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Abstract 

This report has the purpose of exploring the area of developing a natural interaction game using Microsoft 

Kinect. The launch of Kinect for Microsoft Xbox 360 has given us hardware for tracking humans, face 

recognition, speech recognition and 3D reconstruction for a relatively cheap price. This has created other areas 

of usage for Kinect than just in the area of games for Xbox. In this report I find out which development tools 

that are available today for developing applications for the PC platform and what they offer. I also choose one 

of them and develop a game with it with the purpose of evaluating the tool and also for getting the experience 

of creating an application with a natural user interface.  

The report is also part of a pre-study to introduce natural user interface applications into a game course at the 

university. This raises some requirements on the tools and therefore many of the discussions and results are 

with those requirements in mind. Those requirements being mainly that the tools should be available on the 

Windows platform and that they should be easy to use. 

The results shows that the area of developing natural interaction applications is new and therefore the tools 

available today are not totally mature yet. There are free tools from open source communities and tools from 

companies that you have to purchase to use. Both of them are trying to find their own way when it comes to 

the features and distribution of the tools and therefore which way to take is not obvious. 

Also developing a natural user interface is not always that straight forward. When there are no buttons 

available at all, it changes what you can do and how you do things. I will share my experiences and thoughts of 

both the development tools and the game I created throughout the report.  
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1 Introduction 
A long time ago, command line interfaces were used to communicate with computers. The procedure for 

communication was that the system would wait for the user to enter a command using an artificial form of 

input device, being the keyboard. The commands available were not many and they had a very strict syntax. 

After this, the graphical user interface came. It introduced the mouse and relied on metaphors such as 

“desktop” and “drag” for interacting with the screen. The interaction also became more exploratory. You could 

click on different parts of the screen and see what happens. Today we are talking about natural user 

interfaces, interfaces that get rid of artificial input devices such as mouse and keyboard. Instead the user uses 

his body and voice to communicate with computers. 

1.1 Background 
When Microsoft launched Kinect for Xbox, it revolutionized the way we play games. Games were now 

controlled using just your body and nothing else. But the launch did not only change the way we play games, it 

also introduced relatively cheap hardware, hardware that could not just be used for natural user interfaces, 

but also for facial recognition and 3D reconstruction. We have for an example seen a large commitment from 

ROS (Robot Operating System)1 to provide means of using Kinect on robots to create maps of their 

surroundings and for object recognition. 

1.1.1 Microsoft Kinect 

Kinect is originally a Microsoft Xbox 360 peripheral. It is used as a motion sensing input device which enables 

the possibility of natural user interfaces. Instead of controlling games with an Xbox 360 control, you use your 

whole body, changing the way games are played. Instead of pressing a button on the control to jump or kick a 

ball, you yourself jump or kick the ball with your leg in the air. 

Kinect has been awarded with a Guinness World Record in the category fastest-selling gaming peripheral with 

8 million units sold in its first 60 days on the market2. So obviously it is a very popular accessory for Xbox, but 

we are also seeing it being used in different ways other than just for controlling games on the Xbox. Today 

people are trying to find other usage areas for it on their computers and other electronic devices. There are 

examples of it being used for controlling applications on computers and also in different 3D reconstruction 

projects. I will describe the different parts of Kinect that makes all of this possible to do. The parts are 

indicated in Figure 1. 

 

Figure 1: The different parts of the Kinect sensor (source: Kinect sensor components
3
) 

                                                           
1
 ROS: http://www.ros.org/wiki/openni_kinect (2011-12-05) 

2
 Guinness World Record: http://research.microsoft.com/en-us/news/features/kinectskeletal-092711.aspx (2011-12-09) 

3
 Kinect sensor components: http://support.xbox.com/en-US/kinect/more-topics/kinect-sensor-components (2011-12-09) 

http://www.ros.org/wiki/openni_kinect
http://research.microsoft.com/en-us/news/features/kinectskeletal-092711.aspx
http://support.xbox.com/en-US/kinect/more-topics/kinect-sensor-components
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1: 3D depth sensors 

The Kinect bar has an infrared emitter and a camera that together gives a way of creating a depth map, similar 

to the one in Figure 2. With the depth map, a basic shape of the room is created and the processing of 

interesting parts such as humans can be started. Kinect actually includes a chip that does some of this 

processing directly. It starts to look for shapes that appear to be a human body and then starts calculating how 

those parts are moving and where they can move. 

2: RGB camera 

The bar also includes an ordinary RGB (red green blue) camera that helps in identifying people but that can 

also be used to take ordinary pictures or for showing a video of the room. 

3: Microphone array 

At the bottom of the bar, there are four microphones facing down. These can be used for speech recognition, 

positioning and on the Xbox they can also be used for voice chat. 

4: Motorized pivot 

The bar is placed on a motorized pivot which means that you can tilt the device to change the view of sight. It 

can for an example be necessary to tilt the device to be able to find the floor for calculations. 

 

Figure 2: Depth map from Kinect (source: Joystiq
4
) 

1.1.1.1 Alternatives 

There are other devices available that offer similar features as Kinect but with different technologies and 

algorithms. Examples are SoftKinetic DS3115 and Asus Xtion PRO LIVE6. While Kinect was launched for home 

users as a peripheral for Xbox, these are more for engineers that want to develop their own applications. 

