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ABSTRACT 

 

 

 

An anaglyph image allows the perception of depth when observed through colored 

glasses such as the familiar red/blue glasses. This project entails real-time 

anaglyph image generation using Kinect for Windows. Anaglyphs have long been 

used to represent 3D features using 2D images. These have come in and out of 

popularity over the years and recently have been applied to movies as extra 

features on Blu-ray DVDs. The project aims at testing the features of a 3D 

endoscope using kinect. 
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1.1 Central Electronics Engineering Research Institute  

 

Central Electronics Engineering Research Institute, popularly known as CEERI, is 

a constituent establishment of the Council of Scientific and Industrial Research 

(CSIR), New Delhi. Its foundation was laid on September 21, 1953 by the then 

Prime Minister Pt. Jawaharlal Nehru who believed that advancement in science 

will lead to advancement of the country and mankind. The actual R&D work 

started towards the end of 1958[1]. The Institute (CEERI) has since blossomed into 

a center of excellence for development of technology and for advanced research in 

electronics. Over the years the institute has developed a number of products and 

processes and has established facilities to meet the emerging needs of electronics 

industry.  

 

CEERI, Pilani is a pioneer research institute in the country and a constituent 

laboratory of CSIR, New Delhi, established in 1957, for advanced Research and 

Development (R&D) in the field of Electronics. It is headed by Dr. Chandra 

Shekhar, whose major achievements include designing the country‟s first dedicated 

full custom LSI processor chip- 16-bit processor for pulse width modulation 

(PWM) control of variable frequency AC drives, designing the nation‟s first 

general purpose microprocessor chip: the Motorola 68010, designing a serial data 

communication controller VLSI semi-custom chip and used in CDOT‟s RAX and 

MaX telephone switches.  

Since its inception, CEERI has been working for the growth of electronics in the 

country and has established the required infrastructure and well experienced man 

power. To achieve its unhindered progress CEERI has provided some basic 

guidelines for all the R&D work that has been happening and for the future 

projects that have prospects of being started. These are:  



 To carry out Research and Development electronic devices and systems. 

 To assist industry in technology absorption, up gradation and diversification. 

 To provide R&D services to the industry and users in design, fabrication and 

testing. 

 Provide technical services for specific needs in product development, quality 

and precision. 

The R & D field in CEERI is mainly constituted of the following three major areas:  

 Semiconductor Devices. 

 Electron Tubes. 

 Electronic Systems. 

 

The activities of Microwave Tubes and Semiconductor Devices areas are done at 

Pilani, whereas the activities of Electronic Systems area are undertaken at Pilani as 

well as at two centers of the institute at Delhi and Chennai. The institute has 

excellent computing facilities with many computers and SUN/DEC  

 

workstations inter-linking with Internet and E-mail facilities via VSAT. The 

institute has well maintained library with an outstanding collection of books and 

current periodicals published all over the world. The manpower keeps abreast with 

the latest technologies by working in frontier areas and by interactions with foreign 

dignitaries through different exchange programs. CEERI with its over 700 highly 

skilled and dedicated staff members, well equipped laboratories and supporting 

infrastructure is all set to take up the challenging tasks of research and 

development in the above areas. 

 



 

1.2 R & D Activities at CEERI  

 

The main thrust of the R & D efforts traditionally carried out by CEERI has been 

directed towards the collaborative, grant-in-aid and S & T service, private 

industries research projects, funded by Government Departments, Government 

funded user agencies and to a lesser extent, towards in-house development projects 

resulting in technological know-how which can be transferred to Indian industries. 

With the dwindling support for capital resources needed for state -of-the-art 

research, it has now become much more difficult to find the support for 

developmental activities, which can lead to competitive products or process of 

interest to industry.  

 

The R & D activities of CEERI can be broadly classified into three major areas viz. 

Semiconductor Devices, Electronics System and Microwave Tubes. There are over 

12 groups working on various projects on the frontiers of knowledge in these three 

trust areas. The major trust areas in which CEERI is presently concentrating its 

efforts are:  

 

ELECTRON TUBES: For the purpose of defence and communication. It includes 

Magnetrons, Gyrotron, Klystron, and Traveling Wave Tubes. 

