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ABSTRACT  

 

The goal of diagnosis and treatment planning in orthodontics is to decide a course of treatment 

based on the evaluation of the initial condition of the patient’s anatomy from various types of 

imaging sources. Imaging of the patient’s anatomy has traditionally been evaluated from two-

dimensional (2D) imaging sources such as: 2D cephalometric X-rays (lateral, frontal, etc), 

panoramic and other x-rays, 2D facial and intra-oral photographs, etc. With the availability of 3D 

imaging, various techniques are available to record the hard tissues (CT, MRI, CBCT) but soft 

tissue imaging has been limited due to expensive and elaborate equipment requirements (Laser 

scanning, Moire topography, Sterophotogrammetry). The purpose of this article is to describe a 

simple and cost effective technique to create 3D models of the face using a 3D modelling 

software and a series of photographs. 
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INTRODUCTION 

Orthodontic diagnosis deals with the 

systematic recognition of various 

characteristics of malocclusion. Diagnosis is 

made based on findings from study models, 

radiographs and clinical facial photographs.
 

Facial photographs are commonly used to 

analyse the skeletal and dentofacial 

deformities of the patient in frontal and 

lateral profile view of the patient. They form 

an essential component of diagnosis and 

treatment planning.  Also they are the most 

commonly used aid to compare the pre and 

post orthodontic assessment of dentofacial 

relationships. But conventional facial 

photographs are two dimensional pictures of 

a three-dimensional (3D) structure; they 

have limitations like poor spatial accuracy, 

http://www.ijhsr.org/
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static in space and time, distortions and 

information voids. 
[1]

 Therefore they have to 

be supported by a keen and close clinical 

examination of the face. However for an 

orthodontist a 3D model of the patient is 

always useful in incorporating more 

diagnostic information when the patient is 

unavailable in the office. 

Since the early 1900s researchers’ 

interest has been to create a 3D 

representation of the face and the dentition. 

Facial moulages from plaster were made to 

maintain 3D record facial changes before 

and after treatment. 
[2, 3]

 Technical 

difficulties in obtaining facial moulages and 

the practical problems of storage prevented 

most practitioners from adopting the 

technique. With the advent of 3D imaging in 

the 1980s, various techniques have been 

developed that has changed the way facial 

morphology is recorded. 3D imaging has 

evolved considerably in the last two decades 

and has found significant applications in 

orthodontics. 
[4-6] 

One of the applications is 

creating a 3D model of the face.  A 3D 

model of the face allows a complete 

evaluation of the treatment outcome, the 

information of which is unavailable with 

two dimensional records. 
[7]

 There are 

basically two methods to capture a 3D 

model of the face: Light based stereo 

photogrammetric method and Laser 

scanning method. 
[8, 9, 10]

 Though they are 

popular, the cost of these set ups are high, 

requires an elaborate set up and a larger 

office space. Also the safety concern of the 

lasers is questionable for children. 
[1]

  

In recent years, Image-based 3D 

Modelling and Rendering (IBMR) have 

gained considerable attention in the graphics 

community because of their potential to 

create realistic 3D models. Various IBMR 

softwares are available in the market: 

Photomodeler, Photosculpt, Insight3D, 

3DSOM pro etc. These applications build 

geometry and acquire textures from images 

by having the user manually identify 

corresponding features in multiple images. 

However most of them are paid software 

with a price range of 900-1400$.  Recently 

Autodesk
TM

, Inc., has developed a free 

IBMR application that works on the 

principle of Cloud Computing. 
[9]

 Here the 

entire construction of the 3D model is done 

on the cloud, thereby allowing the user to 

create 3D models even without the 

knowledge of the complex computing 

operations involved in creating the model. 

Therefore the purpose of this article is to 

present a simple technique to construct a 3D 

model of the face using IBMR 3D modelling 

software. 