1.1.2 Natural User Interface – NUI 

A Natural User Interface, or NUI, is a user interface that is invisible. There are no controls or other devices that 

need to be held or attached to the user. With the introduction of Kinect, this kind of interface has become 

                                                           
4
 Joystiq: http://www.joystiq.com/2010/06/19/kinect-how-it-works-from-the-company-behind-the-tech/ (2011-12-09) 

5
 SoftKinetic DS311: http://www.softkinetic.com/Portals/0/DEPTHSENSE_DS311_DATAHSHEET_V1.3.pdf (2011-12-09) 

6
 Asus Xtion PRO LIVE: http://www.asus.com/Multimedia/Motion_Sensor/Xtion_PRO_LIVE/#specifications (2011-12-09) 

http://www.joystiq.com/2010/06/19/kinect-how-it-works-from-the-company-behind-the-tech/
http://www.softkinetic.com/Portals/0/DEPTHSENSE_DS311_DATAHSHEET_V1.3.pdf
http://www.asus.com/Multimedia/Motion_Sensor/Xtion_PRO_LIVE/#specifications
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easy to introduce to different environments. There are already examples of computers being controlled using 

only your hands. 

“This technology is a radical development in human-computer interaction. First, we had 

the green screen, then mouse and keyboard, then touch and multitouch, and now, what 

could be called ‘no-touch’ interaction. It has radically advanced the state of the art in 

gaming, but that is just the beginning. This is a new kind of technology that could have 

far-reaching implications for the way we interact with different kinds of machines.” says 

Andrew Blake, a Microsoft distinguished scientist and managing director of Microsoft 

Research Cambridge.7 

With NUI, the human user is supposed to feel natural in the way they operate computers and other devices. By 

making the user feel natural, the operating is supposed to become much easier. In a perfect system the user 

should just be able to just start controlling the computer without thinking about how to give a certain 

command. NUI is not only about using your hands to control devices but your whole body and also your voice. 

 “Kinect is a motion-sensing input device that’s a revolutionary new way to play games 

using your body and voice instead of a controller. Now, instead of playing a soccer 

game by mastering a series of button commands that have nothing to do with soccer, 

you play by using your feet, head, body, and, if you are the goalie, your hands. To play 

ping pong, you move your hand just the way you would if you were playing in the 

garage with a ping pong table, a ball, and a paddle.” 

“Until now, we have always had to adapt to the limits of technology and conform the 

way we work with computers to a set of arbitrary conventions and procedures. With 

NUI, computing devices will adapt to our needs and preferences for the first time and 

humans will begin to use technology in whatever way is most comfortable and natural 

for us.” 

 

Bill Gates8 

NUI has, in some meaning, already been around for some time. An example is sinks with infrared sensors 

instead of handles, where you wave your hand below the tap to dispense water. Even though the waving itself 

is not a gesture that is recognized by the sink, I believe that it is rather natural to put your hands below the tap 

to see what will happen. 

Besides using speech and body language, using your hands is a large part in the way humans communicate 

with each other, and therefore many of the existing NUI are about using your hands and making gestures to 

communicate. We have seen examples of gestures on touch screens where we drag our fingers on the screen 

to move a picture up or down, or pinching/expanding the placement of two fingers together to zoom out/in of 

pictures. Now we are starting to see the same thing but without touching a physical device, like the screen on 

touch devices. 

NUI introduces new ways of thinking and new problems to be solved since there are no buttons available at 

all. In other motion sensing systems there has also always been some kind of physical device available to help 

                                                           
7
 Andrew Blake: http://research.microsoft.com/en-us/news/features/kinectskeletal-092711.aspx (2011-11-28) 

8
 Bill Gates: http://www.thegatesnotes.com/Personal/The-Power-of-the-Natural-User-Interface (2011-11-28) 

http://research.microsoft.com/en-us/news/features/kinectskeletal-092711.aspx
http://www.thegatesnotes.com/Personal/The-Power-of-the-Natural-User-Interface
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you. For example PlayStation Move9 and Nintendo Wii10 are both motion sensing systems, but they do not 

track human beings. Instead they track a handheld control and this control has buttons. Even though the 

buttons are not many, they will still help you to get rid of some problems. For example take a bowling game 

for Nintendo Wii, to throw the ball, you swing your arm as you would do naturally when playing bowling, but 

to release the ball, you release a button on the control. How do you represent the action of releasing the ball 

when there is no buttons like in the case of using Kinect on Xbox? Having a control with buttons available can 

also help with the problem of accidently triggering actions by doing gestures in front of the system. It can be 

an accident because of the user not knowing the system was active, because the system interpreted the 

gesture in the wrong way or maybe because the gesture was not towards the system but somebody else in the 

room. It can also just be because of the user not knowing that the gesture that was made was a gesture that 

the system actually could recognize. 

For a developer you have to consider the above aspects of NUI applications. Traditional applications use a 

combination of mouse, keyboard and gaming controls, limiting the amount of commands there are to give to 

your application. When using your body, there is almost an infinite amount of commands to give to the 

system. There can be a combination of positions of different body parts. There can be a combination of 

gestures. And you can also combine all of that with your voice. Another aspect to consider is also how you 

represent what the user is doing in the room to something on the screen. There must be a clear connection of 

what is happening on the screen to what the user is doing, and the connection must feel natural or the user 

will be confused.  

1.1.3 Gesture recognition 

One way of introducing “buttons” in NUI applications is to introduce gesture recognition. Recognizing gestures 

is a science itself. There are different approaches and algorithms for dealing with gesture recognition 

depending on where it is used. Gesture recognition is nothing new and has for an example been used for 

character recognition on mobile devices when using a stylus to write messages. Here doing a gesture with your 

hand (holding the stylus) is interpreted as a character that you want to include in your message. 

If you have ever tried entering characters with a stylus, you will know that it can sometimes be very frustrating 

because the device recognizes your gesture in the wrong way and enters another character than the one that 

was intended, or maybe it does not recognize it at all. For an example, the character ‘S’ might easily be 

recognized as the character ‘5’. This is not a problem only when it comes to character recognition, but in 

gesture recognition generally. 