SEMICONDUCTOR DEVICES: It consists of IC Design group, Sensors and 

Nanotechnology group, Hybrid Microcircuits group, Power electronics and 

Optoelectronics group.  

ELECTRONIC SYSTEMS: For Industrial and transportation applications. It 

consists of Digital System Design group, Agri-electronics group. 

 



 

INTRODUCTION 

 

2.1Kinect 

 

Kinect is originally a Microsoft‟s motion sensor add-on for the Xbox 360 gaming 

console. The device provides a natural user interface (NUI) that allows users to 

interact intuitively and without any intermediary device, such as a controller. The 

Kinect system identifies individual people through face recognition and voice 

recognition. Kinect‟s development codename was Project Natal. The name Kinect 

is inspired by the words "kinetic," which means to be in motion, and "connect," 

which means it "connects you to friends and fun".  

 

Kinect has an excellent technology of spotlighting the room with invisible infrared 

light. Coupled with some advanced software that will run on the 360, it can track 

48 points of your body in realtime for up to two persons simultaneously. It doesn't 

just visualize images in IR; it can also film in full RGB colour.  

 

A depth camera, which “sees” in 3-D, creates a skeleton image of a person and a 

motion sensor detects their movements. Speech recognition software allows the 

system to understand spoken commands and gesture recognition enables the 

tracking of person‟s movements. The depth sensor consists of an infrared laser 

projector combined with a monochrome CMOS sensor, which captures video data 

in 3D under any ambient light conditions. The sensing range of the depth sensor is 

adjustable, and the Kinect software is capable of automatically calibrating the 

sensor based on situation and the person‟s physical environment, accommodating 

for the presence of furniture or other obstacles. This 3D scanner system called 

Light Coding employs a variant of image-based 3D reconstruction.  



 

Kinect‟s RGB video stream uses 8-bit VGA resolution (640 × 480 pixels) with a 

Bayer colour filter, while the monochrome depth sensing video stream is in VGA 

resolution (640 × 480 pixels) with 11-bit depth, which provides 2,048 levels of 

sensitivity. The Kinect sensor has a practical ranging limit of 1.2–3.5 m. 

 

2.2 How to Install Kinect on PC 

 

Kinect is a 3-dimensional camera which originally comes with X-Box360 for 

interfacing of human gestures with X-Box games. But during programming for 

Kinect it has to be used by a PC rather than an X-Box. Therefore to fulfil the 

motive, Prime Sense, the company behind Kinect, released OpenNI framework and 

NITE middleware. This has enabled us to have access to features such as real-time 

skeleton tracking, gesture recognition, wave detection and much more.  

 

OpenNI and NITE installation is a tedious task and requires following of certain 

mandatory steps which are as follows: 

 Uninstall any previews drivers, such as CLNUI. 

 Download Kinect Drivers, unzip, open the unzipped folder and navigate to 

Platform/Win32/Driver. Run dpinst-x86.exe. 

 Download and install the latest stable OpenNI Binaries from OpenNI 

website. 

 Download and install the latest stable OpenNI Compliant Middleware 

Binaries (NITE) from OpenNI website. 

 Download and install the latest stable OpenNI Compliant Hardware Binaries 

from OpenNI website. 



 Plug in the Kinect device and connect its USB port with the PC. Wait until 

the driver software is found and applied. Navigate to the Device Manager 

(Control Panel). There we should see Kinect Motor and Kinect Camera 

under the Prime Sensor link. 

 Download the KinectXMLs file and unzip. The extracted folders contain 

totally four XML files which are going to replace the ones OpenNI installed. 

 Navigate to KinectXMLs\OpenNI folder and copy the SampleConfig.xml 

file. Navigate to C:\Program Files\OpenNI\Data and replace 

SampleConfig.xml with the one we copied. 

