  to open the 



110 

Super Report Module, the result for superimposition processing will be displayed 
as shown in Picture 5(A).  The results of superimposition shown in Picture 5(B) 
consist of red trace lines for the Pre Analysis data set, blue trace lines for the 
During Analysis data set and green trace lines for Post Analysis.  Furthermore, a 
table compares and shows the cephalometric analysis results.  When the user wants 
to see the superimposition trace lines in details, the user clicks Drawing 2 

 to see the superimposition separated into maxillary and mandibular data 
in addition to the superimposition on facial trace lines as seen in Drawing 1. 

 
(A) 

 
(B) 

Picture 5:  Superimposition Process  
(A) Before Pressing the Click to Superimposition Button to Open Super 

Report   
(B) After Pressing the Click to Superimposition Button to Open Super Report  
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6. When the three sets of the 79-point lateral analysis file (Pre, During, and Post) are 
saving the new version of Mahidol Analysis, the system will send the warning 
message for Pre Analysis, as shown in Picture 6(A), for During Analysis, as shown 
in Picture 6(B) and for Post Analysis, as shown in Picture 6(C).  Also, when the 
bitmap widths of the radiographic images are not equal, the program would send 
the warning sign as shown in Picture 6(D).  

 

 
                                (A)                                                                 (B) 

 
                                (C)                                                                 (D) 
Picture 6:  Superimposition Process  

(A) Warning When Opening the Mixed Version of Data for Superimposition 
(B) Warning for Loading the New Version into During Analysis 
(C) Warning for Loading the New Version into Post Analysis 
(D) Warning for Loading Data Set with Unequal Widths of Radiographic 

Images  
 
7. When the user wants to display the original X-ray image without yet comparing the 

maxillary and madibular trace lines, the user can click on the Drawing 1 box 
  and the XRay box .  After that, the user could compare other 

radiographic images with the Pre Analysis radiographic image by pressing the Pre 
Analysis button   with Pre button  as the alternative button. The result 
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of pressing the Pre Analysis button   or Pre button  to display the 
original X-ray image will be as shown in Picture 7(A), the result of pressing the 
During Analysis button  or Dur button  will be as shown in Picture 
7(B), and the result of pressing the Post Analysis button  or Pos button 

 to display the original X-ray for Post Analysis will be as shown in Picture 
7(C).  

 
                                (A)                                                                 (B) 

 
(C) 

Picture 7:  Superimposition Comparison with the Original X-Ray Images 
(A) Original X-Ray Image after Pressing Pre Analysis Button  
(B) Original X-Ray Image after Pressing During Analysis Button 
(C) Warning for Loading the New Version into Post Analysis 

8. If user wants to display the local contrast X-Ray image without comparing the 
maxillary and madibular trace lines yet, user can click Drawing 1 box   
and XRay-Contrast box  .   After that, the user could compare other 
radiographic images with the Pre Analysis radiographic image by pressing the Pre 
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Analysis button   with the Pre button   as the alternative button or so.  
The result of pressing the Pre Analysis button   or Pre button  to 
display the local contrast X-Ray image will be as shown in Picture 8(A) while the 
result of pressing the During Analysis button  or Dur button  will be 
as shown in Picture 8(B) and the Post Analysis button  or Pos button  
to display the local contrast X-Ray image for Post Analysis will be as shown in 
Picture 8(C). 

 
                                (A)                                                                 (B) 

 
(C) 

Picture 8:  Superimposition Comparison with the Original X-Ray Images 
(A) Original X-Ray Image after Pressing Pre Analysis Button  
(B) Original X-Ray Image after Pressing During Analysis Button 
(C) Warning for Loading the New Version into Post Analysis 

9. The user can display an original X-ray image along with separate sets of maxilla 
and mandibular trace lines by clicking both the Drawing 2 box  and the 
XRay box   After that, the user could compare other radiographic images 
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with the Pre Analysis radiographic image by pressing the Pre Analysis button  
 with the Pre button   as the alternative button or so.  The result of 

pressing the Pre Analysis button  or Pre button  to display the local 
contrast X-ray image will be as shown in Picture 9(A), the result of pressing the 
During Analysis button  or Dur button  will be as shown in Picture 
9(B) and the result of pressing the Post Analysis button  or Pos button  
will be as shown in Picture 9(C).  

  
                                (A)                                                                 (B) 

 
(C) 

Picture 9:  Comparing Superimposed Data along with the Original Radiographic 
Image along with Maxillary and Mandibular Trace Lines 

(A) Original X-ray Image after Pressing the Pre Analysis Button 
(B) Original X-ray Image after Pressing the During Analysis Button  
(C) Original X-ray Image after Pressing the Post Analysis Button 

10. The user can display the local contrast X-ray image along with separate sets of 
maxilla and mandibular trace lines by clicking both the Drawing 2 box   
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and the XRay-Contrast box  . After that, the user could compare 
other radiographic images with the Pre Analysis radiographic image by pressing 
the Pre Analysis button  with the Pre button   as the alternative button 
or so.  The result of pressing the Pre Analysis button  or the Pre button 

 to display the local contrast X-ray image will be as shown in Picture 10(A), the 
result of pressing the During Analysis button  or Dur button  will be 
as shown in Picture 10(B) and the result of pressing the Post Analysis button 

 or Pos button  will be as shown in Picture 10(C).  

 
                                (A)                                                                 (B) 

 
(C) 

Picture 10: Comparing Superimposed Data along with the Contrast Enhanced 
Radiographic Image along with Maxillary and Mandibular Trace Lines 

(A) Local Contrast  X-ray Image after Pressing the Pre Analysis Button 
(B) Local Contrast  X-ray Image after Pressing the During Analysis Button  
(C) Local Contrast  X-ray Image after Pressing the Post Analysis Button 

11. If the user wants to display Chula Analysis, the user sets the tab to Mahidol first 
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and then chooses the Chula Analysis menu item as shown in Picture 11(A) and the 
result will be as shown in Picture 11(B). 

 

 
                                 (A)                                                                 (B) 
Picture 11:  Displaying Chula Analysis in the Superimposition Module 

(A) Selecting Chula Analysis from the list 
(B) Result after Selecting Chula Analysis 

 
12. If the user wants to display Chiang Mai Analysis, the user sets the tab to Mahidol 

first and then chooses the Chiang Mai Analysis menu item as shown in Picture 
12(A) and the result will be as shown in Picture 12(B). 

 

 
                                (A)                                                                 (B) 
Picture 12:  Displaying Chiang Mai Analysis in the Superimposition Module 

(A) Selecting Chiang Mai Analysis from the list 
(B) Result after Selecting Chiang Mai Analysis 
 

13. If the user wants to display Songkla Analysis, the user sets the tab to Mahidol first 
and then chooses the Songkla Analysis menu item as shown in Picture 13(A) and 
the result will be as shown in Picture 13(B). 
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                                (A)                                                                 (B) 
Picture 13:  Displaying Songkla Analysis in the Superimposition Module 

(A) Selecting Songkla Analysis from the list 
(B) Result after Selecting  Songkla Analysis 

 
14. If the user wants to display Songkla Analysis Orthognathic, the user sets the tab to 

Mahidol first and then chooses the Songkla Analysis Orthognathic menu item as 
shown in Picture 14(A) and the result will be as shown in Picture 14(B). 

 

 
                                (A)                                                                 (B) 

Picture 14:  Displaying Songkla Analysis Orthognathic                                    
in the Superimposition Module 

(A) Selecting Songkla Analysis Orthognathic from the list 
(B) Result after Selecting  Songkla Analysis Orthognathic 
 

15. If the user wants to display Khon Kaen Analysis, the user sets the tab to Mahidol 
first and then chooses the Khon Kaen Analysis menu item as shown in Picture 
15(A) and the result will be as shown in Picture 15(B). 



118 

 
                                (A)                                                                 (B) 
Picture 15:  Displaying Khon Kaen Analysis in the Superimposition Module 

(A) Selecting Khon Kaen Analysis from the list 
(B) Result after Selecting Khon Kaen Analysis 

16. The user can exit the Superimposition Program by activating the Click to Exit 

button  as shown in Picture 16(A) The result will be as shown 
in Picture 16(B).  The Superimposition Program in CephSmileV2 has no disable 
feature to prevent Memory Leakage that can cause the program to receive Access 
Violation such as what happened in CephSmileV1. 

 
                                (A)                                                                 (B) 
Picture 16:  Closing Superimposition  

(A) Click Exit to quit application  
(B) Results after Quitting Superimposition 
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Posterior-Anterior Cephalometric Analysis by 57 Landmarks 
 
1. If the user wants to perform posterior-anterior cephalometric analysis on the frontal 

craniofacial structure using 57 landmarks, the user presses the button  as 
shown in Picture 1(A) with the results as shown in Picture 1(B). 

 

 
                                (A)                                                                 (B) 

Picture 1:  Starting Posterior-Anterior Cephalometric Analysis using 57 Landmarks 
 

2. During the scanning of a frontal photograph or PA X-ray film, the user is 
recommended to create a new folder, using the name of each patient, date of 
picture taken or when the PA X-ray films were taken.  An alternative is to add 
Old/New with “PAX” or "FrontX" for PA radiographic images while the frontal 
photographs should be named with “PA” or “Front” at the end.  If a patient has had 
radiographic images or photographs taken more than twice, the user should name 
the frontal pictures and radiographic images according to the following example: 

 
Patient’s Full Name:   Somchai Saetang 
Name of the PA X-ray files: SomchaiOldPAX,SomchaiNewPAX, SomchaiPAX01, 
      SomchaiPAX02, SomchaiPAX11, SomchaiPAX12 
Name of the photographs: SomchaiOldPA, SomchaiNewPA, SomchaiPA01, 
      SomchaiPA02, SomchaiPA11,SomchaiPA12 
  
3. Within the CCeepphhSSmmiilleeVV22 application, user can drag the mouse to the File Menu 

and select the menu File|Open PA X-ray or press button  so that the user can 
open the PA X-ray picture of the skull, as shown in Picture 2(A) with the short key 
Ctrl+O alternative for those without a mouse. CCeepphhSSmmiilleeVV22 requires the format of 
a picture be JPEG or BITMAP files in the form of thumbnail icons as shown in 
Picture 2(B). When the user has chosen the picture file, a PA X-ray picture will 
appear in the dialog box, as shown in Picture 2(C) and will also be displayed in the 
picture window, as shown in Picture 2(D). 
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                                (A)                                                                 (B) 

 
                                (C)                                                                 (D) 

Picture 2: Opening PA X-ray Pictures Step-by-Step 
 

4. Frontal radiographic images for CCeepphhSSmmiilleeVV22 are 24-bit color images from 
scanning radiographic films. Nevertheless, CCeepphhSSmmiilleeVV22 can open digital images 
other than 24-bit digital images including 8-bit digital PA radiographic images as 
shown in Picture 3(A) and 32-bit digital radiographic images as shown in Picture 
3(B). However, the images saved for superimposition will always be converted into 
24-bit digital color images. 

 
                                (A)                                                                 (B) 

Picture 3: Opening 8-bit (A) and 32-bit (B) Frontal Radiographic Images 
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5. In cases where the scanned PA X-ray images are too blurred to allow marking on 
the soft tissue area, the user can sharpen the picture by clicking the Ceph PA 
Imaging|Local Contrast Enhancement menu after the process bar turns green or 

the user can press button  with Ctrl+C short key as the alternative for those 
without a mouse. A PA radiographic image before local contrast enhancement is as 
shown in Picture 4(A) and the radiographic image after local contrast enhancement 
will be as shown in Picture 4(B). The user can reverse the process to show the 
original image by clicking the Ceph PA Imaging|Normal Image menu or pressing 

the button  with the Ctrl+N short key alternative for those without a mouse. 

 
(A) 

 
(B) 

Picture 4: Local Contrast Enhancement Applied to Edit the Frontal Radiographic 
Image for a Better Display 
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6. The user should then open the patient photographic file. Note, this is a frontal view 

of a patient. By clicking the File|Open Front Image menu or pressing button  
with Ctrl+Alt+O short key alternative for those without a mouse to choose the file 
of a frontal image of patient, as shown in Picture 5(A). A dialog box will be 
displayed to allow the user to choose the image files. The files should be in JPEG 
or BITMAP formats, as shown in Picture 5(B). After choosing the photograph as 
shown in Picture 5(C), the result is displayed as in Picture 5(D). 

 

 
                                (A)                                                                 (B) 

 

 
                                (C)                                                                 (D) 

Picture 5:  Opening a Frontal Photograph of a Patient 
 

7. After opening a photographic file, the user would have to mark all four points to 
overlay the PA X-ray image on a frontal photograph as shown in Pictures 6(A) and 
6(B). These four points should be marked at the inflection point of the facial curve 
area and the orbitale of the X-ray image with the condition that the two points 
starting at the upper facial area and the other two points at the lower facial area to 
ensure the result fits with high accuracy.  The user must make sure that all four 
points are aligned to the picture of the PA X-ray picture asking whether the user is 
going to correct the overlaid image.  When pressing the Yes button , the 
system would clear the overlying points as shown in Picture 6(C).  When pressing 
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the No button , the system is ready for the 57-Point landmark positioning 
process to draw the trace lines on the PA radiographic image as shown in Picture 
6(D). 