There are basically two approaches to recognizing gestures or patterns, namely algorithmic search and 

template based search, which I will describe briefly in the following chapters. 

1.1.3.1 Algorithmic search (constraints search) 

With algorithmic search you try to describe the gestures with different algorithms by defining different 

constraints. For an example, when defining the gesture “swipe right”, the basic constraints are that the motion 

of your hand must be horizontal and the total distance your hand has moved must have a certain length. As 

soon as your hand starts to move vertically you can cancel the matching algorithm. But then of course, you 

must also allow some movement vertically as well since nobody can move their hand on a totally straight line. 

Algorithmic search is easy to use when you want to define easy gestures, especially those that are one 

dimensional, or straight in any direction. It is also not too hard to apply for both two and three dimensional 

gestures. But for more advanced gestures, such as a circle, it becomes much harder. To define a swipe gesture 

                                                           
9
 PlayStation Move http://en.wikipedia.org/wiki/PlayStation_Move (2012-12-05) 

10
 Nintendo Wii: http://en.wikipedia.org/wiki/Wii (2012-12-05) 

http://en.wikipedia.org/wiki/PlayStation_Move
http://en.wikipedia.org/wiki/Wii
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it is easy to define in which direction the hand must be moving for it to be that kind of gesture, but for a circle, 

there are so many different start positions to consider. Did the user start at the top of the circle or at the 

bottom, or maybe somewhere in between? Depending on where the start point is, there are different 

directions that the hand will continue moving in, making it hard to define the gesture in an algorithm. 

1.1.3.2 Template based search 

In template based search you match gestures to recorded templates. This means that there is no complexity in 

defining the gesture itself, but instead the matching algorithm must be more sophisticated. If we use the 

example of characters again, this would mean that for every character we would have to define it once to have 

some kind of database for the matching algorithm to browse through. You would start by for an example 

saying “write the character ‘A’” and then let the user write the character ‘A’. Or when using NUI we would be 

asked to do a circle gesture in front of the camera. 

The problem with template based search is that a gesture will never be performed in the same way twice. 

There will always be some variation in start position, speed or the path the hand took, even if it is the same 

person performing the same gesture. This means that there has to be several characters ‘A’, or several circle 

gestures to try to match against. The algorithm must be able to handle variations in speed of performing the 

gesture and also small variations of the angles in the gesture. 

However template based search gives you the freedom of defining gestures in any way you want. You can 

make a gesture formed as a ‘Z’ or even a spiral gesture and it would still recognize it if the algorithm is good 

enough. 

1.2 Purpose 
When developing an application that uses Kinect, you want to have tools that make it easy to communicate 

with the device. In practice, this means that we want to have a high level of abstraction in the way we 

communicate with the device. It would take a lot of time and effort to process the video and depth streams of 

the device and make it into useful information that can be used in applications without that abstraction. We 

want to be able to talk about objects, position of different parts of an object. We want to be able to track an 

object in a room, and if the object is a human, an easy way for the object to communicate back to our 

application. Besides those things, you also want an easy way to perform testing of your application. It would 

be time consuming and not always practical to have to stand in front of the device to test your application. 

The purpose of this thesis is to explore the development of a natural interaction application using Kinect and 

to find out what tools there are to help you in that development. The thesis is also a part of a pre-study for 

introducing Kinect as part of a game development course at the university. Therefore the information and 

reflections in the report are centralized around the requirements that automatically were introduced by this. 

Those requirements being that the solutions I find must fit the environment that the students will find 

themselves in.  

 The computers that are available to the students are running Microsoft Window 7. 

 The licenses should preferably be free and it should not affect the way the students can use the 

software. 

 The tools must be easy to learn. The students should not have to put in a lot of time to find out how to 

use the tools, but instead the time should go to using the tools and exploring the possibilities of them. 

 The possibility of easily adding gestures to their applications should be available, preferably 3D 

gestures. They should not have to put in time to make their own gesture recognition algorithm. 
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1.3 Method 
I started by finding out which different development tools are available today using Internet as my source. I 

found out there was a couple of different to choose from and out of those I chose three that I thought could 

be interesting and investigated them further. I did that mainly through further searching on the Internet, 

reading their specifications and user guides, but also from testing them in very small applications to get some 

kind of feeling of how you use them. 

Finally I choose the one that felt most suitable and created a game with it to really get the experience of 

creating a NUI application that uses Kinect. By using the tool in a real project I got to stumble upon the 

different problems there are to developing these kinds of applications and see what solutions there are. Also, I 

got to know if the tool really is something that could be used in the game course. 

The game was created with the help of Microsoft XNA11, a tool that helps you with game creation and 

management. 

2 Development tools 
Naturally since Kinect is a Microsoft product I started by looking at what Microsoft had to offer when it came 

to development tools. It turned out that Microsoft had not had any development kits available publically until 

June 201112 (Kinect was released late 2010). They had only had tools for developing games for the Xbox 

platform and the tools were only for those that were licensed Xbox Publishers or developers13. This new 

release brought the possibility for anyone to develop Kinect applications for the Windows platform. The 

development kit is currently for non-commercial purposes and is still in a beta stage. But even before this 

release, developers were already developing for Kinect through different open source communities such as 

OpenKinect14 and NUI Group15 that had managed to create drivers and development kits for Kinect. Another 

big industry-led open source community is OpenNI16. 

The development tools that I found to be interesting were OpenNI together with NITE, SoftKinetic Iisu and 

Microsoft Kinect for Windows together with Kinect Toolbox. Below I have described the tools and my 

experiences and thoughts of developing a Kinect application using these development tools. The results of 

OpenNI/NITE and SoftKinetic Iisu are mainly based on literature studies and just some surface testing of them, 

while since I used Kinect for Windows for the real development, there are more hands on experiences and 

results to be shared in that chapter. The last chapter contains a summary of the results. 