 Navigate to KinectXMLs\NITE folder and copy the Sample-Scene.xml, 

Sample-Tracking.xml and Sample-User.xml files. Navigate to C:\Program 

Files\Prime Sense\NITE\Data and replace Sample-Scene.xml, Sample-

Tracking.xml and Sample-User.xml with the ones we copied 

 Navigate to C:\Program Files\OpenNI\Samples\Bin\Release (or C:\Program 

Files (x86)\OpenNI\Samples\Bin\Release) and try out the existing demo 

applications. If they work properly, then the installation is successful. 

 

 

 

 

 

 

 

 

 

 



2.3 OpenNI 

 

OpenNI (Open Natural Interaction) is a multi-language, cross-platform framework 

that defines APIs for writing applications utilizing Natural Interaction [3]. OpenNI 

APIs are composed of a set of interfaces for writing NI applications. The main 

purpose of OpenNI is to form a standard API that enables communication with 

both:  

 Vision and audio sensors (the devices that „see‟ and „hear‟ the figures and 

their surroundings.)  

 

 Vision and audio perception middleware (the software components that 

analyze the audio and visual data that is recorded from the scene, and 

comprehend it). For example, software that receives visual data, such as an 

image, returns the location of the palm of a hand detected within the image.  

 

OpenNI supplies a set of APIs to be implemented by the sensor devices, and a set 

of APIs to be implemented by the middleware components [4]. By breaking the 

dependency between the sensor and the middleware, OpenNI‟s API enables 

applications to be written and ported with no additional effort to operate on top of 

different middleware modules (“write once, deploy everywhere”). OpenNI's API 

also enables middleware developers to write algorithms on top of raw data formats, 

regardless of which sensor device has produced them, and offers sensor 

manufacturers the capability to build sensors that power any OpenNI compliant 

application.  

 

The OpenNI standard API enables natural-interaction application developers to 

track real-life (3D) scenes by utilizing data types that are calculated from the input 



of a sensor (for example, representation of a full body, representation of a hand 

location, an array of the pixels in a depth map and so on). Applications can be 

written regardless of the sensor or middleware providers.  

OpenNI is an open source API that is publicly available at www.OpenNI.org. 

 

2.4 Abstract Layered View 

 

The image below displays a three-layered view of the OpenNI Concept with each 

layer representing an integral element: 

 

 

 Top: Represents the software that implements natural interaction 

applications on top of OpenNI  

 

 Middle: Represents OpenNI, providing communication interfaces that 

interact with both the sensors and the middleware components that analyze 

the data from the sensor.  

 

 Bottom: Shows the hardware devices that capture the visual and audio 

elements of the scene.  

 

 

 
 

 

 

http://www.openni.org/


 

 
 

 

2.5 Microsoft Visual Studio is an integrated development environment (IDE) from Microsoft. It 

is used to develop console and graphical applications along with Windows 

Forms or WPF applications, web sites, web applications, and web services in both native 

code together with managed code for all platforms supported by Microsoft Windows, Windows 

Mobile, Windows CE, .NET Framework, .NET Compact Framework and Microsoft Silverlight. 

 

 

 
 

 

 



3.  3D Endoscopy 

Historically, surgical technology has been characterized as relatively conservative 

with low levels of innovation. With a number of ground-breaking developments, 

this is no longer the case. One particularly interesting area that has advanced 

recently is the field of 3D endoscopy, where visualization technology is 

transforming the tools available to surgeons and the effectiveness of their 

procedures. This, together with some of the other visualization technologies 

being developed, puts us on the brink of a technology revolution within the 

surgical device arena. 

An overview of medical visualization technologies and endoscopy is as follows. 

Over the past few decades, we have seen significant advances in medical 

visualization technologies with the emergence and widespread use of 

sophisticated techniques such as magnetic resonant imaging (MRI) and X-ray 

computed tomography (CT scanning). These methods enable the surgeon to non-

invasively visualize the internal structure of the human body in high-resolution 

3D, enabling a range of disease identification, screening and general medical 

applications. 

In addition to these advanced visualization approaches, conventional optical 

visualization methods have also been advancing. One of the most interesting 

examples of this is surgical endoscopy.  