 

 
                                (A)                                                                 (B) 
 

 
                                (C)                                                                 (D) 
Picture 6:  Points Plotted on the Frontal Radiographic and Photographic Image with  

Overlapping PA X-ray Image for Comparing and the Correcting Process 
 

8. The user can delete the incorrectly marked points by clicking the Ceph PA 
Paring|Erase Paring Point by One menu or pressing the Delete Previous Point 

button  as shown in Picture 7(A) with the result as shown in Picture 7(B).  The 
user can delete all points by pressing the Ceph PA Paring|Erase All  Paring 

Points menu or pressing the Delete All Points button  as shown in Picture 
7(C) with the result as shown in Picture 7(D). 
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                                (A)                                                                 (B) 

 
                                (A)                                                                 (B) 

Picture 7: Erasing Overlaying Points by One and Erasing All Points                     
during the Overlaying Process 

9. The manual process of landmark positioning on the PA radiographic image starts at 
Cg (Cristal Galli) as shown in Picture 8(A) indicating the name of the next point to 
be located.  

  
                                (A)                                                                 (B) 

Picture 8: Locating 57 PA Landmarks 
After the process,  the landmarking will following the nasal trace lines along with 
the Left and Right Orbitale, the area near the Porion, the mandible and the point on 
the orbitale trace lines including the LoL (Latero-orbitale-Left) and LoR  (Latero-
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orbitale-Right) until all 57 landmarks have been located and all trace lines have 
been displayed as seen in Picture 8(B). 

10. The user can edit the incorrectly positioned points by choosing the CephPA 

Function|Delete Landmark menu or pressing button  as seen in Picture 9(A). 
The last landmark will be erased as seen in Picture 9(B).  The user could erase 
every plotted point for any circumstance by choosing the CephPA 

Function|Delete All Landmarks menu or pressing button  as seen in 
Picture9(C) with the result as shown in Picture 9(D).  

 

 
                                (A)                                                                 (B) 

 
                                (C)                                                                 (D) 

Picture 9:  Erasing Landmarks by One Point and Results after Erasing All Points 
 

11. The program can save the finished 57-point frontal landmark data as a DAT file by 

choosing the CephPA Function|Save Landmark menu or clicking button  as 
shown in Picture 10(A).  For the case of Save As, the user can choose the CephPA 

Function|Save Landmark As menu or press button  as shown in Picture 
10(B).  The dialog for Save Landmark will be as shown in Picture 10(C) while the 
dialog for Save Landmark As will be as shown in Picture 10(D).  If the user has 
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saved over the existing DAT file, a warning message would appear as shown in 
Picture 10(E) for the case of Save Landmark and as shown in Picture 10(F) for 
the case of Save Landmark As, respectively.   

 

 
                                (A)                                                                 (B) 

 

 
                                (C)                                                                 (D) 

 

 
                                (E)                                                                 (F) 

Picture 10:  Saving the 57 PA Landmark Data 
 

12. After saving a DAT file of 57 PA landmarks, the user could open the file along 
with the trace lines by choosing the File|Open CephPA Trace Points menu or 
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press button  as shown in Picture 11(A) with the short key Ctrl+Alt+N as the 
alternative for those without a mouse.   After selecting the DAT file of 57 PA 
landmarks as shown in Picture 11(B), the result would be as shown in Picture 
11(C). However, if the file did not have 57 points such as in the DAT file of lateral 
79 landmarks, the program would not upload the file, and instead give the warning 
message as shown in Picture 11(D). 

 

 
                                (A)                                                                 (B) 

 

 
                                (C)                                                                 (D) 

Picture 11: Opening DAT file of 57 PA Landmarks 
 

13. When the PA landmark points have been chosen by the mouse or by opening a 
landmark file, the user can start the PA analysis by choosing the Ceph PA 

Function|Relative Distance menu or pressing the button .  When the PA 
landmark points have been chosen by the mouse or by opening a landmark file, the 

user can start the PA analysis by pressing the button  , and the program would 
show the PA analysis of the frontal skull with the warning message, “Lateral 
Analysis Has Not Been Opened Yet! Do you want to Open Lateral Analysis?” as 
shown in Picture 12(D).  After pressing the Yes button  , the result will be 
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as shown in Picture 12(E) and after pressing the No button  , the result 
will be as shown in Picture 12(F).  

 
                                (A)                                                                 (B) 

 
                                (C)                                                                 (D) 

 
                                (E)                                                                 (F) 

Picture 12:  Defining Relative Distance for Ceph PA Analysis 
14. When the user wants to open the lateral cephalometric analysis result directory 

saved for superimposition in CephPA Module, the user can choose the File|Open 

CephSmile Analysis menu or press button  as shown in Picture 13(A) with 
short key Ctrl + N as the alternative for those without a mouse.  A dialog for 
opening the directory will appear as shown in Picture 13(B). 
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                                (A)                                                                 (B) 
Picture 13:  Opening the Lateral Cephalometric Analysis Result Directory in CephPA 

 
15. After opening the directory, the user can choose any Cephalometric Directory 

wanted, e.g., the use can choose Lateral Cephalometric Analysis.  After opening 
the directory, the data analysis along with that from CephSmile V1.0 will appear as 
shown in Picture 14(A). 

 

 
                                (A)                                                                 (B) 

 
                                (C)                                                                 (D) 

Picture 14:  Opening the Cephalometric Analysis saved by CephSmile V1.0 
16. For the case of opening Lateral Cephalometric Analysis of CCeepphhSSmmiilleeVV22, the 
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result will be as shown in Picture 15(A). If the user has not opened the PA 
radiographic image and frontal image, the program will show a warning message, 
“PA Analysis has NOT Been Done Yet! Do You Want to Start PA Analysis by 
Opening PA X-Ray Image?” to prepare the opening of the PA radiographic image 
as shown in Picture 15(B).  When the user clicks the Yes button , the 
program will start the process of opening the PA radiographic image as shown in 
Picture 15(C).  When the user clicks the No button , the program will 
show the lateral analysis result from CCeepphhSSmmiilleeVV22 as shown in Picture 15(D). 

 

 
                                (A)                                                                 (B) 

 
                                (C)                                                                 (D) 

Picture 15:  Opening the Cephalometric Analysis saved by CCeepphhSSmmiilleeVV22  
 

17. After opening the lateral cephalometric analysis directory along with completing 
the process for PA analysis, the system would show the warning sign to start 3D 
skull model manipulation, “Lateral Analysis and PA Analysis are Done! Do you 
want to Start Ceph3D Simulation?” as shown in Picture 16(A) for the case after 
opening the lateral cephalometric analysis directory from CephSmileV1.0 while 
Picture 16(B) shows the message after opening the lateral cephalometric analysis 
directory from CCeepphhSSmmiilleeVV22.  The result after pressing the No button  
will be as shown in Picture 16(C) for the case of CephSmileV1.0 while Picture 
16(D) shows the result for the case of CCeepphhSSmmiilleeVV22.  The result after pressing the 
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Yes button    will be as shown in Picture 16(E) for both CephSmile V1.0 
and CCeepphhSSmmiilleeVV22.  

 

 
                                (A)                                                                 (B) 

 
                                (C)                                                                 (D) 

 
(E) 

Picture 16:  Starting Ceph3D Simulation after Opening the Lateral Cephalometric 
Analysis Directory 
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18. If  the user has opened an unwanted PA radiographic image, the user can eliminate 

the unwanted radiographic image by pressing button  or clicking the 
File|Clear PA X-ray menu with the alternative Ctrl+Q short key for the case 
without a mouse as shown in Picture 17(A) to clear the radiographic image as 
shown in Picture 17(B). 

 

 
                                (A)                                                                 (B) 

Picture 17:  Clearing the PA Radiographic Image 
19. If the user has opened an unwanted frontal image, the user can eliminate the 

unwanted front image by pressing button   or clicking the File|Clear Front 
Image  menu with the alternative Ctrl+Alt+Q short key for the case without a 
mouse as shown in Picture 18(A) and to clear the frontal image as shown in Picture 
18(B). 

 

 
                                (A)                                                                 (B) 

Picture 18:  Clearing the Frontal Photographic Image 
 

20. Two types of reference vertical lines are available for PA analysis including Cg 
perpendicular to Z Plane  with the result as shown in Picture 
19(A) and the middle point of Z Plane and ANS  with the 
result as shown in Picture 19(B).  The user can hide the checkboxes within the 
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Cranial Vertical groupbox after pressing the Close View button  and 
display the checkboxes once again by clicking the Toggle All checkbox 

. 

 
                                (A)                                                                 (B) 

Picture 19:  The Selection of Reference Vertical Line for PA Analysis 
21. The PA Analysis results present the values of the Frontal Asymmetry Analysis.  

The results in green indicate that the measurements are inclining to the right while 
the results in fuchsia indicate that the measurements are inclining to the left.  These 
results would be changed according to the vertical reference line to the results in 
Picture 20(A) when using the vertical reference line of Cg perpendicular to  Z 
Plane   and to the results in Picture 20(B) after using the middle 
point of Z-Plane to ANS . 

 
                                (A)                                                                 (B) 

Picture 20: PA Analysis on Skull Asymmetry with Changing Results Depending on 
the Reference Vertical Line. 

22. After selecting the reference vertical line, the user would be able to choose 16 
linear measurements to be presented on the PA radiographic image.  There are nine 
different types of linear measurements for PA analysis described below.  
a. Cranial Base Vertical including Lo-oL (LO to MSR), ZF-FZ (Z to MSR - ZF) 

and Zg-Gz (ZA to MSR–Zg). 
b. Cranial Base Horizontal including  Z Distance and ZA Distance 
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c. Maxillary Vertical including J-J (J to MSR) 
d. Maxillary Horizontal including J Distance 
e. Mandibular Vertical including Ag-Ga (Ag to MSR) and CoL-CoR (Co to MSR) 
f. Mandibular Vertical including Ag Distance, Co Distance and the distance of the 

Chin 
g. Perpendicular Distance from the Midline to Midline (Dental) including right 

maxillary incisor to left maxillary incisor to Midline (Rt 11-21) and right 
mandibular incisor to left mandibular incisor to Midline (Rt 31-41) 

h. Dental Height from J Point to the Buccal for the first, left and right maxillary 
molar (J – A6L, J-A6R) 

i. Occlusal Plane Distance including Cann Occlusal Plane (Cann Occl Pl) 
23. The result of LO to MSR measurement using the reference vertical line from the 

perpendicular line from Cg to Z Plane will be as shown in Picture 21(A) while 
Picture 21(B) shows the result of LO to MSR measurement  using the vertical 
reference line from Z Plane to ANS. 

 
                                (A)                                                                 (B) 

Picture 21:  The Measurement of LO to MSR 
24. The result of Z to MSR (ZF) measurement using the reference vertical line from 

the perpendicular line from Cg to Z Plane will be as shown in Picture 22(A) while 
Picture 22(B) shows the result of Z to MSR (ZF) measurement  using the vertical 
reference line from Z Plane to ANS. 

 
                                (A)                                                                 (B) 

Picture 22:  The Measurement of Z to MSR (ZF)  
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25. The result of ZA to MSR (Zg) measurement using the reference vertical line from 
the perpendicular line from Cg to Z Plane will be as shown in Picture 23(A) while 
Picture 23(B) shows the result of ZA to MSR (Zg) measurement  using the vertical 
reference line from Z Plane to ANS. 

 

 
                                (A)                                                                 (B) 

Picture 23:  The Measurement of ZA to MSR (Zg) 
  

26. The result of Z Distance measurement using the reference vertical line from the 
perpendicular line from Cg to Z Plane will be as shown in Picture 24(A) while 
Picture 24(B) shows the result of Z Distance measurement using the vertical 
reference line from Z Plane to ANS. 

 

 
                                (A)                                                                 (B) 

Picture 24:  The Measurement of Z Distance 
 

27. The result of ZA Distance measurement using the reference vertical line from the 
perpendicular line from Cg to Z Plane will be as shown in Picture 25(A) while 
Picture 25(B) shows the result of ZA Distance measurement  using the vertical 
reference line from Z Plane to ANS. 
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                                (A)                                                                 (B) 

Picture 25:  The Measurement of ZA Distance 
 

28. The result of J to MSR measurement using the reference vertical line from the 
perpendicular line from Cg to Z Plane will be as shown in Picture 26(A) while 
Picture 26(B) shows the result of J to MSR measurement using the vertical 
reference line from Z Plane to ANS. 