2.1 OpenNI/NITE 
Open Natural Interaction or OpenNI is an industry-led, not-for-profit organization formed to certify and 

promote the compatibility and interoperability of natural interaction devices, applications and middleware. 

One of the members of this organization and provider of a lot of the technology17 in Kinect is PrimeSense. To 

get some kind of standard within the Natural Interaction industry they have released a framework called 

OpenNI. This framework consists of a low level framework and a high level framework. The low level 

framework covers communication with natural interaction devices and the high level framework covers 

middleware solutions (which gives you the high level abstraction of the data coming from the devices). With 

this separation, you can easily change your natural interaction device or middleware without breaking your 

                                                           
11

 Microsoft XNA: http://en.wikipedia.org/wiki/Microsoft_XNA (2011-12-05) 
12

 Release date, Kinect for Windows SDK: http://en.wikipedia.org/wiki/Kinect#Kinect_for_Windows_SDK (2011-11-16) 
13

 Kinect Xbox developers: http://www.xbox.com/en-US/developers/xbox360/ (2011-11-16) 
14

 OpenKinect: http://openkinect.org/wiki/Main_Page (2011-11-16) 
15

 NUI Group: http://nuigroup.com/forums/viewthread/11249/ (2011-11-16) 
16

 OpenNI: http://www.openni.org/ (2011-11-14) 
17

 Kinect technology provider: http://en.wikipedia.org/wiki/Kinect#Technology (2011-11-14) 

http://en.wikipedia.org/wiki/Microsoft_XNA
http://en.wikipedia.org/wiki/Kinect#Kinect_for_Windows_SDK
http://www.xbox.com/en-US/developers/xbox360/
http://openkinect.org/wiki/Main_Page
http://nuigroup.com/forums/viewthread/11249/
http://www.openni.org/
http://en.wikipedia.org/wiki/Kinect#Technology
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application (as long as they are certified to use OpenNI). Figure 3 describes how the OpenNI framework is 

built. 

 

Figure 3: Abstract layered view of the OpenNI concept (source OpenNI User guide v3
18

) 

Natural Interaction Technology for End-user (or NITE19) is one of the middleware solutions that confirm to the 

OpenNI high level framework for middleware, developed by PrimeSense. OpenNI together with NITE gives you 

algorithms for automatically identifying users and tracking them. It gives you a framework API for 

implementing NUI controls based on gestures. The API already includes several gestures that can be detected. 

It also gives you tools for recording data and then playing it back to be able to run simulations within your 

application. 

The OpenNI framework was originally written to be used with the programming language C, there is however a 

C++ wrapper. In fact, most of the examples are written in C++. 

2.1.1 Review 

Some of the advantages of using OpenNI and NITE include the predefined gesture detectors. This means that 

you do not need to spend time defining your gestures and you get the gesture recognition algorithm for free. 

NITE includes detectors for recognizing swipe (up, down, left and right), push, wave and circle gestures. Every 

detector also has parameters that can be adjusted. For the swipe detector you might want to adjust the 

parameter that defines how much your hand is allowed to move in height when detecting a “swipe right” 

gesture, or for a circle detector, how large the radius of the circle must be to be detected. The availability of a 

recorder is handy for testing your gestures and also generally when you want to debug your application. 

The gestures available will take you far when developing a traditional application. When developing a game 

you might want to be able to define more complex gestures, and in that case you want to be able to define 

your own gesture and tell the application to detect it. There is however no tool available for doing that, which 

means that you would end up developing your own gesture recognition system anyway. 

                                                           
18

 OpenNI User guide v3: Follows the installation package. 
19

 NITE: http://www.primesense.com/en/nite (2011-11-14) 

http://www.primesense.com/en/nite
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NITE also has the means to describe a state machine for when gestures can be detected and what should 

happen when it is detected. You can in an easy way define which detectors should be active and receive data 

and then replace those objects depending on different states of the application flow. For example, a swipe 

gesture starts a game, and a circle gesture ends it. So while the system is in standby, it looks for a ‘start game’ 

command in the form of a swipe gesture. Once a swipe is detected and the game begins, the circle detector 

becomes the active object, since the system is now looking for an ‘end game’ command in the form of a circle 

gesture Figure 4 below shows an example of how a state machine is built. 

OpenNI and NITE are both available for the 32 and 64 bit versions of the Windows and Ubuntu platforms, 

making it available for many computer environments, including the ones at the university. 

 

 

Figure 4: Example of state machine in NITE (source NITE Controls 1.3.1 User Guide
20

) 

Some of the disadvantages of OpenNI and NITE include the installation. There are different instructions on 

how to get it to work with Kinect depending on where you are reading about it which makes it very confusing. 

There are 3 (or 4 depending on where you are reading) different installations that has to be done before you 

can start developing with all functions available and there is no real description of what the different 

installation files contains. This makes OpenNI and NITE non trivial to get installed on your machine, and you 

are not sure of what you are installing and why you are installing it. It requires time and effort of reading the 

documentation quite far before you understand how the different parts connect to each other. Also, there is 

no documentation available for NITE until you have installed it, since the documentation comes together with 

the installation file. 

                                                           
20

 NITE Controls 1.3.1 User Guide: Follows the installation package. 
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OpenNI does have support for the audio stream that can be fetched from Kinect, but there is no voice 

recognition in NITE. Voice recognition is a large part of natural user interfaces and therefore something that 

definitely should be added in the future. However it did not cause any problems for me, since it was nothing 

that was needed, but it would have been a bonus to have it available. 

There is also the problem of having to calibrate users when using OpenNI. To be able to start tracking a user 

they need to do a calibration pose first. The calibration phase is needed for the system to learn the dimensions 

of a user. This data can be saved and used again, but when another user with completely different dimensions 

uses the same calibration data, the information given to your application will not be accurate, therefore, for 

every new person a new calibration must be done. 