The benefits of minimally invasive surgery are well documented with less tissue 

injury and scarring, quicker recovery time and shorter hospitals stays. The end 

result is a more successful surgery. The classical 2D endoscope is a key tool in this 

process, and enables the surgeon to visualize the surgical site through an optical 

scope, rather than direct viewing through an open wound.   

Rather surprisingly, the first use of optical endoscopes for internal visualization of 

the human body was reported almost 200 years ago, although it wasn’t until the 

development of miniature electric light bulbs in the early 20th century that 

endoscopes started to receive more widespread use. More recently, the 



development of digital imaging and display technologies have driven much of the 

development of modern endoscope instruments.  

Many of these advancements have been driven by activities in the consumer 

electronics and gaming worlds, and we see this trend continuing. Consumer 

applications have developed exponentially in response to the demand for 

increasingly sophisticated lighting, graphics, and visual effects all for a lower price 

point. As a result, the exotic semiconductor and imaging technologies just 

emerging from research labs 5 to 10 years ago are now widely available for use 

within the surgical arena.  

Some notable examples include: 

•           The development of the pill cam: a small, fully encapsulated camera which 

passes through the digestive track  

•           Chip-on-tip devices: where the optical image is encoded into an electrical 

video signal directly at the distal end of the endoscope inside the patient  

•           LED surgical lighting using solid-state illumination 

•           3D endoscope products 

3.1 The 3D Endoscope 

 

The original development of 3D video endoscopy can be traced back a couple 

decades.  This began with the emergence of high-resolution, high-quality video 

imaging chips enabling 3D visualization to be achieved by viewing the endoscope 

image not directly, but via two independent displays.   



These displays were viewed by the users’ left and right eye either through head-

up displays or other custom-designed 3D viewers. At the time, several academic 

and industrial research groups demonstrated the principle of the technique 

without much commercial success. The increased cost of these displays, in 

addition to the dual-channel imaging devices and optics, outweighed the benefit 

of the 3D visualization.   

Recently, however, 3D display technology has become widespread with the 

launch of 3D HD TV, the result being a range of new 3D endoscope products 

entering the market.  

Today, 3D endoscopic visualization is seen as one of the key enabling technologies 

for surgical robotic systems, such as the da Vinci robot from Intuitive Surgical.   

In robotic surgery, the surgeon is usually sitting at a workstation remote from the 

surgical site, manipulating the robotic tools through a computer-controlled user 

interface. While robotic surgery presents a number of advantages in terms of the 

precision of control of the surgical instruments and the ability to perform intricate 

surgery with minimal tissue damage, the electromechanical manipulation of the 

surgical tool means that the surgeon no longer has a direct physical sensory link 

between his hand and the surgical tool.  

This lack of direct sensory feedback is compensated to some extent by 

introducing 3D visualization using a specially modified endoscope. The restoration 

of 3D visualization in this example allows the surgeon to perform intricate surgical 

tasks which would prove difficult using a conventional 2D instrument. 

3.2 How Does a 3D Endoscope Work?  

 



In reality, much in the same way as the human visual system. In the case of the 

endoscope, rather than using a single optical channel as in a classical 2D system, a 

pair of parallel optical channels are used to generate two images of the surgical 

site from two slightly different perspectives.  

These images can be relayed to an appropriate 3D display—either a pair of 

conventional 2D displays viewed separately by each of the surgeon’s eyes—or a 

single 3D display viewed by the user through a viewer or pair of 3D glasses. The 

optical technology used in most 2D and 3D endoscopes is based on a 

breakthrough developed by the British physicist, Harold Hopkins, in the 1950s.  

Hopkins invented the rod lens relay system that allows high-quality optical images 

to be transferred from the main imaging lens at the tip of the endoscope, inside 

the body of the patient, back to an eyepiece at the proximal end of the 

endoscope so that it can be viewed comfortably by the surgeon.   