 

 
                                (A)                                                                 (B) 

Picture 26:  The Measurement of J to MSR 
29. The result of J Distance measurement using the reference vertical line from the 

perpendicular line from Cg to Z Plane will be as shown in Picture 27(A) while 
Picture 27(B) shows the result of J Distance measurement using the vertical 
reference line from Z Plane to ANS. 
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                                (A)                                                                 (B) 

Picture 27:  The Measurement of J Distance 
 

30. The result of Ag to MSR measurement using the reference vertical line from the 
perpendicular line from Cg to Z Plane will be as shown in Picture 28(A) while 
Picture 28(B) shows the result of Ag to MSR measurement  using the vertical 
reference line from Z Plane to ANS. 

 

 
                                (A)                                                                 (B) 

Picture 28:  The Measurement of Ag to MSR 
 

31. The result of Co to MSR measurement using the reference vertical line from the 
perpendicular line from Cg to Z Plane will be as shown in Picture 29(A) while 
Picture 29(B) shows the result of Co to MSR measurement  using the vertical 
reference line from Z Plane to ANS. 
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                                (A)                                                                 (B) 

Picture 29:  The Measurement of Co to MSR 
 

32. The result of Ag Distance measurement using the reference vertical line from the 
perpendicular line from Cg to Z Plane will be as shown in Picture 30(A) while 
Picture 30(B) shows the result of Ag Distance measurement using the vertical 
reference line from Z Plane to ANS. 

 

 
                                (A)                                                                 (B) 

Picture 30:  The Measurement of Ag Distance 
 

33. The result of Co Distance measurement using the reference vertical line from the 
perpendicular line from Cg to Z Plane will be as shown in Picture 31(A) while 
Picture 31(B) shows the result of Co Distance  measurement  using the vertical 
reference line from Z Plane to ANS. 
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                                (A)                                                                 (B) 

Picture 31:  The Measurement of Co Distance 
34. The result of Chin measurement using the reference vertical line from the 

perpendicular line from Cg to Z Plane will be as shown in Picture 32(A) while 
Picture 32(B) shows the result of Chin measurement  using the vertical reference 
line from Z Plane to ANS. 

 

 
                                (A)                                                                 (B) 

Picture 32:  The Measurement of Chin  
 

35. The result of Rt11/21 measurement using the reference vertical line from the 
perpendicular line from Cg to Z Plane will be as shown in Picture 33(A) while 
Picture 33(B) shows the result of Rt11/21 measurement using the reference vertical 
line from Z Plane to ANS. 
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                                (A)                                                                 (B) 

Picture 33:  The Measurement of Rt11/21 
 

36. The result of Rt31/41 measurement using the reference vertical line from the 
perpendicular line from Cg to Z Plane will be as shown in Picture 34(A) while 
Picture 34(B) shows the result of Rt31/41 measurement using the reference vertical 
line from Z Plane to ANS. 

 

 
                                (A)                                                                 (B) 

Picture 34:  The Measurement of Rt31/41 
 

37. The result of A6 Height measurement using the reference vertical line from the 
perpendicular line from Cg to Z Plane will be as shown in Picture 35(A) while 
Picture 35(B) shows the result of A6 Height measurement using the vertical 
reference line from Z Plane to ANS. 
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                                (A)                                                                 (B) 

Picture 35:  The Measurement of A6 Height 
 

38. The result of Cann Occlusal Plane Measurement using the reference vertical line 
from the perpendicular line from Cg to Z Plane will be as shown in Picture 36(A) 
while Picture 36(B) shows the Cann Occlusal Plane Measurement using the 
vertical reference line from Z Plane to ANS. 

 

 
                                (A)                                                                 (B) 

Picture 36:  The Measurement of the Cann Occlusal Plane 
 

39. The result showing all 16 linear measurements for PA Analysis using the reference 
vertical line from the perpendicular line from Cg to Z Plane will be as shown in 
Picture 37(A) while Picture 37(B) shows 16 linear measurements using the vertical 
reference line from Z Plane to ANS.  
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                                (A)                                                                 (B) 

Picture 37:  Screens Showing all 16 Linear Measurements for PA Analysis 
40. If the user wants to draw the vertical line on the photograph, the user presses button 

 as shown in Picture 38(A) and then the user can define the vertical line by 
locating the landmark as shown in Picture 38(B). 

 
                                (A)                                                                 (B) 

Picture 38:  Drawing a Vertical Line on the Photographic Image 
41. If the user wants to draw the horizontal line on the photograph, the user presses 

button  as shown in Picture 39(A) and then the user can define the 
horizontal line by locating the landmark as shown in Picture 39(B). 

 
                                (A)                                                                 (B) 

Picture 39:  Drawing a Horizontal line on the Photographic Image 
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3D Skull Simulation Using Projection Images from Frontal and Lateral 
Cephalograms 

 
1. When the user of CephPA module wants to start the transformation of the 3D skull 

model to be in line with the data from the lateral and frontal radiographic image 
from the corresponding patient, the user can choose the 3D View Tab to start the 
3D skull simulation as shown in Picture 1. 

 

 
Picture 1:  Starting the 3D View Module for 3D Skull Model Transformation 

 
2. The user can upload a 3-D skull model in STL format by pressing the Open Skull 

STL button   with the result from the first uploading 
of the STL file as shown in Picture 2(A) and the dialog for uploading will be as 
shown in Picture 2(B).  After selecting the STL file to be used in this module as 
shown in Picture 2(C), the result will be as shown in Picture 2(D). 
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                                (A)                                                                 (B) 

 
                                (C)                                                                 (D) 

Picture 2: Uploading the 3D Skull Model and                                           
3D Second Object in STL into the Ceph3D Section 

3. The user could readjust the view of the 3D uploaded object in six directions, top-
bottom, left-right, and front-back by pressing the following buttons as explained 
below    

 
                                (A)                                                                 (B) 

Picture 3a: Top and Bottom View Readjustment  

a. The user presses the top button  to show the top view of the object as 

shown in Picture 3a(A) and presses the bottom button  to show the bottom 
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view of the object as shown in Picture 3a(B). 

 
                                (A)                                                                 (B) 

Picture 3b: Top and Bottom View Readjustment  
b. The user presses the front button   to show the front view of the object as 

shown in Picture 3b(A) and presses the  back button  to show the back view 
of the object as shown in Picture 3b(B). 

 
                                (A)                                                                 (B) 

Picture 3c: Top and Bottom View Readjustment  
c. The user presses the left button  to show the left view of the object as shown 

in Picture 3c(A) and presses the  right button  to show the right view of the 
object as shown in Picture 3c(B). 

4. If the results from the view readjustment buttons do not satisfy the user, the user 
could rotate the skull according to the axis of rotation including x-axis y-axis, and 
z-axis by clicking the Rotation radiobutton  in the Object Transformation 
box and moving the cursor of the x-axis trackbar , 
the cursor of the y-axis trackbar , and the cursor of 
the z-axis trackbar    on the skull at the original 
position as shown in Picture 4(A), and the result of moving the cursor of the x-axis 
trackbar will be shown as in Picture 4(B) while the result of moving the cursor of 
the y-axis trackbar will be shown as in Picture 4(C) and the result of moving the 
cursor of the z-axis trackbar will be as shown in Picture 4(D).  
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                                (A)                                                                 (B) 

 
                                (C)                                                                 (D) 

Picture 4: 3D Skull Rotation According to the Axes of Rotation 
5. The user can change the magnification of the 3D image by clicking the Zoom 

radiobutton  of the Object Transformation Groupbox on the original 
image as shown in Pictures 5(A) and 5(D), and then clicking the mouse on the 
screen and moving the mouse from left to right to magnify the 3D image as shown 
in Picture 5(B) or by moving the mouse from right to left to minimize the 3D the 
image as shown in Picture 5(E).  After the magnification changing process, the user 
clicks the front button   to show the magnified 3D image as shown in 5(C) and 
the minimized 3D image as shown in Picture 5(F). 

 
                                (A)                                                                 (D) 
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                                (B)                                                                 (E) 

 
                                (C)                                                                 (F) 

Picture 5: The Magnified and Minimized 3D Image Using the Mouse 
6. The user can change the 3D object view by dragging the mouse and clicking the 

Pan radiobutton  within the Object Transformation Groupbox on the 
original image as shown in Picture 6(A) and the result from panning the 2D image 
by mouse movement will be as shown in Picture 6(B).   

 
                                (A)                                                                 (B) 

Picture 6: Changing the 3D View by Panning the Mouse 
7. When the user wants to transform the original 3D skull image according to 

landmarks and trace lines on the radiographic image set, the user presses the 

Locate Landmark button   to open the text file of the list landmark 
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shared by lateral cephalometric analysis and PA analysis to be used in the form of 
an STL image.  The result after pressing the Locate Landmark button 

 can be seen in Picture 7.  

 
Picture 7: Landmark Uploading for 3D Skull Image Transformation 

8. After uploading the landmarks shared by lateral cephalometric analysis and PA 
cephalometric analysis, the program will start the mapping process to map the 
landmarks into 3D STL image, with the condition that the lateral and PA 
radiographic images must be opened and uploaded or the system would show an 
error message as shown in Picture 8(A) for the case of the unfinished PA analysis. 
After pressing the Yes button , the PA analysis will be started  while the 
result of pressing the No button   and pressing the Cancel button   
will close the MessageBox without making any change.  When the user has 
finished the lateral analysis but has not yet started the PA analysis, the result after 
pressing the Locate Landmark button  while not doing PA analysis, 
would send the warning message as shown in Picture 8(B) and the result after 
pressing the Yes button will be the result shown in Picture 8(C).  When the user 
has finished the Ceph PA Analysis but has not yet opened the Lateral 
Cephalometric Analysis and presses the Locate Landmark button  , the 
program would send the warning message telling the user to open the lateral 
cephalometric analysis directory as shown in Picture 8(D) and the result after 
pressing the Yes button  in the message box will be as shown in Picture 
8(E).   
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(A) 

 
                                (B)                                                                 (C) 

 
                                (D)                                                                 (E) 

Picture 8: Error in Uploading a Landmark File for                                        
Starting the Transformation of the 3D Skull 

   
9. Generally, the radiographic images applied in 3D landmark mapping on the 3D 

skull image in the STL process are of the local contrasted type.  Nevertheless, the 
user can display the original cephalograms by pressing the Original X-ray button 

 with the result as shown in Picture 9(A).  If the user wants to see the 
local contrasted cephalograms, the user can do this by pressing the Contrast X-ray 



150 

button  with the result as shown in Picture 9(B).    When the user wants 
to suppress the translucent property of the 3D skull, the user can click to remove 
and sign out of the  Translucent Checkbox   with the result as shown in 
Picture 9(C) for showing the original  cephalograms and Picture 9(D) for showing 
the cephalogram passing through the local contrast enhancement process. 

 

 
                                (A)                                                                 (B) 

 
                                (C)                                                                 (D) 

Picture 9: Choosing the Type of Cephalograms and Suppressing Translucence 
  

10. The user can move the lateral cephalogram by moving the cursor of the upper 
trackbar    after the Load Landmark button    
with the result before moving the trackbar as shown in Picture 10(A) and the result 
after moving the upper trackbar  will be as shown in 
Picture 10(B).  On the other hand, the user can move the frontal cephalogram by 
moving the cursor of the lower trackbar  before the 
Original X-ray   with the result before moving the trackbar as shown in 
Picture 10(C) and the result after moving the upper trackbar as shown in Picture 
10(D).  
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                                (A)                                                                 (B) 

 
                                (C)                                                                 (D) 

Picture 10: Moving Lateral and Frontal Cephalograms 
11. The user can start the simulation of the 3D skull transformation according to the 

trace lines on both lateral and frontal radiographic images by pressing the 
Simulation 3D Skull from Lateral & PA Views button  
moving the Progress trackbar  to show the transformation 
of the 3D skull step-by-step as shown in Picture 11(A) and the result after finishing 
the transformation of the 3D skull will be as shown in Picture 11(B). 

 
                                (A)                                                                 (B) 



152 

 
                                (C)                                                                 (D) 

Picture 11: 3D Skull Transformation According to the Trace Lines on                       
Lateral and Frontal Cephalograms 

The user can click the Loop checkbox  to repeat the transformation process 
before pressing the Simulation 3D Skull from Lateral & PA Views button 

 as shown in Picture 11(C) with the result of repeated 
transformation as shown in Picture 11(D) which shows the Progress trackbar 
moving forward and backward along with the step transformation of the 3D skull 
in a circular manner 

 
                                (A)                                                                 (B) 

 
                                (C)                                                                 (D) 

Picture 12: Saving and Displaying the Transformed 3D Skull 
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12. The user could save the transformed 3D skull by clicking the Transformation 2nd 
Object tab relating to the change of the second object (the first object is the 
original 3D skull) before pressing the Save TPS Skull button   as shown 
in Picture 12(A).  After pressing the Save TPS Skull button , the 
program will show the message “Done” after finishing the saving process as shown 
in Picture 12(B). After uploading the 3D skull in STL files by pressing the Open 
STL Skull button   as shown in Picture 12(C), the result will 
be as shown in Picture 12(D). 