These disadvantages and also that the main programming language used is C++, which is a lower level 

language than we would prefer, made us not chose to use OpenNI and NITE.  

2.2 SoftKinetic Iisu 2.8 
SoftKinetic21 is an end-to-end provider of gesture based platforms for consumer electronics. They offer 

solutions for hardware, middleware and tools for gesture recognition. Even though they have their own 

hardware, their solutions are said to be compatible with all major 3D depth-sensing devices, including Kinect. 

 

Figure 5: How does Iisu work? (Source: Iisu developer guide
22

) 

Iisu (which is an abbreviation of “the Interface Is U”) development kit is a 3D gesture recognition middleware 

software platform. Figure 5 gives you a good overview of how it is used. With Iisu they have managed to 

separate the application development itself from gesture creation and design by introducing a tool called Iisu 

Interaction Designer. With Iisu Interaction Designer you describe your gestures by writing Lua scripts and then 

test them using the visualization center. With the visualization center you can easily see when a gesture is 

detected and you can also tweak the parameters of your script to get a more accurate detection. The test can 
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 SoftKinetic: http://www.softkinetic.com/ (2011-11-18) 
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 Iisu developer guide: Follows the installation package. 

http://www.softkinetic.com/
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be done by actually standing in front of the camera or by playing recorded movies. Figure 6 shows a part of a 

script for detecting when the hand of a person is down. It also shows the visualization center with the 

parameters that are available to change for this script. 

 

Figure 6: Iisu interaction designer and visualization center 

2.2.1 Review 

Iisu turned out to be another middleware for OpenNI just like NITE, which means that you will still need the 

OpenNI drivers to communicate with the Kinect. A big difference between NITE and Iisu is that NITE is open 
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source while Iisu is not. It is not a development kit you just pick up and start developing with within minutes. 

You need to apply for a license23 to use their software. 

They have a free version and premium version that you can choose between. The free version is valid for 6 

months and contains partial skeleton tracking, runs exclusively on Windows and is community supported. Also 

they do not approve anyone to use their software just like that. They only approve development companies 

(with a minimum of 3 permanent employees), researchers and people within the academic world or people 

that have a concrete project in mind. The free version license is also hard coupled to just one computer since 

you have to supply a MAC address when applying for the license. This makes SoftKinetic a closed community 

which makes it hard to find tutorials and information about their tools on the web. They do have a forum 

where you can ask questions and get answers from people within their own staff, but the answers are not 

always that detailed. The premium version offers commercial support, full skeleton tracking and is also 

available for the Linux platform. 

Iisu and the other tools that SoftKinetic provide are very advanced. They offer a lot and there are a lot of 

different parameters that can affect the system.  Once you have understood their way of developing natural 

interaction applications and how their tools work, I believe that you can use their tools for a lot of advanced 

applications. They have made it easy to integrate Iisu into different development environments such as 

OpenGL, Adobe Flash and the game engine Unity3D, which quickly gives you a lot of options on what you can 

do with a 3D depth sensing camera. 

SoftKinetic are the only ones to provide what feels like a professional software engineering environment for 

developing natural interaction applications, which they also probably have to, or there would not be any 

reason to pay for using their tools. They have made it easy to choose whether you want to use the Kinect or a 

recorded scene as source of input when testing your application using Iisu Config (Figure 7). They have 

provided advanced tools for calibrating the scene and only processing what is really needed using Iisu Scene 

Setup (Figure 8). They have made it easy to visualize gesture recognition with the Iisu Interaction designer 

(Figure 9). 

Creating gestures with Iisu is done by writing scripts with the programming language Lua. This way of defining 

gestures works fine when you want simple gestures such as swipe left or swipe right, but when it comes to 

more complex gestures, it is not trivial anymore. Defining a circle gesture for an example is not an easy task. 

Template-based gesture recognition is needed to fully be able to do whatever kind of gestures you want. Just 

like in the case of NITE, voice recognition is not available in Iisu either.  

Given the kind of development kits we were looking for, unfortunately we found Iisu not at all suitable since it 

has a very steep learning curve and also because of the way they distribute their software.  
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 Iisu license: http://www.softkinetic.com/Developers/Freeiisulicence.aspx (2011-11-21) 

http://www.softkinetic.com/Developers/Freeiisulicence.aspx
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Figure 7: Iisu Config (source Iisu getting started guide
24

) 

 

Figure 8: Iisu Scene setup (source Iisu getting started guide
24

) 
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 Iisu Getting started: http://www.softkinetic.com/Portals/0/Download/iisu%20getting%20started.pdf (2011-11-23) 

http://www.softkinetic.com/Portals/0/Download/iisu%20getting%20started.pdf
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Figure 9: 3D viewer of the Iisu interaction designer (source Iisu getting started guide
24

) 

2.3 Microsoft Kinect for Windows / Kinect Toolbox 
Since June of 2011 Microsoft has had a non-commercial beta development kit for the public to use when 

developing Kinect applications. At least for now, in its current state, it does not offer many advanced features, 

such as gesture recognition. Its features include access to the Kinect sensor, image and depth streams, and a 

processed version of image and depth streams that allows skeleton tracking. The development kit also 

provides the necessary infrastructure to capture the audio stream and use it together with Microsoft Speech, 

allowing Kinect to be used for speech recognition as well. Figure 10 below gives you an overview of how 

applications interact with the Kinect when using Microsoft Kinect for Windows development kit. 