 

Image-based 3D Modelling and 

Rendering (IBMR) 

3D modelling of an object is a 

complete process that starts from data 

acquisition and ends with a 3D virtual model 

visually interactive on a computer. It 

involves the conversion of a measured point 

cloud into a triangulated network (“mesh”) 

or a textured surface. 
[11, 12] 

Data for 3D 

models can be obtained from two methods: 

Contact methods (coordinate measuring 

machines, rulers and callipers) and Non-

contact methods (X-ray, SAR, 

photogrammetry, laser scanning). Non-

contact systems based on light waves are 

most commonly used in generation of a 3D 

model. 
[13]

 

Non-contact systems are based on 

active and passive sensors. 
[13, 14, 15]

 Active 

sensors directly provide range data 

containing the 3D coordinates necessary for 

the network (mesh) generation phase e.g., 

Laser scanner. Passive sensors provide 

images that need further processing to derive 

the 3D object coordinates e.g., 

Photogrammetry, IBMR. After the 

measurements, the data must be structured 

and a consistent polygonal surface is then 

created to build a realistic representation of 
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the modelled scene. A photorealistic 

visualisation can afterwards be generated by 

texturing the virtual model with image 

information.
 

Image-based rendering (IBR) refers 

to a technique which uses images, as 

opposed to polygons, as modelling and 

rendering primitives. The goal is to achieve 

more realistic and faster renderings and to 

simplify the modelling task. The technique 

relies on either accurately knowing the 

camera positions or performing automatic 

stereomatching that, in the absence of 

geometric data, requires a large number of 

closely spaced images to succeed. 
[13, 16, 17] 

Image-based modelling (IBM), on 

the other hand, refers to the use of images to 

drive the reconstruction of three-

dimensional geometric models. Image-based 

approaches can potentially eliminate the 

labor-intensive task usually required for 

modelling detailed geometric structures. 
[13, 

16, 17]
 

IBMR works on the principle of 

“Structure from motion (SfM)”. 
[18]

 

Structure from motion 
[19]

 is a process of 

finding a 3D structure of an object by 

analysing local motion signals over time. 

The general principles of such a system are 

to exploit the locations and correspondences 

of image features (points, corners, lines, or 

other high-level features) in multiple images 

to infer the 3D feature. 

Although 3D scanners are becoming 

a standard source for input data, Image-

based modelling appears to be a complete, 

economical, portable and flexible alternative 

to the expensive scanners. 
[20]

 Instead of 

rendering objects or scenes using a 

traditional polygon-based approach, IBMR 

uses large amounts of imagery 

(photographic or synthetic) to achieve a high 

degree of realism. 

 

Autodesk 123D Catch 

Autodesk 123D Catch 
[21]

 is an 

Internet-based IBMR software from 

Autodesk
TM

, Inc., (San Rafael, California) 

that uses the power of cloud computing and 

3D modelling and rendering capabilities to 

quickly transform digital photos into 

photorealistic 3D models. The processor 

intensive conversion is done entirely with 

cloud computing. Cloud computing 
[8]

 is a 

marketing term for technologies that provide 

computation, software, data access and 

storage services that do not require end-user 

knowledge of the physical location and 

configuration of the system that delivers the 

services (Fig. 1). Autodesk 123D Catch 

allows anyone capable of using a point and 

shoot or a digital SLR camera to snap a 

series of photos of any object to generate 3D 

models. Once the images are uploaded 

through the desktop client, the Autodesk 

cloud based application tries to determine 

the camera angle of each image and creates 

geometry of the image and then applies the 

appropriate texture to the 3D model.      

 

 
Fig. 1. Cloud computing 

 

How it works 

The basic idea behind Autodesk 

Catch 123 is that by taking a series of photos 

of an object from different orientations, a 3D 

modelling program located on the cloud 

identifies unique points on the surface of the 

object (provided there’s sufficient overlap 
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and coverage). It can then use 

photogrammetry to reconstruct the relative 

positions from which the photographs were 

taken. From the information obtained, it 

generates a 3D mesh of points that model 

the object and projects the images onto that 

model to create a photorealistic rendering of 

the model in 3D, which can then be 

manipulated in a computer graphics program 

like AutoCAD, 3DS Max or Lightwave 

software.    

Installation 

Autodesk 123D Catch
TM 

is a public 

beta program for Windows OS which is 

available for free to download. It can be 

downloaded easily from their official 

website (http://www.123dapp.com/catch). 

Before downloading the application, the 

basic system requirements to run the 

application are to be considered. Autodesk 

recommends a minimum of 256MB or more 

video card and Microsoft run time libraries 

(Microsoft Visual C++ 2008 Redistributable 

Package) to be installed. A user account 

needs to be created to download the 

application. Once registered, the stand-alone 

application can be downloaded and installed 

on the system.  

