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Abstract 

In this paper, we will be researching what the future of 3D cameras will be. This topic is 
subdivided in three categories: (1) mapping or recording, (2) standalone interaction and (3) 
enhanced interaction. 

Our research is mainly based on experiments performed by others and our personal 

experience[1]. We also used research material from touch screens and we compared the 3D 

camera to similar existing techniques. To confirm these deductions, we had an interview with 

Jan Derboven, researcher in touch interfaces and gestural interaction from the K.U. Leuven. 

The results showed that mapping cameras have a great future once the resolution and accuracy 

increases. Standalone 3D cameras will only be successful as long as the interactions are kept 

very basic. To overcome this limitation, enhanced interaction provides the solution. 
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Introduction 

3D technology has become increasingly 

important in our lives. Not only have 3D 

movies been released rapidly, but also 3D 

cameras became popular. With the release of 

the relatively cheap 3D Kinect camera from 

Microsoft, this technology became available to 

the masses. In first instance, these cameras 

were a new way to interface with video games, 

replacing the physical controller. As other 

cameras made it to the market and software 

was available to freely interface with them, 

many experiments in multiple areas were 

performed by hobbyists. 

The purpose of this study is to investigate in 

what areas the 3D camera technology could 

be a success. Because this technology is very 

new, there is very little conclusive research 

but rather a lot of experimenting. This led us 

to compare the functionality of 3D cameras to 

those of known technologies like touch 

screens. The vast amount of experiments and 

applications can be subdivided into three 

categories:  

(1) mapping or recording, (2) standalone 

interaction and (3) enhanced interaction. 
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Methods 
It is impossible to give a single conclusive 
answer to this question for all of the 
categories. That is why they will be discussed 
separately. 

1. Mapping/recording 
A first category is what we call the mapping or 
recording applications, where user interaction 
is not present. The best example to introduce 
this category is the land surveyor tool [3]. The 
classical way for a land surveyor to measure a 
distance is by means of a so-called total 
station. This device can measure distances 
with a laser to a single point at a time. Hence, 
this is quite a slow way to map multiple points. 
In one of our posts, we introduced a 3D 
version of this tool. Instead of a static laser 
pointer, a 3D camera based on a laser is used, 
resulting in a full 3D image of the visible area 
in the time a land surveyor would finish 
measuring a single point. 

 

Figure 1 3D land surveyor tool 

3D video conferencing[4] is another application 
in the mapping category. By making a full 3D 
model of the environment, the receiver can 
choose from what angle he wants to look. An 
architect could show his scale model to a 
client that is on another continent. 3D 
cameras are not capable of looking through 
objects, hence for a full model, multiple 
cameras have to be positioned around the 
object or person. 

 

 

 

2. Standalone interaction 
Standalone 3D interaction means that the 

user interacts with the camera, without any 

other kind of tools like touch, buttons, voice 

control and others. This provides the biggest 

degree of freedom because you enter the 

room and can interact with the device without 

even touching the start button. The Kinect 

camera from Microsoft, as stated earlier, 

offers this kind of interaction. 

The Kinect gives the gamers the ability to be 

the game controllers. The movement of the 

user is captured by the camera and the image 

on the screen will respond to the 

corresponding gestural input. The gamer is 

represented by a silhouette (or avatar) on the 

screen that performs the same actions as the 

gamer does. 

 
Figure 2 Kinect avatar 

A second example is called “3D mirror” which 

is a proof of concept designed for shopping 

malls. Traditional shopping for clothes is tiring 

and a lot of time is wasted waiting for a free 

dressing room. This application consists of a 

screen embedded in a window or a mirror 

combined with a 3D camera. The person can 

see him/herself on the screen, just like a 

regular mirror. The 3D camera makes it 

possible to try on (virtual) clothes, without 

even walking into the shop. By just waving 

your hand, you can browse the entire 

catalogue of the shop! 
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Figure 3 3D shopping mirror 

A last example of standalone 3D interaction is 

illustrated in the picture below. It is a futuristic 

application where a 3D camera is installed in 

hospitals [5]. The 3D camera allows surgeons 

to have access to medical images while not 

having to touch a controller and thereby save 

them the necessity to re-scrub in order to 

preserve sterility around the patient. This 

would make it possible for the surgeon to 

check some medical data during the actual 

surgery, possibly saving critical time. 

 
Figure 4 3D interaction in surgery 

3. Enhanced interaction 
The third category is enhanced interaction, 
which means that the application is based on 
an existing (physical) way to interact and 3D 
interaction is added to that experience. 

A first example is the PlayStation Move[6]. It 

can be described as a combination of a Wii 

remote and Kinect camera. The camera is in 

fact not a 3D camera, but a simple 2D camera. 

The 3D information is gained out of the 

combination of visual data and knowledge 

about the shape of the Move controller. This 

shows that there is no single way to acquire a 

3D model of the environment. The fact that 

the PlayStation Move is stationed under the 

enhanced interaction category is due to the 

controller that the user is holding in his hand. 

The big movements are registered by the 

camera, and the small finger movements by 

the buttons on the controller. 

One of the experiments we discussed is the 

3D sandbox[7]. Basically It is a children’s 

sandbox with a projected image as an overlay. 

The 3D camera scans the terrain and 

generates a realistic overlay to be displayed 

on top of the sand. By changing the height of 

the sand, the overlay changes from water, 

sand and grass to snow. 