 

Figure 10: Overview of an application interacting with Kinect (source Programming guide Kinect SDK
25

). 
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Since this kit only gives you the basic infrastructure to start developing Kinect applications many developers 

have taken on the task to create third party libraries to expand the use of the kit. Specifically they want to 

expand the kit with gesture recognition capabilities. Two libraries that have received a lot of attention are 

Kinect Toolbox26 and KinectDTW27. They both offer similar functionality with the main difference being the 

algorithm for detecting a gesture. Kinect Toolbox can also recognize postures. 

Kinect Toolbox has support for both template based and algorithmic gesture recognition. For the algorithmic 

gesture detection, swipe left and swipe right were already defined. 

2.3.1 Review 

The functions of Kinect for Windows API are few but still powerful. For someone new to NUI development it 

has those basic functions that you might want, except for maybe functions for gesture recognition. This is also 

what gives it a huge advantage over the others. The documentation and examples that follows the kit are 

focused on how to use those few functions in a very clear manner. They do not use many concepts and terms 

that is specific to their development kit, but instead they keep it to more general terms and concepts that are 

easy to take in for anybody. 

A disadvantage of Kinect for Windows is that there are no testing tools available. You cannot record a scene 

and play it back for debugging purposes for example. But by extending the kit with Kinect Toolbox, there were 

suddenly easy functions available for doing that, and you also got the possibility of adding gestures. However, 

there were still no readymade applications available that used those functions. This meant that I had to take 

the time to develop an application that could be used for recording and testing purposes. But given that the 

tools are simple to use, it did not take that much time to develop it. 

Other disadvantages of Kinect for Windows, besides it being in a beta state, include that it is only available for 

Windows 7 (and the soon to be released Windows 8) and the licensing. It only being available for Windows 7 

and newer versions means that a large portion of computers out there will not be able to use this kit. 

The current license says that the development kit may only be used for non-commercial purposes. This has 

made some developers hesitate on whether they should take time to learn and develop applications using 

Kinect for Windows since they do not know whether they can make a profit from it later on. There is however 

talks of releasing a commercial development kit in early 201228. Hopefully by that time the kit will also include 

a more integrated and sophisticated gesture recognition system, and also tools for easier testing of 

applications. 

There were some parts of Kinect Toolbox that did not suit all my needs. Some parts I could modify without 

changing the toolbox too much, others I had to adapt my application for it to work. For example, a recorded 

gesture did not include which part of the body that the gesture was for. This had both positive and negative 

side effects. A positive effect was that I could for example tie a circle gesture made with my right hand to also 

be recognized when done with my left hand, or even my foot. A negative effect was that when a recorded 

gesture file is loaded in to your application, you have to manually say for which body part you want that 

gesture to be detected for. When using the testing application I did, you have to select a gesture you want to 

be able to recognize and at the same time tie it to which body part you want to be using for making that 

gesture, instead of just loading the file with the gesture and it automatically knowing that the gesture is for the 

right hand. This was something that I had to adapt to, or it would have meant major changes to the toolkit. 
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 Kinect Toolbox: http://kinecttoolbox.codeplex.com/ (2011-11-14) 
27

 KinectDTW: http://kinectdtw.codeplex.com/ (2011-11-18) 
28

 Commercial kit announcement: http://social.msdn.microsoft.com/Forums/en-US/kinectsdk/thread/6bda2d11-6279-
4983-87d1-9d30ba1f7453 (2011-11-18) 

http://kinecttoolbox.codeplex.com/
http://kinectdtw.codeplex.com/
http://social.msdn.microsoft.com/Forums/en-US/kinectsdk/thread/6bda2d11-6279-4983-87d1-9d30ba1f7453
http://social.msdn.microsoft.com/Forums/en-US/kinectsdk/thread/6bda2d11-6279-4983-87d1-9d30ba1f7453
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A modification I did was in the events that were given when a posture was recognized. The events only 

included what posture was made, but not by whom. I got the feeling that Kinect Toolbox was made to show 

people that it is in fact possible to have gesture and posture recognition with Kinect for Windows development 

kit, but not that the toolbox was meant to be used in something large as it is. Therefore its design was not 

always completely thought through. 

I did not stumble upon any bigger problems when it came to the gesture recognition itself. The only problem I 

noticed was that the template based gesture recognizer had problems recognizing gestures that where only 

horizontal or vertical, such as swipe right or swipe up. The reason for this was never fully understood, but it 

was not a big problem since the algorithmic search could be used in those cases instead. I do not know if the 

algorithm for the template based recognizer could have been made better to also recognize these gestures, 

but it shows that for a recognizer that can detect really “advanced” gestures it had problems with the simplest, 

and in this case I needed both variants of recognizers. 

The simplicity of Kinect for Windows made it very easy to within a short time start to develop something of 

your own, making it a good tool for the students of the game course. Since it was made to be used in the .NET 

environment it can also be used for developing games with XNA, both of which are familiar environments in 

the game course. 

2.4 Results 
In Table 1 I have made a comparison of the different features of the development kits. Mainly, but not totally, I 

have from my perspective, requirements and needs, marked the fields with different colors. Red meaning it is 

a bad feature and green meaning a good feature. 

 OpenNI/NITE SoftKinetic Iisu (free 
version) 

Microsoft Kinect for 
Windows / Kinect 
Toolbox 

OS Platforms Windows & Ubuntu (32 
and 64 bit) 

Windows (32 and 64 bit) Windows 7,8 (32 and 64 
bit) 

License Commercial Non-commercial Non-commercial 

Open source Yes No No (but Kinect Toolbox is) 

Recording Yes Yes Yes 

Skeleton tracking Yes Partial Yes 

Gestures recognition Predefined Predefined and create to 
rules 

Create freely 

Speech recognition No No Yes 

Calibration Yes Yes No 
Table 1: A comparison of the different development kits. 