Taking photographs 

Autodesk 123D catch requires 20-30 

photographs, taken from various angles, to 

create a 3D model of the subject (Fig. 2). A 

digital SLR or a simple point and shoot 

camera can be used to take the photographs. 

The user needs to “walk around” the subject 

and take snaps at all possible angles. Special 

care should be taken to ensure good 

exposure and good focus and in adequate 

lighting conditions. Autodesk does not 

require special tools like the calibration mat 

(3DSOM Pro) or the use of a tripod for the 

camera to standardize the pictures.  The 

pictures can be snapped randomly at an 

angle of 5-10
o
 from the previous picture but 

it should be ensured to get adequate overlap 

between adjacent photographs. Once the set 

of photographs have been taken, they should 

be saved in a directory for use with 

Autodesk Catch. 

 
Fig.2. Showing angles with which the photos were 

captured. 

 

Creating the model                                                                                                                                  

Autodesk Catch requires High speed 

Internet access to connect to the Autodesk 

servers in order to compute on the cloud. 

The application does not start up without a 

connection. Once the application is started, a 

new model can be created by clicking on the 

“Create a New Photo Scene” icon on main 

UI of the application (Fig. 3). The 

photographed images are then imported onto 

to the desktop application using Windows 

Explorer without any need of manually 

calibrating or tagging the images with one 

another. This is one of the biggest 

advantages of the 123D Catch when 

compared with other modelling software 

which requires the use of calibration mats or 

manually calibrate the images to determine 

the camera orientation and position. The 

whole process of determination of the 

different camera angles is entirely done on 

the cloud reducing the manual labour of the 

user (Fig. 3). The program then computes 

the images and uploads them to the 

Autodesk’s remote server. After the images 

are uploaded lot of calculations has to be 

performed and this done by the Autodesk 

Cloud application. Once the model is 

http://www.123dapp.com/catch
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finished calculating an email will be sent to 

the user’s account, or the progress bars will 

complete and it will be presented with the 

main UI of the software. The 3D model can 

then be rotated, viewed and analysed from 

any angle the user desires (Fig. 4). The 

model can be exported into OBJ or IPM 

format to be used with CAD software like 

Maya or Autodesk 123D for further analysis 

and measurement if required. 

 

 
Fig.3. Showing loading of images onto Autodesk software with subsequent computing of the images over the cloud to 

create a 3D facial model. 

 

 
Fig.4. Showing the 3D model that can be rotated, viewed and analysed from any angle. 
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DISCUSSION 

It is clear that a number of new 

imaging techniques and approaches are 

available or soon will be available for 

patient care. The challenge is for the 

clinician to decide on a particular imaging 

modality as a function of the 

information/diagnostic yield vs. patient risk 

and costbenefit analysis. To make this 

decision, clinicians need to have a working 

knowledge of the technology as well as its 

capabilities. From this perspective, imaging 

and its related topics need to be included in 

continuing education of clinicians as well as 

in the curricula of medical and dental 

schools. 

Autodesk has been well known 

leader in the computer graphics community 

for its 3D modelling products (Maya, 3ds 

etc). This is the first time 3D modelling 

software like Autodesk Catch has been 

released as freeware, but the advantage of 

Catch lies in its ability to do the 

stereophotogrammetry calculations over the 

cloud thereby enabling the Orthodontist to 

be free of the complex modelling 

calculations required to create a 3D model. 

Also since it is available as a freeware, it has 

a bigger advantage over its rival softwares. 

Some of the applications of the proposed 

method are as follows: 

 

Applications 

i. Provides a life like model of the head 

enabling the orthodontist to rotate 

and enlarge the model to assist in 

accurate diagnosis and treatment 

planning. 

ii. A pre and post orthodontic treatment 

assessment can be made by 

comparing the models in 3D. 

iii. 2D and 3D measurements can be 

done using reference points on the 

model. Using AutoCAD, the manual 

reference points can be used to do 

the measurements. 

iv. An excellent patient education tool. 

v. Patient need not be recalled if any of 

the features were missed during the 

clinical examination. 

 

CONCLUSION 

Autodesk Catch is a cost effective 

system for 3D modelling of the face. 

Autodesk Catch technology allows a 3D 

model of face to be created quickly and 

economically while requiring far less 

technical skill or expensive hardware than 

competing systems.  
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