This imaging system superseded the coherent fiber bundle imaging systems that 

suffer from poor resolution. The breakthrough Hopkins made was in his use of a 

series of glass rod relay lenses to transfer the image from the distal to the 

proximal end of the scope.  Using rod lenses, rather than conventional miniature 

lenses enabled the optical relay to be made from (easy-to-assemble) glass rods 

which are naturally easier to align and assemble, significantly simplifying 

manufacture and production.   

This solution proved so successful that it is still the basis of high-quality optical 

scopes today. Manufacturing stereoscopic pairs of these systems is relatively 

straightforward and indeed stereo endoscopes for direct visualization have been on 

the market for a number of years and are used in microsurgical applications such as 

transanal endoscopic microsurgery. 

However, it has been the technological advances in digital imaging and high-

resolution display technologies, driven by the consumer electronics market, which 

has seen the recent upsurge in interest in 3D visualization. 



Over the next few years it is likely that more enhanced visualization techniques 

will be developed in the fields of endoscopy, surgical microscopy, and general 

surgery. Some key areas with major potential include:  

LED surgical lighting: There have been considerable advancements in general 

surgical lighting as a result of the introduction of  solid state illumination and 

LEDs. The benefits of these new light sources extend beyond high-efficiency 

lighting. Surgical lights developed from these sources can have a number of 

features built in, which would simply not have been possible with conventional 

tungsten or xenon lighting.   

For example, the spectral characteristics of the light can be tuned by mixing 

different colors together, enabling synthesized white light to be produced with 

specific wave lengths enhanced (i.e., blue or red light).  

This is just starting to be used successfully in surgical applications to highlight and 

enhance the contrast of specific tumor types. In the future, these digital light 

sources might also be used for fluorescent marker applications. This concept is 

actively being researched in fluorescence imaging for the detection of early-stage 

bladder, cervical, and colon cancers. 

Optical coherence tomography (OCT): OCT enables high-resolution 3D imaging 

through tissue. With near infrared wavelengths, tissue can be penetrated to 

several millimeters, making the technique useful for visualizing a wide range of 

tissue structures including the retina, arteries, and skin. The ability to visualize 

sub-surface structures in high resolution helps make early detection of diseases 

possible (e.g., glaucoma). Soon, the potential to combine data from OCT with 

conventional visual images will open a range of possibilities allowing for more 

powerful diagnostic methods. 

Fluorescence tagging and imaging: Fluorescent markers have been developed to 

accumulate or attach to diseased tissue. By exciting and detecting these markers, 

through the use of narrow-band illumination and imaging techniques, high-

resolution and high-sensitivity diagnostic techniques are being developed. The 

enhanced signal that can be achieved with these methods can significantly improve 



the detection of cancers allowing for diagnosis at an earlier stage and better 

treatment success rates 

Smaller visualization systems:  Driven by robotic and minimally invasive 

techniques, we expect to see interesting developments in visualization 

technologies aimed at inspecting and treating increasingly smaller structures. 

These will have applications for example in orthopedics, ENT, neurosurgery, and 

urology. 

We believe 3D endoscopy, together with the above advancements in surgical 

technologies, is driving surgical technology into a new and exciting frontier. These 

developments enable not only enhanced direct visualization of the surgical site, but 

also provide better early stage diagnostic opportunities, resulting in a larger range 

of tools at the surgeon‟s disposal and, in turn, an overall improvement in 

diagnosing and treating a disease. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4. Work flowchart: 

 

 

 

 

 

 

 



4.1 Our initial work  

 

4.1.1 A Note on Anaglyph 3D 

 

Anaglyph 3D is the name given to the stereoscopic 3D effect achieved by means of 

encoding each eye's image using filters of different (usually chromatically 

opposite) colors, typically red and cyan. Anaglyph 3D images contain two 

differently filtered colored images, one for each eye. When viewed through the 

"color-coded" "anaglyph glasses", each of the two images reaches one eye, 

revealing an integrated stereoscopic image. The visual cortex of the brain fuses this 

into perception of a three dimensional scene or composition.  

 

Anaglyph images have seen a recent resurgence due to the presentation of images 

and video on the Internet, Blu-ray Discs, CDs, and even in print. Low cost paper 

frames or plastic-framed glasses hold accurate color filters that typically, after 

2002, make use of all 3 primary colors. The current norm is red and cyan, with red 

being used for the left channel.  