 

Figure 5 3D enhanced sandbox 

3D war games are not available on the market 

yet, but all the technology already exists. The 

Gadget Show's gaming experiment[8] 

premiered on a UK TV channel where people 

built a 3D war game based on all kinds of 

technologies: 3D interaction, pixel mapping, 

wireless communication, physical feedback 

and so on. You hold a model of a gun in your 

hands and you walk around on an omni-

directional treadmill that prevents you from 

actually moving around, while still having the 

feeling of walking. 

The goal of this experiment was to create an 

immersive gaming experience that lets you 

think you are actually there. The treadmill not 

only keeps the gamer in one spot, but also 

provides the positional information for the 

game. The triggers on the gun let the player 

shoot and a Kinect camera detects crouch, 

stand up or jump moves. 
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Figure 6 Realistic game simulator 

Results 

1. Mapping/recording 
There only seem to be advantages to a 
mapping system that is so fast at mapping 
entire areas. What are the reasons that this 
system is not widely used by all land 
surveyors yet? 

The only reason is that the resolution and 

accuracy of 3D cameras cannot keep up with 

those of the full stations used nowadays. It is 

only a matter of time before the performance 

becomes comparable to the solutions 

available today, while also providing a great 

increase in speed. This new generation of 

recording devices will not only greatly 

increase productivity, but also provide access 

to a completely new dimension. Combined 

with the right software, every tourist could 

make a 3D model of a monument by just 

walking around it. If that data is combined with 

locational information (e.g. gps, compass…), 

an entire virtual representation of our real 

world could be made in no time. Imagine 

yourself to be able to make a 3D model of 

your house and put virtual versions of the 

IKEA furniture in there: no more bad buys! 

2. Standalone & enhanced 
interaction 

In this part, we will start by comparing the 

Microsoft Kinect with the PlayStation Move [6]. 

Although 3D game with the Kinect is a 

success, it is not perfect. Because the full 

image has to be processed for body 

recognition, the response time is a lot longer 

than with the Move. The PlayStation only has 

to find colored circles and calculate their size. 

Even though it is faster, the possibilities of full 

body control become limited: you will not be 

playing games with your feet. 

Another aspect is the accuracy. As the Kinect 

has to recognize the user in a room where the 

contrast between colors is not that big, 

interpretation errors can occur. These errors 

will result in an inaccurate representation of 

the user in the game. The possibility that this 

occurs with the Move is much smaller 

because the bright orb is easily detected.  

A final aspect is the flexibility. The Kinect 

returns feedback to the user via a TV screen 

while the Move also provides the users with 

buttons and hence tactile feedback. Large 

moves are interpreted similarly by both 

devices, but small moves are nearly 

undetectable to the Kinect, while the Move 

can detect button presses. Even though small 

moves can be detected by high-resolution 

cameras, the signal to noise ratio will be high. 

This will result in inaccurate or faulty 

information for the system. 

Small moves, and thus fast moves, might 

simply go undetected by the system. One of 

the reasons is the limited frame rate of the 

camera that is often between 25 and 60 fps. 

Any movements faster than this frame rate will 

be invisible to the camera. This limitation is 

not only caused by the cameras that are 

currently available, but also by the processing 

power of the system that has to interpret the 

data. Another reason is once again the noise 

that is recorded from the environment. 

Infrared light sources (like the ones used in 

3D cameras) are found everywhere and 

special reflective properties of surfaces make 

it nearly impossible to get a single noise-free 

image. The only way to remove this noise, is 
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to average the data over time. This not only 

removes most of the noise, but sadly, it also 

decreases the responsiveness of the system 

and hence makes fast moves invisible. 

The last problem is unique to standalone 

interactions. The transfer between modes 

(different actions) is very hard to detect and 

can result once again in errors. Take an 

archery game as an example: the user pulls 

the strings, and then wants to fire the arrow. 

In real life, we would open our hand, but this 

is undetectable by the camera, so another big 

move is necessary. The very same thing is 

easy to accomplish with the Move: you pull 

the strings while keeping the button pressed, 

and release the button when you want to fire. 

 

Figure 7 Archery game with Kinect 

 

Figure 8 Archery game with PlayStation Move 

When moving the game experience away 

from the controller, we see that the number of 

ways to interact with the game becomes a lot 

more limited. A racing game demands quite 

some actions like accelerating, braking, 

switching gears and steering. Parts of those 

actions are often automatically done by the 

system when using a 3D camera. 

If we want the best of both worlds, enhanced 

3D interaction is the way to go. You get to use 

your whole body to interact with the system, 

while our fine motor skills – that make us 

unique amongst mammals – are not 

neglected.  

Conclusion  
To conclude, 3D cameras are quite useful in 
3D mapping or recording because they 
provide very fast snapshot distance 
measurements. It will become more popular 
when the quality of the camera increases. 

Standalone 3D interaction can only be used in 

some specific areas where only a few simple 

gestures are used and speed or accuracy is 

not that important. In general, complex 

gestures or a great variety of gestures has to 

be avoided in such applications. One of the 

reasons is that the user is always interacting 

with the system. Even though the user does 

not want to interact, a gesture could be 

triggered. The distinction between the 

different gestures forms another problem. And 

if the number of gestures and the complexity 

of the gestures are huge, it is difficult to 

implement it in standalone 3D interaction 

without any errors. 

Enhanced 3D interaction overcomes the 

previous problems. For future applications 

that require interaction, the enhanced 3D 

interaction will be the best natural option. 

From the couple of applications we discussed 

in the paper, enhanced 3D interaction indeed 

brings the application closer to the user while 

maintaining the existing features. 
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Addendum 
At 17/02/2012 we got feedback from SoftKinetic, stating that they can confirm our findings and 

that they are testing new ways to enhance the information feed with other sensory inputs. 
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