 
                                (A)                                                                 (B) 

Picture 13: The Changes in 3D Object 
13. If the user wants to make a change on the 3D object display along with the 

cephalograms and corresponding trace lines and landmarks, the user can click the 
 button as shown in Picture 13(A) and then select the View 3D Objects tab with 

the result after clicking the tab while the checkboxes in the View 3D Objects tab 
display the choices listed below. 
a. Template Skull to show the original 3D skull. 
b. Warping Skull to show the transformed 2D skull not activated until the user 

has started the 3D skull Simulation.  
c. STL Obj 2 to display the second object which will only upload by pressing the 

Open STL Skull button   to display the transformed 3D image. 
d. PA Slide to move the PA cephalogram. 
e. Lateral Slide to move the Lateral cephalogram. 
f. PA/LA Landmarks to show the Landmarks and trace lines on lateral and 

frontal cephalograms. 
14. The user can hide the 3D Skull template by clicking the Template Skull Checkbox 

 as shown in Picture 14(A) and the result will be as shown in Picture 
14(B). 

15. The user can hide the frontal cephalogram by clicking the PA Slide checkbox 
 as shown in Picture 15(A) and the result will be as shown in Picture 

15(B). 
16. The user can hide the frontal cephalogram by clicking the Lateral Slide checkbox 

 as shown in Picture 16(A) and the result will be as shown in Picture 
16(B). 
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                                (A)                                                                 (B) 

Picture 14: Hiding the 3D Skull Template  

 
                                (A)                                                                 (B) 

Picture 15: Hiding the Frontal Cephalogram 

 
                                (A)                                                                 (B) 

Picture 16: Hiding the Frontal Cephalogram  
17. The user can hide the trace lines and landmarks on the frontal and lateral 

cephalograms by clicking the PA/LA Landmarks checkbox  as 
shown in Picture 17(A) and the result will be as shown in Picture 17(B). 

18. The user can show the second 3D object by pressing the Open Skull STL button 
 first.  After that, user chooses the View 3D Object Tab to 

manipulate the appearance of the 3D object as shown in Picture 18(A).  The user 
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can display the second 3D object by clicking at the STL Obj2 checkbox  
with the result as shown in Picture 18(B). 

 
                                (A)                                                                 (B) 
Picture 17: Hiding Trace Lines & Landmarks on the Frontal and Lateral Cephalogram 

 
                                (A)                                                                 (B) 

Picture 18: Displaying the Second 3D Object  

 
                                (A)                                                                 (B) 

Picture 19: Displaying the Transformed 3D Skull 
19. The user can hide the transformed 3D object by clicking the Warping Skull 

checkbox  as shown in Picture 19(A) with the Warping Skull 
checkbox    and will be activated only after pressing the Simulation 
3D Skull from Lateral & PA Views button  and the result 



156 

after clicking the Warping Skull checkbox  will be as shown in 
Picture 19(B). 

 
                                (A)                                                                 (B) 

Picture 20: Hiding the Second 3D Object 
20. The user can hide the second 3D object by clicking the STL Obj2 checkbox 

 as shown in Picture 20(A) with the result as shown in Picture 20(B). 

 
                                (A)                                                                 (B) 

Picture 21: Preparation Stage for The Transformation on the Second Object 
21. The user can go back to the Transformation of the Second Object Tab while the 

program still shows the View 3D Objects Tab by clicking the   button as shown 
in Picture 21(A) with the result before preparing the transformation on the second 
object in STL shown in Picture 21(B). 

22. The user can only translate and rotate the second 3D object shown in the original 
position in Picture 22(A) by selecting the Transformation 2nd Obj Tab.  The 
translation along the X, Y, and Z axes can be executed by clicking the Translation 
radiobutton  and then moving the cursor of the x-axis trackbar 

, the cursor of the y-axis trackbar   and 
the cursor of the z-axis trackbar  , respectively.   
The result from moving the x-axis trackbar will be as shown in Picture 22(B), the 
result from moving the y-axis trackbar will be as shown in Picture 22(C) and the 
result from moving the z-axis trackbar will be as shown in Picture 22(D).  
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                                (A)                                                                 (B) 

 
                                (A)                                                                 (B) 

Picture 22: Rotation of the Second Object along the Axes 
 

23. The rotation along the X, Y, and Z axes can be executed by clicking the Rotation 
radiobutton  and then moving the cursor of the x-axis trackbar  

, the cursor of the y-axis trackbar  and 
the cursor of the z-axis trackbar , respectively. Picture 23(A) 
shows the 3D object in the original position while the result from moving the x-
axis trackbar will be as shown in Picture 23(B), the result from moving the y-axis 
trackbar will be as shown in Picture 23(C) and the result from moving the z-axis 
trackbar will be as shown in Picture 23(D), respectively. 

 
                                (A)                                                                 (B) 
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                                (C)                                                                 (D) 

Picture 23: Rotation of the Second 3D Object According to the Axes of Rotation 
 
24. After rotating and translating the second 3D object and achieving satisfying results, 

the user can save the result by pressing the Save 2nd Object button   with the 
result as shown in Picture 24(A) while the program will send the message after 
saving the 3D image as an STL file as shown in Picture 24(B). 

 

 
                                (A)                                                                 (B) 

Picture 24: Saving the Second 3D Object after Rotating and Translating 
  

25. When using the Laptop Touch PAD instead of the mouse to rotate the original 3D 
image as shown in Picture 25(A), the user should hold the left button on the area 
with letter “L” before moving the right index on the touch PAD from the upper left 
corner to the lower right corner as shown in Picture 25(B) with the result as shown 
in Picture 25(C).  The result of moving the finger on the touch PAD from the upper 
right corner to the lower left corner as shown in Picture 25(D) will be as shown in 
Picture 25(E).  The result of moving the finger on the touch PAD from the upper 
left corner to the lower right corner as shown in Picture 25(F) will be as shown in 
Picture 25(G) and the result of moving the finger on the touch PAD from the lower 
left corner to the upper right corner as shown in Picture 25(H) will be as shown in 
Picture 25(I). 
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                   (A)                                          (B)                                          (C) 

 
                                             (D)                                          (E)                                                   

 
                                              (F)                                          (G)       

 
                                            (H)                                            (I) 

Picture 25: Moving the Touch PAD for Rotating 3D Objects                               
without Using the Mouse 
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Dental Model Analysis 
 
1. When the user wants to start the dental model analysis, the user presses button    

as shown in Picture 1(A) with the initial result as shown in Picture 1(B). 

 
(A) 

 
(B) 

Picture 1: Starting Dental Model Analysis 
2. Within the CCeepphhSSmmiilleeVV22 application, the user can open the dental model image by 

dragging the mouse to the File menu and select the File|Open Dental Model or 
press button   with the alternative Ctrl+O short key for those without a mouse 
as shown in Picture 2(A) with the open image dialog as shown in Picture 2(B).  
After choosing a photograph of a dental model as shown in Picture 2(C), the dental 
model will appear in the Model Analysis module as shown in Picture 2(D).  
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                                (A)                                                                 (B) 

 
                                (C)                                                                 (D) 

Picture 2: Opening Dental Model Pictures, Step-by-Step 
3. If the user has opened an unwanted dental model image, the user can eliminate the 

image by clicking the File|Clear Dental Model menu or pressing the button  
with the alternative Ctrl+Q short key for those without a mouse as  shown in 
Picture 3(A) to clear the dental model image as shown in Picture 3(B). 

 
                                (A)                                                                 (B) 

Picture 3: Clearing Dental Model Image 
4. To ensure that the normalized distance will occur after opening the image file, the 

distance of the dental model photograph should be compared to the picture 
displayed on the monitor. The distance has to be measured correctly and 
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accordingly by the user using the mouse to measure the scale of the ruler. The first 
point is shown in Picture 4(A) and the ending point, to normalize the dental model 
photograph distance is shown in Picture 4(B).  After defining the relative distance 

according to the scale in millimeters and pressing button   as shown in Picture 
4(C), the dental model analysis module would reach the Arch Perimeter 
Measurements step as shown in Picture 4(D). 

 
                                (A)                                                                 (B) 

 
                                (C)                                                                 (D) 

Picture 4: Defining the Relative Distance 
 

5. After defining Relative Distance, the user has to perform the measurements of the 
Arch Perimeters including Posterior Arch Width, Anterior Arch Width and Dental 
Arch Depth in both maxilla and mandible.  The user starts from the Maxillary 
Posterior Arch Width, the distance between the first left and the first right 
maxillary molar, measured at the crossing point between  the transverse fissure and 
the buccal fissure of the first right maxillary molar (Tooth #16) as the first point 
shown in Picture 5(A).  The second point for the Maxillary Posterior Arch Width is 
at the crossing point between the transverse fissure and the buccal fissure of the 
first left maxillary molar (Tooth #26) with the result as shown in Picture 5(B). 
During the measurement, the program would show the guide to define the position 
to measure the Maxillary Posterior Arch Width along with the line drawn to 
indicate the Maxillary Posterior Arch Width distance. 
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                                (A)                                                                 (B) 

Picture 5: Clearing Dental Model Image 
6. After measuring the Maxillary Posterior Arch Width, the next dental arch perimeter 

to be measured is the Maxillary Anterior Arch Width, the distance between the first 
left and the first right maxillary of the first premolar measured at the crossing point 
between the transverse fissure and the buccal fissure of the first right maxillary 
premolar (Tooth #14) as the first point as shown in Picture 6(A).  The second point 
for the Maxillary Anterior Arch Width is at the crossing point between the 
transverse fissure and the buccal fissure of the first left maxillary premolar (Tooth 
#24) with the result as shown in Picture 6(B). During the measurement, the 
program would show the guide to define the position to measure the Maxillary 
Anterior Arch Width along with the line drawn to indicate the Maxillary Anterior 
Arch Width distance. 

 
                                (A)                                                                 (B) 

Picture 6: Measurement of the Maxillary Anterior Arch Width 
 
7. After measuring the Maxillary Anterior Arch Width, the next dental arch perimeter 

to be measured is the Maxilla Dental Arch Depth, the distance measured from the 
contact point between the right maxillary incisor (Tooth #11) and the left maxillary 
incisor (Tooth #21) to be perpendicular to the Maxillary Anterior Arch Width  
distance as shown in Picture 7. 



164 

 
Picture 7: Measurement of the Maxillary Dental Arch Depth 

8. After defining the Maxilla Dental Arch Depth, the next dental arch perimeters to be 
measured is the Mandibular Posterior Arch Width, the Mandibular Anterior Arch 
Width and the Mandibular Dental Arch Depth. The Mandibular Posterior Arch 
Width, the distance between the first left and the first right mandibular molar, is 
measured at the tip of mediobuccal cusp of the first right mandibular molar (Tooth 
#46) as shown in Picture 8(A) to the tip of the mediobuccal cusp of the first left 
mandibular molar (Tooth #36) as shown in Picture 8(B). 

 
                                (A)                                                                 (B) 

Picture 8: Measurement of the Mandibular Posterior Arch Width 
During the measurement, the program will show the guide to define the position to 
measure the Mandibular Posterior Arch Width along with the line drawn to indicate 
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the Mandibular Posterior Arch Width distance 
9. After measuring the Mandibular Posterior Arch Width, the next dental arch 

perimeter to be measured is the Mandibular Anterior Arch Width, measured at the 
contact point between the first right mandibular premolar (Tooth #44) and the 
second right mandibular premolar (Tooth #45) as shown in Picture 9(A) to the 
contact point between the first left mandibular premolar (Tooth #34) and the 
second left mandibular premolar (Tooth #35) as shown in Picture 9(B).  During the 
measurement, the program will show the guide to define the position to measure 
the Mandibular Anterior Arch Width along with the line drawn to indicate the 
Mandibular Anterior Arch Width distance. 