By just looking at the table, OpenNI/NITE seems to be a good choice, but given the difficulties of getting 

started with it, C++ being the main programming language and also that calibration is needed before skeleton 

tracking can be used made it fall out as an option. SoftKinetic Iisu offers a very professional environment for 

developing NUI applications, but it has a steep learning curve and is a closed community making it hard to find 

any information about their tools outside of their own forums, which is not that well used.  

Kinect for Windows drawbacks did not have any large impact on the requirements that I had and therefore 

was chosen to be development tool to be used together with Kinect Toolbox. Kinect Toolbox gave me the tools 

that were missing from Kinect for Windows to make it really useful. These two were a simple and a neat 

combination of tools that was easy to start using.  
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3 Gesture recognition 
Initially we wanted to be able to include 3D gestures into our applications if possible, but I could however not 

find any development kits that offered it. SoftKinetic Iisu was actually found when I was looking for that 

feature, but it turned out that their 3D gesture recognition was algorithmic based. Since Kinect Toolbox only 

supports 2D gestures I tried to implement a 3D gesture recognizer by extending the already defined template 

based gesture recognizer and its algorithm29. 

3.1 Results 
The algorithm is based on standardizing the gestures and then matching them to gestures in the database (see 

Figure 11). The basics of the matching algorithm is that if no matching gesture was found at first, try to rotate 

the gesture a bit around the axis and see if a match will be found. This concept was what I tried to move to 

three dimensions as well, but adding one more dimension made the mathematics in the algorithm much more 

complex. Also since there are three angles in a three dimensional coordinate system, there were three angles 

and a combination of those three angles that the gesture could be rotated around. This made the search space 

much larger and it was hard to define how much rotation that should be allowed around the axis. Too large 

and the search space would be too large and performance would suffer, too small and gestures might not be 

recognized. The complexity of the problem became too large and unfortunately I did not have the time to 

finish the recognizer. I never reached a working example and therefore have nothing to show of it.  

 

Figure 11: Standardizing the data
29

 

4 The game 
The game that was created was more of a learning game. The game is supposed to teach you how to navigate 

within a two dimensional coordinate system. The coordinate system is projected on to the floor, meaning that 

the player moves to different coordinates by walking around in the room. Basically the game is about getting a 

coordinate and then moving to that coordinate to eliminate it. Once the coordinate is eliminated you get a 

new coordinate. 

                                                           
29

 Algorithm for template based gesture recognizer: 
http://blogs.msdn.com/b/eternalcoding/archive/2011/07/04/gestures-and-tools-for-kinect.aspx (2011-11-28) 

http://blogs.msdn.com/b/eternalcoding/archive/2011/07/04/gestures-and-tools-for-kinect.aspx
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Below I have described the phases of the game and also added some screenshots to each phase. 

4.1 Selecting a player 
When the game is started, the first screen that appears is one that asks you to make a “T-posture”, meaning 

that you hold both of your arms in a straight line. This phase is for selecting which person that should be in 

control of the game (see Figure 12). 

 

Figure 12: Selecting a player in the game. 

4.2 The menu 
The cursor is bound to the position of your right hand, meaning that you use your right hand to control the 

cursor. You select a menu item by placing the cursor on the item, and keeping it there for two seconds. The 

first menu has the alternatives “Start game”, “Options” and “Exit”, and they should be self-explanatory (see 

Figure 13). Under “Options” you can choose between “Time mode”, “Show zones”, “Helper mode” and “Swipe 

mode” (see Figure 14). 

Time mode 

When “Time mode” is on, a countdown will be added to the game. The player will then have a time limit to 

find and eliminate the coordinate, making the game a bit harder and also opens up the game for a bit of 

competition between different players. 

Show zones mode 

“Show zones” was originally added as an option during development for debugging, but can also be used to 

make the game easier or to explain the coordinate system. 
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Helper mode 

When “Helper mode” is on and some time passes and the player seems to not be able to find the coordinate, a 

hint will be given. A faded square will appear in the quadrant of where the coordinate can be found, just to 

make the area to look for the coordinate smaller for the player. 

Swipe mode 

When “Swipe mode” is on, the player has to do a swipe up gesture to eliminate the coordinate. This was 

added so that it is not enough to just pass by the coordinate to eliminate it, but you also have to do a gesture 

to really confirm that this is the position that the coordinate that was given is placed. In this mode, the player 

will also have a health property. When the player does the swipe up gesture without standing at the right 

coordinate, one health point will be removed from the player, finally the player will “die” if there are no more 

health points and the game will be over. 

 

Figure 13: Main menu. 
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Figure 14: Options menu 

4.3 Gameplay 
The game consists of different levels that gradually teach the player how the coordinate system works. The 

first levels are about learning how to navigate on only the x-axis and only y-axis. The following level is about 

how you generally navigate in a coordinate system of two dimensions. In the last level you get two coordinates 

that you have to add to each other to get the real coordinate that is asked for. By having these levels, we 

slowly increase the difficulty of finding a coordinate in the coordinate system. 

Before each level starts, there is a presentation of what the purpose of the level is and what it is supposed to 

teach you (see Figure 15). 
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Figure 15: Level description in the game 

The game screen (Figure 16) consists of different parts, up in the left corner you have the coordinate that the 

player needs to find and eliminate. In the bottom you have a progress bar showing how far the player has 

reached within the level. The coordinate system itself is in the middle. Depending on what modes that are 

activated, there can also be timer in the upper left corner showing how much time there is left to find the 

coordinate, and in the right corner a health bar showing the players health. 

The player is represented by a crosshair, and with the crosshair you are supposed to aim at the coordinate 

given. When you have successfully aimed at the coordinate, the coordinate is removed and you progress to 

the next coordinate or level. 
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Figure 16: The game screen. 