 

Video games, theatrical films, and DVDs can be shown in the anaglyph 3D 

process. Practical images, for science or design, where depth perception is useful, 

include the presentation of full scale and microscopic stereographic images. 

Examples from NASA include Mars Rover imaging, and the solar investigation, 

called STEREO, which uses two orbital vehicles to obtain the 3D images of the 

sun. Other applications include geological illustrations by the United States 

Geological Survey, and various online museum objects. A recent application is for 

stereo imaging of the heart using 3D ultra-sound with plastic red/cyan glasses.  



Anaglyph images are much easier to view than either parallel (diverging) or 

crossed-view pairs stereograms. However, these side-by-side types offer bright and 

accurate color rendering, not easily achieved with anaglyphs. Recently, cross-view 

prismatic glasses with adjustable masking have appeared, that offer a wider image 

on the new HD video and computer monitors. 

 

 

 

 

 
 

4.1.2 Algorithm  

 

What does the brain want to estimate an object‟s distance?! Difference. How can 

we give this difference to the brain?! By making two images from two angles. And 

what is the difference of two images from a different angle?! Place of objects of-

course. In this code, we try to move objects depending on how much they are near 

or far to us. This operation is called displacement in Image Processing and we do it 



dynamically based on the depth map, and you can call it Dynamic Image 

Displacement. And at end, if we have “Smoothing” enabled, we will try to fill the 

remaining spaces by pixels created from both edges of the row.  

 

     
 

             
 

           RGB and DEPTH Images 

 

 

4.1.3 Displacement in Image Processing 

 

Displacement mapping adds high frequency geometric detail (mesostructure) to 

otherwise smooth geometry (macrostructure) by applying a tangent-space height 

field (usually referred to as a displacement map).Displacement mapping deforms 

an object‟s geometric shape by offsetting points in a direction normal to the surface 

at varying magnitudes specified by the displacement map. This way, complex high-



resolution optionally self-shadowing geometry can be added to formerly smooth 

surfaces, achieving photorealistic rendering of rough or ”bumpy” objects like small 

gravel, textured wood, and brick walls. 

 

4.1.4 Smoothing 

 

In statistics and image processing, to smooth a data set to create an 

approximating function that attempts to capture important patterns in the data, 

while leaving out noise or other fine-scale structures/rapid phenomena. In 

smoothing, the data points of a signal are modified so individual points 

(presumably because of noise) are reduced, and points that are lower than the 

adjacent points are increased leading to a smoother signal. 

 

Smoothing algorithm used is the "rectangular" or "unweighted sliding-average 

smooth". This method replaces each point in the signal with the average of "m" 

adjacent points, where "m" is a positive integer called the "smooth width". Usually 

m is an odd number. 

 

 

 

 

 

 

 

 

 

 



4.2 Phase-1 

 

The objective of this project is to stream a real-time anaglyph 3D video using a 

Kinect. To accomplish this task, we divided our work into the following stages: 

 

 Installed Kinect for Windows and the Windows Developer Toolkit v1.7.0  

 Installed Microsoft Visual Studio 2010  

 Learnt how to display an updated image 30 frames/sec using the 

ColorImageStream and also save one frame as a .png file. A screenshot of 

the same could be found below.  

 

                     
 

 Learnt how to use the DepthImageStream and display an updated image 30 

frames per second. A screenshot of the same could be found below.  



             
 

 Next we learnt how to use the depth as well as the RGB data of each pixel to 

compute each pixel of the anaglyph.  

 

we have used the depth and the RGB data from the Kinect and have written the 

code to generate an anaglyph. The screenshot below shows the work we have 

done. The box on the top left shows the depth image generated. The one to its 

right is the usual RGB image captured by the Kinect. And the larger image is 

the anaglyph generated by clicking the button Generate Anaglyph. 

 

 

 
 

 

Our next task was to generate anaglyphs in real-time 



For that we had to pass each frames directly, without saving it anywhere, it 

requires multi threading concepts.  