 

 
                                (A)                                                                 (B) 

Picture 9: Measurement of the Mandibular Anterior Arch Width 
 

10. After measuring the Mandibular Anterior Arch Width, the next dental arch 
perimeter to be measured is the Mandibular Dental Arch Depth, the distance 
measured from the contact point between the right mandibular incisor (Tooth #41) 
and the left maxillary incisor (Tooth #31) to be perpendicular to the Mandibular 
Anterior Arch Width distance with the perpendicular Guideline.  This is followed 
by the warning message, “Dental Arch Parameter Measurements Done! Do you 
Want to go to Dental Space Analysis Section?” to ask whether the user will head to 
the measurement of the individual teeth or go back to correct Dental Arch 
Measurements as shown in Picture 10(A).  If the user presses the Yes button 

, the program will start the measurements of the individual teeth by 
showing the warning message, “Arch Perimeter Measurements Done! Click Dental 
Measurement Button to Start Individual Teeth Measurements!” as shown in Picture 
10(B).  If the user presses the No button  , the program will go back to 
correct the Dental Arch Measurement by sending the warning message, “Click 
Erase by 1 Button or Erase All to Correct Arch Perimeter Measurements!” to erase 
points one-by-one to correct the arch widths and arch depths in Dental Arch 
Perimeters as shown in Picture 10(C). 
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(A) 
 

 
                                (B)                                                                 (C) 

 
Picture 10: Measurement of the Mandibular Dental Arch Depth 

 
11. If the user presses the No button   and then presses the Erase by One 

button   after measuring the Dental Arch Depth as shown in Picture 11(A), the 
result will be as shown in Picture 11(B).   If the user presses the No button 

  and then presses the Erase All button  as shown in Picture 11(C), the 
result will be as shown in Picture 11(D). 
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                                (A)                                                                 (B) 
 

 
                                (C)                                                                 (D) 

 
Picture 11: Erasing Points Dental Arch Measurements One-by-One 

 
12. After finishing the measurements of the Arch Perimeters and pressing the Yes 

button , the result will be as shown in Picture 12(A).  The user starts 
measuring the width of each individual tooth from the second upper right molar 
(Tooth #17) or other appropriate upper right teeth until it reaches the second upper 
left molar (Tooth #27) or other appropriate upper left teeth.  The first point for 
measuring Tooth #17 will be as shown in Picture 12(B) with the result of 
measuring Tooth #17 as shown in Picture 12(C) and the result of complete upper 
teeth measurements will be as shown in Picture 12(D). 
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                                (A)                                                                 (B) 
 

 
                                (C)                                                                 (D) 

 
Picture 12: Measurements of the Individual Maxillary Teeth, Step-by-Step 

  
13. When the user makes a mistake on the measurement of the upper teeth, the user can 

correct the error by pressing either the Erase by 1 button  as shown in Picture 
13(A) and the result after pressing the button will be as shown in Picture 13(B). 

Alternately, the user can press the Erase All button  as shown in Picture 13(C) 
and the result after pressing the button is the screen will return to the Dental Arch 
Parameter stage as shown in Picture 13(D).   
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                                (A)                                                                 (B) 

 

 
                                (C)                                                                 (D) 

 
Picture 13: Correction of the Measurements of the Individual Maxillary Teeth,           

Step-by-Step 
 

14. After finishing the maxilla teeth measurements, the user can start drawing the 

maxillary dental curve by pressing the Done Upper button  to display the 
maxillary dental curve in red, green and gold for each section of the curve as the 
indicator for the actual maxillary dental space as shown in Picture 14(A).  After, 
the user can start the measurement of the individual lower teeth from the second 
lower right molar (Tooth #47) or other appropriate lower right teeth until the 
second lower left molar (Tooth #37) or other appropriate lower left teeth with the 
result of measuring Tooth #47 shown as in Picture 14(B) and the result of complete 
lower teeth measurements shown as in Picture 14(C).  The drawing of the 

mandibular dental curve can be done by pressing the Done Lower button   to 
display the mandibular dental curve in red, green and gold for each section of the 
curve as the indicator for the actual mandibular dental space as shown in Picture 
14(D).  
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                                (A)                                                                 (B) 

 

 
                                (C)                                                                 (D) 

Picture 14: Measurements of the Individual Mandibular Teeth, Step-by-Step 
 

15. If the user wants to skip the measurement of extracted or unwanted teeth, this can 
be done by clicking the middle mouse button with the result on the display of 
maxillary teeth widths before clicking the middle mouse button as shown in Picture 
15(A) and the result after skipping by clicking the middle mouse button as shown 
in Picture 15(B), the skipped section will appear in grey instead of in Fuchsia 
indicating the measured maxillary teeth section while the highlight has moved to 
the next maxillary tooth to be measured.  The case of the mandibular teeth before 
skipping will be as shown in Picture 15(C) while the result on the display of 
mandibular teeth widths after clicking the middle mouse button will be as shown in 
Picture 15(D) showing the skipped section in grey instead of in Fuchsia indicating 
the measured mandibular teeth section while the highlight has moved to the next 
mandibular tooth to be measured.   
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                                (A)                                                                 (B) 

 

 
                                (C)                                                                 (D) 

Picture 15: Skipping Individual Teeth Measurements 
 

16. When few maxillary/mandibular teeth appear in the dental model set to be 
measured or in the case of drawing dental curves without individual teeth 
measurements, the user can click the middle mouse button until the program shows 
the warning message to define the positions of the six points to set the border of the 
Right Buffer Zone, Sum of Incisors and Left Buffer Zone as described below: 
a. The contact point between the 1st right molar (Tooth #16, #46) and the 2nd 

right premolar (Tooth #15, #45).  
b. The contact point between the right canine (Tooth #13, #43) and the 2nd right 

incisor (Tooth #12, #42). 
c. The contact point between the left canine (Tooth #23, #33) and the 2nd left 

incisor (Tooth #22, #32). 
d. The contact point between the 1st left molar (Tooth #26, #36) and the 2nd left 

premolar (Tooth #25, #35). 
e. The end of the second right molar (Tooth #17, #47).  
f. The end of the second left molar (Tooth #27, #37).  
The starting point for drawing the maxillary dental curve without measuring the 
individual maxillary teeth will be as shown in Picture 16(A) while the starting 
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point for drawing the mandibular dental curve without measuring the individual 
mandibular teeth will be as shown in Picture 16(B). 

(A) 

(B)  
Picture 16: Drawing Initial Dental Curves without Measuring the Individual Teeth 

(A) Drawing the Maxillary Dental Curve without Measuring Maxillary Teeth 
and the Message Box 

(B) Drawing the Mandibular Dental Curve without Measuring Mandibular 
Teeth and the Message Box 

 

17. After pressing the OK button  as shown in Picture 16(A), the program 
will start drawing the maxillary dental curve without measuring the maxillary teeth 
by defining the six maxillary points including:   
a. The contact point between the 1st upper right molar and the 2nd upper right 

premolar as shown in Picture 17(A). 
b. The contact point between the upper right canine and the 2nd upper right incisor 

as shown in Picture 17(B). 
c. The contact point between the upper left canine and the 2nd upper left incisor as 

shown in Picture 17(C).  
d. The contact point between the 1st upper left molar and the 2nd upper left 

premolar as shown in Picture 17(D). 
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e. The end of the second upper right molar as shown in Picture 17(E). 
f. The end of the second upper left molar with the warning message as shown in 

Picture 17(F). 
After defining the six maxillary points, the program would show the message to draw 
the maxillary dental curve using data from the Dental Arch Perimeter as shown in 
Picture 17(G) with the resulting curve as shown in Picture 17(H).  
 

 
                                (A)                                                                 (B) 

 

 
                                (C)                                                                 (D) 
 

 
                                (E)                                                                 (F) 
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                                (G)                                                                 (H) 

Picture 17: Drawing the Maxillary Dental Curve without                                  
Measuring the Maxillary Teeth, Step-by-Step 

 

18. After pressing the OK button   as shown in Picture 16(B), the program 
will start drawing the mandibular dental curve without measuring the mandibular 
teeth by defining the six mandibular points including: 
a. The contact point between the 1st lower right molar and the 2nd lower right 

premolar as shown in Picture 18(A). 
b. The contact point between the lower right canine and the 2nd lower right incisor 

as shown in Picture 18(B). 
c. The contact point between the lower left canine and the 2nd left lower incisor as 

shown in Picture 18(C). 
d. The contact point between the 1st lower left molar and the 2nd lower left 

premolar as shown in Picture 18(D). 
e. The end of the second lower right molar as shown in Picture 18(E). 
f. The end of the second lower left molar with the warning message as shown in 

Picture 18(F). 
After defining the six mandibular points, the program would show the message to 
draw the mandibular dental curve using the data from the Dental Arch Perimeter as 
shown in Picture 18(G) with the resulting curve as shown in Picture 18(H).  

 
                                (A)                                                                 (B) 
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                                (C)                                                                 (D) 

 
                                (E)                                                                 (F) 

 
                                (G)                                                                 (H) 

Picture 18: Dental Arch Perimeter Comparisons 
 

19. The dental model analysis results after individual teeth measurements and drawing 
dental curves consist of the following analyses: Arch Perimeter, Space Analysis, 
and Bolton Analysis, described below. 
a. Arch Perimeter The Arch Perimeter Analysis consists of the comparison 

between the ideal values of the Intermolar Width, Intermolar Width, and Dental 
Arch Depth (Max. Ideal, Mand. Ideal) vs. the actual values of  the Intermolar 
Width, Intermolar Width, and Dental Arch Depth (Max. Actual, Mand. Actual) 
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with the actual values changing color according to represent the differences 
between the ideal values vs. the actual values in comparison with the standard 
deviations as shown in Picture 19 with the following conditions: 
i. Green values for the difference between the ideal and actual values not more 

than 1 standard deviation.  
ii. Black values for the difference between the ideal and actual values more 

than 1 standard deviation but not more than 2 standard deviations.  
iii. Fuchsia values for the difference between the ideal and actual values more 

than 2 standard deviations.  
 

 
Picture 19: Dental Arch Perimeter Comparisons 

 
b. Space Analysis consists of the sectional comparisons between the ideal values 

(Max. Ideal, Mand. Idea) vs. actual values (Max. Actual, Mand. Actual) of 
maxilla and mandible including Right Buffer Zone (dental curve length vs. 
tooth width sum of  #13, #14, and #15 for maxilla and dental curve length vs. 
tooth width sum of  #43, #44, and #45 for mandible), Left Buffer Zone (dental 
curve length vs. tooth width sum of  #23, #24, and #25 for maxilla and dental 
curve length vs. tooth width sum of  #33, #34, and #35 for mandible)  and Sum 
of Incisors (dental curve length vs. tooth width sum of  #22, #21, #11, and #12 
for maxilla and  dental curve length vs. tooth width sum of  #32, #31, #41, and 
#42 for mandible) as shown in Picture 20 with the following conditions:  

 
Picture 20: Dental Space Analysis Results Applied for Orthodontic Treatment 

 
i. Positive Difference between the Dental Curve at the Right Buffer Zone vs. 

the Sum of the Teeth Widths at the Right Buffer Zone will show the result in 
Green.  

ii. Negative Difference between the Dental Curve at the Right Buffer Zone vs. 
the Sum of the Teeth Widths at the Right Buffer Zone will show the result in 
Red.  
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iii. Positive Difference between the Dental Curve at the Sum of Incisors vs. the 
Sum of the Teeth Widths at the Sum of Incisors will show the result in 
Green. 

iv. Negative Difference between the Dental Curve at the Sum of Incisors vs. 
Sum of the Teeth Widths at the Sum of Incisors will show the result in Red. 

v. Positive Difference between the Dental Curve at the Left Buffer Zone vs. the 
Sum of the Teeth Widths at the Left Buffer Zone will show the result in 
Green.  

vi. Negative Difference between the Dental Curve at the Left Buffer Zone vs. 
the Sum of the Teeth Widths at the Left Buffer Zone will show the result in 
Red. 

c. Bolton Analysis is the ratio analysis between the sum of mandibular teeth and 
the sum of maxillary teeth with the colors changing according to the difference 
between the actual values vs. the ideal values similar to the case of the Arch 
Perimeters in the follow ratio as shown in Picture 21 with DMx(mm) and 
DMD(mm) showing the green value when the ideal space is larger than the 
actual width and showing the red value when the ideal space is smaller than the 
actual width, requiring dental filing or dental extraction to keep the actual 
values in line with the ideal space value. 

 

 
Picture 21: Bolton Analysis Results 

 
i. All 12 or Ratio Overall 12 (U/L) is the ratio between the sum of 12 

mandibular teeth to remaining teeth and the sum of 12 maxillary teeth from 
the first right molar (tooth #16 for maxilla, tooth #46 for the mandible) to the 
first left molar (tooth #26 for maxilla, tooth #36 for the mandible) including 
the calculation of Imx(mm), the ideal total of 12 maxillary teeth widths in 
millimeters from the  Bolton Ratio for Thai people and the actual total 12 
mandibular teeth widths in millimeters,  IMd(mm) the ideal total of 12 
mandibular  teeth widths in millimeters from the  Bolton Ratio for Thai 
people and the actual total of 12 maxillary teeth widths in millimeters, 
Dmx(mm) the difference between the ideal and the actual total of 12 
maxillary teeth width in millimeters and DMd(mm) the difference between 
the ideal and the actual total of 12 mandibular teeth width in millimeters. 

ii. Ant. 6 or Ratio Anterior 6 (U/L) is the ratio between the sum of six anterior 
mandibular teeth and the sum of six anterior maxillary teeth from the first 
right canine (tooth #13 for maxilla and tooth #43 for the mandible) to the 
first left canine (tooth #23 for maxilla and tooth #33 for the mandible) 
including the calculation of Imx(mm), the ideal total six anterior maxillary 
teeth widths in millimeters from the Bolton Ratio for Thai people and the 
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actual six anterior mandibular teeth widths in millimeters,  IMd(mm), the 
ideal six anterior mandibular teeth widths in millimeters from the Bolton 
Ratio for Thai people and the actual six anterior maxillary teeth widths in 
millimeters, Dmx(mm), the difference between the ideal and the actual six 
anterior maxillary teeth width in millimeters and DMd(mm), the difference 
between the ideal and the actual six anterior mandibular teeth width in 
millimeters.  

iii. Post. 6 or Ratio Posterior 6 (U/L) is the ratio between the sum of six 
posterior mandibular teeth and the sum of six posterior maxillary teeth 
including tooth #16, #15, #14, #24, #25, and #26 for maxilla, and tooth #46, 
#45, #44, #34, #35, and #36 for the mandible including the calculation of 
Imx(mm), the ideal total six posterior maxillary teeth widths in millimeters 
from the Bolton Ratio for Thai people and the actual six posterior 
mandibular teeth widths in millimeters, IMd(mm), the ideal six posterior 
mandibular teeth widths in millimeters from the Bolton Ratio for Thai 
people and the actual six posterior maxillary teeth widths in millimeters, 
Dmx(mm), the difference between the ideal and the actual six posterior 
maxillary teeth width in millimeters and DMd(mm), the difference between 
the ideal and the actual six posterior mandibular teeth width in millimeters. 

20. The standard values of Bolton Analysis and average dental widths can be changed 
according to patient sex with the default values set to the male case.  Therefore, the 
user can change the values to female by selecting the Sex|Female menu or pressing 

button  with the result as shown in Picture 22(A) with the results after changing 
the sex to Female as shown in Picture 22(B). The user can change the values back 

to male values by choosing the  Sex|Male menu or pressing the button  with the 
result as shown in Picture 22(C) with the results after changing the sex to Female 
as shown in Picture 22(D)  

 
                                (A)                                                                 (B) 
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                                (C)                                                                 (D) 

Picture 22: Changes on Standard Values according to Sex 
Changing the sex also changes the sum for the ideal teeth sizes, the difference 
between the sums for the ideal teeth sizes and the actual sum of teeth sizes. 

21. After measuring the individual teeth and drawing individual curves, the user can 

start the orthodontic simulation process by pressing the Teeth Plan button   as 
shown in Picture 23(A) with the result as shown in Picture 23(B).  

 

 
                                (A)                                                                 (B) 

Picture 23: Starting Orthodontic Simulation 
22. After that, the user could perform tooth segmentation one-by-one by defining the 

point around the individual tooth as shown in Picture 24 done in clockwise or 
counterclockwise direction.  
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                                (A)                                                                 (B) 

 
                                (C)                                                                 (D) 

Picture 24: Starting the Individual Teeth Segmentation 
The first point around the tooth will be as shown in Picture 24(A), the second point 
around the tooth will be as shown in Picture 24(B), the third point around the tooth 
will be as shown in Picture 24(C) and the forth point around the tooth will be as 
shown in Picture 24(D).  Nevertheless, the program will have the mechanics to 
rearrange the points around the tooth if it has been arranged as the number eight   
or the infinity sign    even though the program occasionally shows the result as 
either the number eight  ( )8  or the infinity sign ( )∞   especially the mandibular teeth. 

 
                                (A)                                                                 (B) 
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                                (C)                                                                 (D) 

 
                                (E)                                                                 (F) 

Picture 25: Erasing Segmented Tooth by One and Erasing All Segmented Teeth 
23. If the latest result of tooth segmentation is not fully satisfying to the user, the user 

could correct this error by erasing before performing segmentation on the same 

tooth again by pressing the Tooth Undo button   as shown in Picture 25(A) 
with the result after erasing the last tooth as shown in Picture 25(B).  When erasing 
the tooth by one does not give a satisfying result, the user can erase all teeth by 

pressing the Teeth Erase All button   as shown in Picture 25(C) with the 
warning message for the user to choose whether to go back to correct the 
measurements of mandibular teeth or going to resume the tooth segmentation as 
shown in Picture 25(D).  If the user has pressed the Yes button   , the 
program will bring back mandibular measurement before the Done Lower button 

 is pressed as shown in Picture 25(E).  If the user has pressed the No button 
, the program will bring back the beginning of the tooth segmentation 

process as shown in picture 25(F). 
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(A) 

 
(B) 

Picture 26: Selecting the Individual Tooth and Moving the Selected Tooth 
24. After finishing the tooth segmentation process along with the correction of the 

tooth segmentation, the next step is to define the final destination for each 
individual tooth by translation and/or rotation by selecting the tooth to be moved 
and rotating first.  The selected tooth will be shown in gold as shown in Picture 
26(A).  After selecting the tooth, the user can move the selected tooth to the 
position desired by the user as shown in Picture 26(B). 

25. When the user wants to rotate the tooth, the user has to select the tooth first as 

shown in Picture 27(A).  Press button   when the user wants to rotate the tooth 

counter clockwise with the result as shown in Picture 27(B).  Press button    
when the user wants to rotate the tooth clockwise with the result as shown in 
Picture 27(C).  
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(A) 

 
                                (B)                                                                 (C) 

 Picture 27: Selecting the Individual Tooth and Rotating the Selected Tooth 
26. When the results shown after moving the selected teeth are unsatisfying as shown 

in Picture 28(A), the user can reset the positions of the tooth back to the beginning 

by pressing the Teeth Reset button    with the results as shown in Picture 
28(B). 

 
                                (A)                                                                 (B) 

Picture 28: Resetting the Tooth Positions before Making New Movements 
27. The user can simulate orthodontic treatment movements by pressing the Teeth Sim 

button  after defining the destinations of all selected teeth as shown in Picture 
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29(A).  The user can increase the movement speed by pressing the Fast radiobutton  

  and then pressing the Teeth Sim button  to speed up the simulation 
movement as shown in Picture 29(B). The user can slow down the movement 
speed by pressing the Slow radiobutton    and then pressing the Teeth Sim 

button  as shown in Picture 29(C). The user can stop the simulation by pressing 
the Stop radiobutton  as shown in Picture 29(D).  The user can stop the 
repeated movement by pressing the Repeat checkbox   . 

 

 
                                (A)                                                                 (B) 

 

 
                                (C)                                                                 (D) 

 Picture 29: Orthodontic Movement Simulation including Translation and Rotation 
 

28. The user could press button     to hide the dental curve as shown in Picture 
30(A) with the result as shown in Picture 30(B). 
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                                (A)                                                                 (B) 

Picture 30: Hiding Dental Curves 
 

29. The user could press button    to show the hidden dental curves as shown in 
Picture 31(A) with the result as shown in Picture 31(B). 

 

 
                                (A)                                                                 (B) 

Picture 31: Showing the Hidden Dental Curves 
 
30. When the user wants to save the dental model analysis data, pressing the Save 

Analysis Data button  as shown in Picture 32(A) allows the dialog to appear 
indicating to save the model analysis data as a directory as shown in Picture 32(B).  
After the user has given the name of the directory to be saved as shown in Picture 
32(C), the result of saving the model analysis data will be data stored in the 
subdirectories as shown in Picture 32(D).   
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                                (A)                                                                 (B) 

 

  
                                (C)                                                                 (D) 

Picture 32: Saving Data from Dental Model Analysis  
 

31. The saved data for dental model analysis consists of the dental model analysis data 
kept in the Analysis subdirectory as shown in Picture 33(A), the coordinates of 
dental measurements, dental arch parameters, and dental curves kept in the 
Coordinates subdirectory as shown in Picture 33(B) and the data will be kept in the 
Image subdirectory when not performing orthodontic simulation as shown in 
Picture 33(C) and the data will be kept in the Image subdirectory when performing 
orthodontic simulation as shown in Picture 33(D) 
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                                (A)                                                                 (B) 
 

  
                                (C)                                                                 (D) 

Picture 33: Data inside Dental Cephalometric Analysis Subdirectories  
 

32. When the user want to access data from the dental model analysis, the user can 

press the Open Model Analysis Data button   as shown in Picture 34(A), and 
the dialog to choose the directory will appear as shown in Picture 34(B).  After 
selecting the directory containing three subdirectories (Analysis, Coordinates, and 
Images) as shown in Picture 34(C), the result will be as shown in Picture 34(D).   
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                                (A)                                                                 (B) 

  
                                (C)                                                                 (D) 

Picture 34: Data inside Dental Cephalometric Analysis Subdirectories  
 

33. When the user is running CCeepphhSSmmiilleeVV22 on the Laptop without using a mouse, the 
method to click on the Touch Pad to simulate the mouse button clicking event is as 
follows.  
a. Press the Left + Right touchpad at the same time on the Touch Pad at the L area 

to represent the left mouse button and at the R area to represent the right mouse 
button with the alternative to use two fingers to press on the area within an oval 
drawn in a solid red line as shown in Picture 35(A). 

b. For laptops with trackpoint systems such as Lenovo ThinkPad, the user can 
press the red Trackpoint button instead of pressing the middle mouse button as 
shown in Picture 35(B). 

c. The user can press the Ctrl+ Left short key to simulate the middle mouse button 
which refers to pressing the Ctrl button on the keyboard by the left hand and the 
L area of the touchpad by the right hand to substitute for the left mouse button. 

d. For the ASUS Laptop, the user can press Shift + Left short key to simulate the 
middle mouse button which refers to pressing the Shift button on the keyboard 
and the L area of the touchpad to substitute for the left mouse button. 
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(A) 

 
(B) 

 Picture 35: Example of Clicking the Middle Mouse Button                                
without Using the Actual Mouse 
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Cephalometric Analysis Results Displayed                                  
in Polygraphs and Other Types of Displays 

 
1. The user can run the program to facilitate the 79-point lateral analysis for the case 

of New Mahidol Analysis by pressing button  as shown in Picture 1(A) and the 
79-pointer lateral analysis results with 36 measurements will display the different 
colors of the polygraph derived from the ratio of the Standard Deviation (STD) and 
the difference between corresponding standard values and the actual results as 
shown in Picture 1(B).  For the case of 79-point lateral analysis with the Old 

Mahidol Analysis, the user can press button   as shown in Picture 1(C) and the 
79-pointer lateral analysis results for the case of Old Mahidol Analysis with 34 
measurements will display the different colors of the polygraph derived from the 
ratio of the Standard Deviation (STD) and the difference between corresponding 
standard values and the actual results as shown in Picture 1(D). 

 
                                (A)                                                                 (B) 

 
                                (C)                                                                 (D) 

Picture 1: Starting the 79-Point Lateral Analysis Module 
2. The user can print the analysis results from the 79-point lateral analysis module by 

pressing print button  as shown in Picture 2(A) with the print preview result as 
shown in Picture 2(B).  
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                                (A)                                                                 (B) 

Picture 2: Printing the Analysis Results from the 79-Point Lateral Analysis Module 
3. The user can show the list of linear and angular measurements for 79-point lateral 

cephalometric analysis by pressing on the polygraph to display the list as shown in 
Picture 3(A) for the case of the New Mahidol Analysis with 36 measurements and 
Picture 3(B) for the case of the Old Mahidol Analysis with 34 measurements. 

 
                                (A)                                                                 (B) 

Picture 3: Showing the List of Linear and Angular Measurement                           
for 79-Point Lateral Cephalometric Analysis 

 

4. The user can save the 79-point lateral analysis data by pressing button  as 
shown in Picture 4(A) with the dialog to save data as a text tile as shown in Picture 
4(B).  If the user has already saved the analysis file and tried to save the analysis 
data with same name for any circumstances as shown in Picture 4(C), the program 
will send the warning message shown in Picture 4(D).  Pressing the Yes button 

 will save the data over the existing text file while nothing happens when 
pressing the No button . 
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                                (A)                                                                 (B) 

 
                                (C)                                                                 (D) 

Picture 4: Saving Data from the 79-Point Lateral Analysis Module 
5. The user can run the program to facilitate the 42-point lateral analysis by pressing 

button  as shown in Picture 5(A) and the 42-pointer lateral analysis results will 
display the different colors of the polygraph derived from the ratio of the Standard 
Deviation (STD) and the difference between corresponding standard values and the 
actual results as shown in Picture 5(B).  

 
                                (A)                                                                 (B) 

Picture 5: Starting the 42-Point Lateral Analysis Module 
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6. The user can print the analysis results from the 42-point lateral analysis module by 
pressing the print button   as shown in Picture 6(A) with the print preview 
results as shown in Picture 6(B). 

 
                                (A)                                                                 (B) 

Picture 6: Printing the Analysis Results from the 42-Point Lateral Analysis Module 
7. The user can show the list of linear and angular measurements for 42-point lateral 

cephalometric analysis by pressing on the polygraph to display the list as shown in 
Picture 7. 