Below is a list of the key class methods and properties of the code we have written. 

 Anaglyph: A bitmap object. Output of the anaglyph generation process. You 
first must call GenerateAnaglyph or this property will remain null. 

 Stereoscopic_RightChannel: A bitmap object. One of the outputs of the 
stereoscopic image generation process. You must first call 
GenerateStereoscopic or this property will remain null. 

 Stereoscopic_LeftChannel: A bitmap object. One of the outputs of the 
stereoscopic image generation process. You must first call 
GenerateStereoscopic or this property will remain null. 

 Stereoscopic_SideBySide: A bitmap object. Contains both right and left 
images of the stereoscopic image generation process. You must first call 
GenerateStereoscopic or this property will remain null. 

 MaxPixelDisplacement: Get or set the max movement of pixels in 
displacement. 

 Smoothing: Fill between gaps after displacement with edge pixels or leave 
them black. 

 SwapRightLeft: Swapping right and left channels. 
 InverseDepthMap: Can be used for inverting pixels of the input depth map. 

Very usable when you don’t know exactly how the depth map is generated. 
(Some cameras create a depth map with “More Near-More Black” rules and 
you need to inverse them.) 

 SaveStereoscopic: Will save a stereoscopic image as a jps file. A jps file is a 
simple JPG file that counts both right and left channels. Can be opened by 
programs like nVidia 3D Vision Photo Viewer. 

 SaveAnaglyph: Will save the anaglyph output as file. 
 GenerateStereoscopic: Will create/update stereoscopic outputs by given 

image and depth map. Must be called before using outputs. Return value is 
boolean. 

 GenerateStereoscopicAsync: Asynchronous version of 
GenerateStereoscopic. After calling this method, you must wait for the 
StereoscopicComplete event. 



 GenerateAnaglyph: Will create/update an anaglyph output by given image 
and depth map. Must be called before using any output. Return value is 
boolean. 

GenerateAnaglyphAsync: Asynchronous version of GenerateAnaglyph. After 

calling this method, you must wait for the AnaglyphComplete event 

 

4.3 Phase-2 

 

Image zooming 

 

Performing image resizing by using the generic demosaicing algorithm of Hor´e et 

al. The experimental results show that our approach is reliable and the 

performances in image resizing are better than some joint demosaicing and 

Zooming algorithms as well as some popular resizing algorithms such as the 

bilinear algorithm. 

 
 

We made a code in which, one larger picture box shows an image, while the other 

zooms a portion of the same image, depending on the position of the cursor. 



 

This method first calculates the size of the portion of the image we want to capture, 

depending on the current zoom factor. It then creates a temporary bitmap, and 

copies the portion of the image to it. The SizeMode property of the 

smaller PictureBox is set to SizeMode.StretchImage to simulate zooming. The 

larger the zoom factor, the smaller the portion copied, and therefore, the more 

zoomed in a stretched image will look. 

 

 

 

    

 

Normal view                                                      zoomed view at 3x 



       

Normal                                                      3x zoom 

 

 

 

5x zoom 

4.4 Phase-3 

We designed a feature that saves a live anaglyph video in mpeg format by 

rendering video from raw frames which could be later run on a 3-D TV. 

Progress: still adding a feature 



 

 

5. Further Work 

A 3D endoscope uses a pair of parallel optical channels to generate two images of 

the surgical site from two slightly different perspectives. In this project, owing to 

unavailability of such high end equipment, we achieved the result using a Kinect 

which gives a depth map directly. However, work needs to be done to generate 

depth maps using a pair of parallel optical channels and consequently an Anaglyph 

3D. 

3D without glasses is also an emerging technology and work could also be done to 

achieve this for endoscopy. 

         

 

                                         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

6. Conclusion 

 

This project aimed at proving the power of anaglyphs in real time video 

generation. This was intended to prove the results on a small scale for a big project 

on 3-D endoscopy. It uses the same concept and gives a 3-D video of the internal 

organs. Due to the hardware limitations, we tested our code on Kinect, and got 

satisfactory results. 
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