 
Picture 7: Showing the List of Linear and Angular Measurement                           

for 42-Point Lateral Cephalometric Analysis 
8. The user can save the 42-point lateral analysis data by pressing button as shown in 

Picture 8(A) with the dialog to save data as a text tile as shown in Picture 8(B).  If 
the user has already saved the analysis file and tried to save the analysis data with 
same name for any circumstances as shown in Picture 8(C), the program will send 
the warning message as shown in Picture 8(D). Pressing the Yes button  
will save the data over the existing text file while nothing happens when pressing 
the No button . 
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                                (A)                                                                 (B) 

 
                                (C)                                                                 (D) 

Picture 8: Saving Data from the 42-Point Lateral Analysis Module 
9. The user can run the program to facilitate the 57-point posterior anterior (PA) 

analysis by pressing button  as shown in Picture 9(A) and the 57-point PA 
analysis results will display the different colors of the polygraph comparing results 
according to the vertical referent vertical lines as shown in Picture 9(B). 

 
                                (A)                                                                 (B) 

Picture 9: Starting the 57-Point PA Analysis Module 
10. The user can save the 57-point posterior anterior analysis data by pressing button 
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 as shown in Picture 10(A) with the dialog to save data as a text tile as shown in 
Picture 10(B). If the user has already saved the analysis file and tried to save the 
analysis data with the same name for any circumstances as shown in Picture 10(C), 
the program will send the warning message as shown in Picture 10(D). Pressing the 
Yes button will save the data over the existing text file while nothing 
happens when pressing the No button . 

 
                                (A)                                                                 (B) 

 
                                (C)                                                                 (D) 

Picture 10: Saving Data from the 57-Point PA Analysis Module 
11. The user can print the analysis results from the 57-point posterior anterior analysis 

module by pressing the print button as shown in Picture 11(A) with the print 
preview result as shown in Picture 11(B). 

12. The user can run the program to facilitate the dental model analysis by pressing 
button  as shown in Picture 12(A) and the dental model analysis results will 
display the different colors of the polygraph derived from the ratio of the Standard 
Deviation (STD) and the difference between corresponding standard values and the 
actual results as shown in Picture12(B). 

13. The user can show the list of measurements for dental model analysis by pressing 
on the polygraph to display the list as shown in Picture 13. 
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                                (A)                                                                 (B) 

Picture 11: Printing the Analysis Results from the 57-Point PA Analysis Module 

 
                                (A)                                                                 (B) 

Picture 12: Starting the Dental Model Analysis Module 

 
Picture 13: Showing the List of Measurementd for Dental Model Analysis 

14. The user can save the dental model analysis data by pressing button   as shown 
in Picture 11(A) with the dialog to save data as a text tile as shown in Picture 
14(B).  If the user has already saved the analysis file and tried to save the analysis 
data with the same name for any circumstances as shown in Picture 14(C), the 
program will send the warning message as shown in Picture 14(D). Pressing the 
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Yes button  will save the data over the existing text file while nothing 
happens when pressing the No button . 

 
                                (A)                                                                 (B) 

 
                                (C)                                                                 (D) 

Picture 14:  Saving Data from the Dental Model Analysis Module 
12.  The user can print the analysis results from the dental analysis module by pressing 

the print button  as shown in Picture 12(A) with the print preview result as 
shown in Picture 15(B).  

 
                                (A)                                                                 (B) 

Picture 15: Printing the Analysis Results from the Dental Model Analysis Modul 
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Uploading Images by Applying Drag/Drop Mechanism 
 
1. To apply the Drag/Drop mechanism to upload the set of image data into 

CCeepphhSSmmiilleeVV22, the user presses the Drag/Drop Image button  as shown in 
Picture 1(A) and the result will be as shown in Picture 1(B)  

 

 
                                (A)                                                                 (B) 

Picture 1: Starting the Image Uploading through the Drag/Drop Process 
2. To After finding the targeted directory by pressing presses Open Folder button 

, the result before starting Drag/Drop process will be as shown in Picture 2(A) 
and the result after dragging and dropping the image in the appropriate places will 
be as shown in Picture 2(B). 

 
                                (A)                                                                 (B) 

Picture 2: Staring the Image Uploading by Drag/Drop Process 
3. The Drag/Drop module before uploading image will be as shown in Picture 3(A) 

while the result of the Drag/Drop process will be as shown in Picture 3(B).  After 
pressing button  to upload the images into other modules  the result after 
uploading the lateral radiographic image into the Lateral View channel along with 
the lateral facial image into the Profile Photo channel will be as shown in Picture 
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3(C) while the result after uploading the PA radiographic image into the PA View 
channel and frontal facial image into the Frontal Photo channel will be as shown in 
Pictures 3(D) and 3(E) and the result after uploading the dental model set with both 
maxilla and mandible models into the Dental Model Photo channel can be shown 
as in Picture 3(F). 

 
                                (A)                                                                 (B) 

 
                                (C)                                                                 (D) 

 
                                (E)                                                                 (F) 

Picture 3: Image Uploading in the Case of Dental Model Set Image                         
in the Dental Model Photo Channel  

4. When uploading a maxillary model into the Maxillary Photo channel and a 
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mandibular model into the Mandibular Photo channel as shown in Picture 4(A), 
the program will send the message not to upload any further as shown in Picture 
4(B).  The result after uploading the lateral radiographic and facial image will be 
shown as in Picture 4(C) while the result after uploading the PA radiographic and 
facial image will be shown as in Picture 4(D) and 4(E) and the result after 
uploading the separated dental model images will be a stitched image as shown in 
Picture 4(F). 

 
                                (A)                                                                 (B) 

 
                                (C)                                                                 (D) 

 
                                (E)                                                                 (F) 

Picture 4: Stitching Two Dental Model Images together while Uploading Images 
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5. When uploading the dental model set with both maxilla and mandible models into 
the Mandibular Photo as shown in Picture 5(A), the program would send the 
warning message not to upload any further as shown in Picture 5(B).  

 

 
                                (A)                                                                 (B) 

 

 
                                (C)                                                                 (D) 

 

 
                               (E)                                                                 (F) 

Picture 5: Image Uploading in the Case of Dental Model Set Image                          
in the Mandibular Photo Channel 
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The result after uploading the lateral X-ray image into the Lateral View channel 
along with the lateral facial image into the Profile Photo channel will be shown as 
in Picture 5(C) while the result after uploading the PA X-ray image into the PA 
View channel and the frontal facial image into the Frontal Photo channel will be 
shown as in Pictures 5(D) and 5(E).  The result after uploading the dental model set 
with both maxilla and mandible models into the Mandibular Photo channel can be 
shown as in Picture 5(F), applicable when loading the dental model set image into 
the Maxillary Photo channel 

6. When loading a dental model set into the Maxillary Photo Channel while loading a 
mandible image from the oral cavity into the Mandibular Photo Channel as shown 
in Picture 6(A), the program will send a message as shown in Picture 6(B).  When 
dropping a dental model set image in the Maxillary Photo channel, the warning 
message will be shown as in Picture 6(C) with the result as shown in Picture 
6(D).  When dropping a dental model set image in the Mandibular Photo channel, 
the warning message will be shown as in Picture 6(E) with the result as shown in 
Picture 6(F).   

 

 
                                (A)                                                                 (B) 
 

 
                                (C)                                                                 (D) 
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                                (E)                                                                 (F) 

Picture 6: Image Uploading in the Case of the Dental Model Set Image                      
in the Maxillary Photo Channel and the Mandible from the Oral Cavity                      

in the Mandibular Photo Channel 
 
7. When loading a dental model set into the Mandibular Photo Channel while loading 

a mandible photograph taken from the oral cavity into the Maxillary Photo Channel 
as shown in Picture 7(A), the program would send a warning message as shown in 
Picture 7(B).  When dropping the dental model set image in the Maxillary Photo 
channel, the warning message will be shown as in Picture 7(C) with the result as 
shown in Picture 7(D).  When dropping the dental model set image in the 
Mandibular Photo Channel, the warning message will be shown as in Picture 7(E) 
with the result as shown in Picture 7(F). 

 

 
                                (A)                                                                 (B) 
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                                (C)                                                                 (D) 

 
                                (E)                                                                 (F) 

Picture 7: Image Uploading in the Case of the Maxilla from the Oral Cavity                  
in the Maxilla Photo Channel and the Dental Model Set Image                             

in the Mandibular Photo Channel 
 

8. The result of uploading maxilla from the oral cavity will be shown as in Picture 
8(A), the maxillary model in Picture 8(B), the mandible from the oral cavity in 
Picture 8(C), or the mandibular model in Picture 8(D) and the system would not 
upload the image as shown in Picture 8(E).  

 
                                (A)                                                               (B) 
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                                (C)                                                                (D) 

 

 
(E) 

Picture 8: Results from Loading either the Maxillary Model or the Mandibular Model 
into the Dental Model Photo Channel instead of the Maxillary Photo Channel and the 

Mandibular Photo Channel 
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Appendix A. Remarks  
 

CCeepphhSSmmiilleeVV22 is an application program with the ability to simulate a patient’s 
facial structure after receiving orthodontic treatment by a dentist. The developers of 
CCeepphhssmmiilleeVV22  will not be liable or responsible if these changes are not as simulated by 
the program. Many other factors affect treatment outcome, i.e., patient’s age, body 
characteristics, weight gain, weight loss and pimples, changing the overall facial 
structure. 
 
CCeepphhssmmiilleeVV22 is used primarily to analyze data professionally gathered from patients, 
in a scientific manner. 
 
CCeepphhssmmiilleeVV22  was developed with the kind help of Mahidol University, which has 
gathered data on orthodontic patients. 
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Appendix B.  Inventors 
  

Software Developers and Manual Writers 
1. Dr. Chanjira  SinthanayothinNational Electronics and Computer Technology Center 

2. Mr. Wisarut Bholsithi National Electronics and Computer Technology Center 

                                    

Co-Inventors 
1. Assoc. Prof. Surachai Dechkunakorn The Department of Orthodontics,                 

Faculty of Dentistry, Mahidol University  

2. Assoc. Prof. Wanna Suchato  The Department of Orthodontics,                 
Faculty of Dentistry, Mahidol University  

3. Assoc. Prof. Niwat       Anuwongnukroh The Department of Orthodontics,                 
Faculty of Dentistry, Mahidol University  

4. Dr. Peerapong    Santiwong The Department of Orthodontics,              
Faculty of Dentistry, Mahidol University  
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Appendix C.  Frequently Asked Questions 
about CephSmile Version Two 

 
1. General Section 
Q: What is CCeepphhSSmmiilleeVV22  all about?                    
A: CCeepphhSSmmiilleeVV22 is a program for Radiographic Analysis to facilitate orthodontic 
analysis based on cephalograms created by drawing cephalometric trace lines on both 
soft and hard tissue sections and by defining the landmarks to perform orthodontic 
planning.  In addition, the program can produce orthodontic treatment simulations 
using the information from trace lines and landmarks on the cephalograms. Moreover, 
CCeepphhSSmmiilleeVV22 could transform a 3D skull model into a 3D skull with the structure 
resembling the cephalometric results taken from CT.  
 
Q: What are the equipment requirements for installing CCeepphhSSmmiilleeVV22? 
A: The equipment Requirements for installing CCeepphhSSmmiilleeVV22 are shown in this table. 
 

Equipment Requirements Minimum Requirements Recommended 
Requirements 

Processor  Intel ® PentiumTM IV 2 
GHz or Equivalent 

Intel ® Core IITM 3GHz 
or Equivalent 

Computer RAM 1 GB 2 GB or more 
Video RAM  256 M  512 M or more 
Monitor Resolution  1024 x 768 pixels 1280 x 1024 or more 
Hard Disk for Collecting 
Patient Data (HDD)  60 GB  120 GB 

 
Q: How do I install  CCeepphhSSmmiilleeVV22 with a hardlock key (a doggle)?                                           
A: Check if you have already installed the old version of the hardlock key reader 
program. If so, uninstall that old version of hardlock key reader program or use the 
uninstaller program that varies according to the type of operating systems (OS) 
whether it is 32-bit OS or 64-bit OS. After that, install the new version of the hardlock 
key reader program before installing CCeepphhSSmmiilleeVV22.  
 
Q: How can I use CCeepphhSSmmiilleeVV22 Internet Version after I have already installed? 
A: You need to apply to become a member so you can run CCeepphhSSmmiilleeVV22  Internet 
Version by going to the following URL: http://cephsmilev2.com/index.php  
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Q: What is the information for applying to be a member to run CCeepphhSSmmiilleeVV22  Internet 
Version? 
A:  Your real name, e-mail, login name, password with at least 8 characters, mailing 
address, telephone or mobile phone number, and all other relating information. 
 
Q: If I applied for the free CCeepphhSSmmiilleeVV22  Internet Version, how long can I use the 
program?   
A: 30 Days  
 
Q: Is CCeepphhSSmmiilleeVV22 able to make direct connection with the following hardware 
accessories including a WACOM tablet to draw the trace lines, X-ray film scanners or 
digital X-ray machines?                                                         
A: You can only save the image data from X-ray film scanners or digital X-ray 
machines into the hard disk before running the CCeepphhSSmmiilleeVV22 Program. Also, 
CCeepphhSSmmiilleeVV22 does not have the driver to read the data from a tablet such as a 
WACOM tablet to obtain trace line data so it is not possible to set CCeepphhSSmmiilleeVV22 to 
read the data from WACOM tablets.  
 
Q: How can the user load the image data via Drag/Drop module?  
A: The user can loading the lateral cephalogram into the Lateral View channel while 
loading the lateral photograph in the Profile Photo channel, the frontal cephalogram 
into the PA View channel, and the lateral photograph to the Frontal Photo channel.   
To upload dental model images, load the upper dental model into the Maxillary Photo 
channel while loading the lower dental model into the Mandibular Photo channel. 
When the dental model photograph has both upper and lower dental models, load such 
an image into the Dental Model Photo channel instead. 
 
2. Input Images and Landmark Section 
Q: What is the format of the image data to be applied for CCeepphhSSmmiilleeVV22?                                
A: Image data formats for CCeepphhSSmmiilleeVV22 are described in this table. 
 

Type of Image Data Image Formats 

Lateral and Frontal Cephalograms JPEG or BITMAP of 8 bit, 24 bit and 32 
bit type 

Lateral and Frontal Photographs 24 bit JPEG or 24 bit BITMAP  

Dental Model 24 bit JPEG or 24 bit BITMAP  
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Q: How can I obtain the digital cephalograms if the digital dental X-ray machine is 
not available?   
A: The ways to obtain the digital cephalograms without if the digital dental X-ray 
machine can be described as follows: 

a. Digital scanners with a capability to handle the transparent sheets which allow 
the users to digitize the lateral and frontal cephalogram films to obtain the 
digital radiographic files. 

b. If the digital scanner with a capability to handle the transparent sheets is not 
available, the alternative is to construct the lamp table or the light box before 
putting the lateral and frontal cephalogram on the light box and use a digital 
camera to digitize the analog cephalogram.  

 
Q: What are the criteria for a digital camera to be used along with the light box as the 
substitute of the digital scanner with a capability to handle the transparent sheets? 
A: The digital camera to be applied with the light box should have the optical 
magnification of at least 10x or better along with the specially designed tripod with 
clamp to allow the stability while taking a digital photograph of the cepalogram on the 
light box.   
 
Q: How to prepare lateral and frontal cephalograms for the optimal results? 
A: For the lateral cephalograms, keep the width larger than the height. For the frontal 
cephalogram, keep the height larger than the width. 
 
Q: How many landmarks on the lateral and frontal cephalograms to be defined before 
executing the cephalometric analyses? 
A: 42 or 79 landmarks for lateral cephalometric analysis and 57 landmarks for PA 
analysis (another name for frontal cephalometric analysis).  
 
Q: Is CCeepphhSSmmiilleeVV22 able to accept other formats of image data?  
A: Other than JPEG or BITMAP, CCeepphhSSmmiilleeVV22 will not accept any other image 
formats. 
 
3. Lateral Analysis Section 
Q: How are the forms of Cephalometric Analysis Data saved for Superimposition?     
A: The superimposition data is saved as a directory with three subdirectories 
including: 

a. Analysis to collect the 79-point lateral cephalometric analysis data consisting of 
14 types of cephalometric analyses.  
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b. Coordinates of 79 collected landmarks with the coordinates of trace lines and 
four pairs of overlaying coordinates.  

c. Images to collect the normal radiographs, local contrasted radiographic images, 
lateral photographs and the photographs overlaid with lateral radiographic 
images.  

 
Q: Can the user define the landmarks for cephalometric analysis and the model 
analysis in an arbitrary fashion?  
A: No, the user must follow the landmark positioning process step-by-step. 
 
Q: Does the user need to position extra landmarks for Sassouni Archial Analysis?   
A: Yes, the user needs an extra 11 landmarks in addition to the 42 lateral 
cephalometric landmarks since some Sassouni Achial landmarks including the points 
do not exist in the 42 lateral cephalometric landmarks to define the arc center.  
 
Q: Is the user able to save the Sassouni Archial Analysis?     
A: No, the user can only printout the Sassouni Archial Analysis data. 
 
Q: How can the user perform perpendicular measurements?                                                     
A: The user can define the first and second points as a base and the third point as the 
peak for perpendicular distance measurements.  
 
Q: How is three-point angular measurement performed?                     
A: The user can define the first point at the angle peak to be measured while the 
second and third points will define the angle arm.                           
                                                                                                                                         
Q: How is four-point angular measurement performed?                                                             
A: The user can define the first and second points as the part of the first angular arm 
while the second and fourth landmarks define the second angular arm of the angle to 
be measured. 
 
Q: For cephalometric analysis, can any forms other than trace lines and numerical 
analysis results display cephalometric analysis result?                                                               
A: The analysis result can be shown as a polygraph showing the difference between 
the actual result and the standard value in the Standard Deviation unit along with the 
checked results in the checkboxes. For the case of PA analysis, the result will be 
shown as graphs of different distances in different vertical lines since no standard 
values exist along with the standard deviation for PA analysis. 
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Q: What are the differences between 79-point lateral cephalometric analysis and 42-
point lateral cephalometric analysis? 
A: The differences are described in this table with √ as “available” and X as “not 
available”.       
                                                                                                                                                      

Lateral Cephalometric Analysis 79-point  42-point  

Mahidol Analysis √ X 

Down Analysis √ √ 

Steiner Analysis √ √ 

Tweed Analysis √ √ 

Jarabak Analysis √ √ 

Rickett Analysis √ X 

McNamara Analysis √ √ 

Harvold Analysis √ √ 

ABO Analysis √ X 

Chula Analysis √ X 

Chiang Mai Analysis √ X 

Songkla Analysis √ X 

Songkla Orthognathic Analysis √ X 

Khon Kaen Analysis √ X 

Sassouni Archial Analysis X √ 

 
Q: How can the user normalize lateral and frontal radiographic images before entering 
the relative distance values to ensure that the results from calculation are not different 
than measurement by manual method?                                         
A: The user can select the position around the scale or the area where the distance is 
known for certain before normalization by defining the relative distance. For 
cephalograms, either the scale area or the area marked with the letter “R” is for 
normalization. If neither the scale nor the letter “R” is available, the alternative is the 
area showing the patient name. 
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4. PA Analysis Section 
Q: What would the result from PA analysis look like?        
A: PA analysis would focus upon the facial asymmetry with 9 types of symmetry and 
16 measurements to check whether the face is inclining more to the left or to the right. 
Positive values in green imply the face is leaning to the right while negative values in 
fuchsia imply the face is leaning to the left depending upon the reference vertical line 
including Cg perpendicular to Z Plane and Middle point of Z-Plane to ANS. 
Q: You said that there are 9 types of symmetry analysis and 16 measurements for PA 
analysis, any details to be described? 
A: The list for 9 types of symmetry analysis and 16 measurements for PA analysis can 
be shown in the following table as follows:  

Types of Symmetry Analysis Measurements for Symmetry 

Lo-oL (LO to MSR) 

ZF-FZ (Z to MSR - ZF)  

Cranial Base Vertical  

Zg-Gz (ZA to MSR–Zg). 

Z Distance Cranial Base Horizontal  

ZA Distance 

Maxillary Vertical  J-J (J to MSR)  

Maxillary Horizontal  J Distance 

Ag-Ga (Ag to MSR)  Mandibular Vertical  

CoL-CoR (Co to MSR) 

Ag Distance 

Co Distance  

Mandibular Vertical  

Chin (the distance of the Chin) 

right maxillary incisor to left maxillary incisor to 
Midline (Rt 11-21) 

Peerpendicular Distance from 
the Midline to Midline 
(Dental)  

right mandibular incisor to left mandibular incisor to 
Midline (Rt 31-41)  

Dental Height  J Point to the Buccal for the first left and right 
maxillary molar (J – A6L, J-A6R) 

Occlusal Plane Distance  Cann Occlusal Plane (Cann Occl Pl) 
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Q: For the case of PA analysis, does any function save the PA analysis data in the 
same way as lateral cephalometric analysis having the function to save data for 
supereimposition?     
A: CCeepphhSSmmiilleeVV22 only saves PA landmarks and trace lines that can be opened again. 
 
5. Superimposition & Superreport Section 
Q: How many types of Superimposition can be performed within many intervals to do 
so?                                               
A: There are two types of superimposition including the full trace lines and trace lines 
separated into maxilla and mandible. The tree intervals include Pre Analysis, During 
Analysis, and Post Analysis. 
 
6. Facial Simulation Section 
Q: How many types of orthodontic treatment simulation can be applied in 
CCeepphhSSmmiilleeVV22?    
A: Four types can be applied:  1) Orthodontic Treatment Class II, 2) Orthodontic 
Treatment Class III, 3) Orthognathic Treatment Simulation Class II and 4) 
Orthognathic Treatment Simulation Class III 
 
Q: What is the direction of orthodontic treatment simulation?             
A: The direction is horizontal performed by moving inward and outward. 
 
Q: Could CCeepphhSSmmiilleeVV22  perform the vertical orthodontic treatment simulation by 
moving up and down?   
A: Unfortunately, not at present due to the lack of research data from Thai people to 
perform the vertical orthodontic treatment simulation. 
 
Q: Could orthodontic treatment simulation perform the growth prediction according to 
VTO by Ricketts?         
A: Unfortunately, not at present due to the lack of research data from Thai people to 
perform the growth prediction according to VTO by Ricketts. 
 
7. Dental Model Analysis Section 
Q: What is required during the preparation of image data for the dental model 
analysis?   
A: The user must add the ruler with a scale of at least 0.5 millimeter resolution or 
better to facilitate the normalization by adding the relative distance. Moreover, the 
upper and lower dental model must be in the middle area of the photograph to ensure 
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proper analysis, or it will create complications during the orthodontic movement 
simulation of individual teeth while the background of the dental model image must be 
a single color including black to ease the segmentation process.  
 
Q: What type of dental model analysis can be applied in CCeepphhSSmmiilleeVV22?                  
A: The types of dental model analysis to be applied in CCeepphhSSmmiilleeVV22 consist of:  1) 
Dental Arch Parameters, 2) Dental Space Analysis and 3) Bolton Analysis  
 
Q: How do Dental Arch Parameters relate to the dental arch?    
A: The Anterior Dental Width, Posterior Dental Width, and the Anterior Dental Depth 
are used to check whether the dental curves are at the proper form. 
 
Q: How does relate to the dental width measurements of individual teeth?                 
A: Dental Space Analysis can show whether the jaw has enough space for the teeth by 
comparing the sum of dental widths from individual teeth (the required dental space) 
with the segmented dental curve lengths (the available dental space) applied on the ten 
anterior teeth that can be readjusted by the arch wires. When the available dental space 
is less than the required dental space, dentists can correct this problem by filing or 
extracting teeth to make more space available.  
 
Q: How does Bolton Ratio Analysis relate to the dental width measurements of 
individual teeth?  
A: Bolton Ratio Analysis is the way to check the relationship between the sum of 
maxillary teeth widths and the sum of mandibular teeth widths to calculate the ideal 
sum of maxillary teeth from the actual sum of mandibular teeth with and the ideal sum 
of mandibular teeth from the actual sum of maxillary teeth widths.  
 
Q: How many sections are required for the Dental Space Analysis to be applied in 
CCeepphhSSmmiilleeVV22?  
A: Three sections are required including:  1) Right Buffer Zone from the right canine 
to the second right premolar, 2) Sum of Incisor – four incisal teeth and 3) Left Buffer 
Zone from the left canine to the second left premolar.  
 
Q: How many types of Bolton ratio analysis can be applied in CCeepphhSSmmiilleeVV22?           
A: CCeepphhSSmmiilleeVV22 can apply three types including:  1) All. 12, the ratio between sum of 
the mandibular teeth and the sum of maxillary teeth from the first right molar to the 
first left molar, 2) Anterior 6, the ratio between sum of the madibular teeth and the 
sum of maxillary teeth from the right canine to the left canine and 3) Posterior 6, the 
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ratio between sum of the madibular teeth and the sum of maxillary teeth from the first 
right molar to the first left premolar and from the first left molar to the first left 
premolar. 
 
Q: Regarding orthodontic movement simulation, what priority must be done in step-
by-step?    
A: The first step is to segment the individual teeth and then move the individual teeth 
to the targeted position by moving or rotating until all the segmented teeth have their 
individual destination and the orthodontic movement simulation can be executed until 
clicking the Stop radiobutton to end the movement.  
 
Q: Can we perform the measurements for Dental Arch Parameters in arbitrary 
manners?   
A: The user must follow the guidelines or dental arch parameter measurement step-by-
step for success.  
 
Q: Can we perform the dental width measurements for Dental Space Analysis and  ฺ
Bolton Analysis in an arbitrary manner?                                                                                      
A: to the user must follow the measurement step-by-step from the second right molar 
to the second left molar and from the maxillary teeth to the mandibular teeth.  
 
Q: Could we save the dental model analysis data?                                                                     
A: Yes, it can be saved and reopened. 
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