4.4 Results 
Below I will present some of the problem areas that were stumbled upon when developing the game, different 

solutions to them and evaluation of the solutions. 

4.4.1 Menu management 

I tried two different kinds of ways of interacting with the menu. The first solution was to move a cursor on the 

screen by moving your right hand in front of you. To select a menu item, you move the cursor to the item, and 

then keep the cursor there for 2 seconds. The second solution was to use swipes to navigate in the menu. By 

swiping down or up, you mark the next or previous item in the menu list. To select an item you swipe right, 

and to go back in the menu you swipe left. 

The first solution is about precision. You need to be able to aim at the right menu item, and then keep aiming 

at it for some seconds to select that item. This means that the menu items must be large on the screen 

otherwise it will be hard for the player to aim at them, especially when the player is new to controlling a menu 

in this manner. In consequence of that, you cannot have that many visible menu items on the screen at the 

same time. Also, the menu items cannot be too large, because there must be space where the user can rest his 

hand without accidently selecting a menu item. 

With the second solution, I wanted to get passed the waiting phase that was in the first solution to select a 

menu item, and also to remove the precision part. By using swipes I got passed these obstacles, and in some 

way also got the more traditional way of navigating in a menu with a physical device such as a keyboard. The 

controlling of the menu became more discrete in the sense that there are active gestures of moving up and 

down in the menu list and to select a menu item. The problem with this solution is that after you have made 
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your swipe down gesture to move to the next menu item, you naturally move your hand up again to the 

starting position of the gesture that was just made. Since a swipe up is also a gesture, you would trigger the 

action of moving to the previous menu item, meaning that you actually have not moved anywhere in the 

menu. This problem could easily be solved by not allowing gestures to be detected directly after each other, 

but then you lose the feature of not having any waiting phases in this solution, giving you a feeling of a slow 

menu system. There was also the problem of when the player moves his whole body to the right which could 

trigger a swipe right gesture. This could also be solved by introducing some kind of “player is in unstable 

condition” state where gestures are not detected. 

4.4.2 Gameplay 

The main part of the gameplay consists of the player physically moving himself to the right spot on the floor 

corresponding to the coordinate in the coordinate system displayed on the screen. When the player succeeds 

in doing that, the coordinate is eliminated and a new one is given. A problem with this is that the player can 

move around, unaware of the coordinate system and still manage to eliminate coordinates. Without actively 

choosing a position in the coordinate system that the player thinks corresponds to the coordinate given to 

him, I believe that the player will not effectively learn the coordinate system and after all it is supposed to be a 

learning game. In an attempt to introduce a way to actively say “this is where the coordinate is, eliminate it” I 

introduced a gesture to correspond to that action. By introducing this, I could also introduce a health property 

on the player. If you make the gesture at the wrong place, you lose one point in health. Too many errors would 

lead to that the player dies and has to start over. 

These changes introduced both positive and negative effects on the gameplay. The positive effect was that, 

yes the player had to think before making the gesture, and the player would not accidently choose the right 

coordinate. What I did not think about was that when making a gesture, the body automatically compensates 

for that movement. This means that during the making of a gesture, the player could accidently move out of 

the right coordinate and because of that lose one health point, making the player frustrated, especially if he 

only had one point left. This was not always a problem, but happened when the player stood close to the 

border of what was acceptably close to the right coordinate. It was also hard to select which gesture that 

should represent this action, because there was no gesture that felt natural in this situation. When a gesture 

does not feel natural, it makes it harder to remember how to perform it, and can also make you not want to 

perform the gesture or feel that it is a nuisance. 

4.4.3 Tracking the player 

For a traditional application there is no problem of having to determine who is controlling the application. The 

one with the mouse, keyboard or game pad is the one controlling the game. Since Kinect is able to track up to 

6 people you have to in some way be able to determine who out of those 6 people is in control of the 

application, otherwise you will have a conflict in information provided to your application. For an example, 

take the cursor. The cursor would be jumping on the screen the whole time since the position of the right hand 

of the people in front of the Kinect would be at different positions. 

Luckily every person that is recognized has an ID when using Kinect for Windows, so you can choose to only 

track a player with a certain ID. But to be able to choose one of these people to track, that person has to in 

some way indicate that he wants to be in control. I solved this by making the first person to make a “T-

posture” the person that is in control of the game, ignoring all other “T-postures” until the controlling person 

is out of range of the Kinect. By introducing this, other people can still be in the field of view of the Kinect 

without affecting the application. 

However, this does not solve the potential problem of the player leaving the field of view of the Kinect during 

game play. It could happen by accident or because the player for some reason just have to leave the field. This 

means that someone has to indicate again to take control of the game, but when that happens, there is no 
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way of knowing if it is the same person or a new person without storing some unique identification data about 

the previous person. Data that is not available. I solved it by just restarting the game from the main menu 

when a new player is indicated. 

Something that was not implemented but could have helped with the problem of a player leaving the field of 

view could have been a warning system. There could have been a message or another indication that warns 

when the player is close to leaving the field. 

5 Conclusion and Discussion 
The area of developing NUI applications for Kinect and similar devices is still new. Which development kit to 

use is not obvious, and updates to the ones available today seem to happen often. All of the development kits 

I tried have had updates during the period of my thesis. SoftKinetic released a beta of version 3 of their Iisu 

development kit which had a lot of changes. A big one considering our requirements is that they no longer 

require users to apply for a license before using the kit. The free version is fully functional for 3 months and 

then deactivated, compared to the previous free version that was partially activated for 6 months. Microsoft 

also updated their development kit releasing a second beta version of Kinect for Windows which among other 

things improved overall accuracy which meant improved skeleton tracking. 

A problem with these updates is that you never know what might change, especially for Kinect for Windows 

which currently is still in a beta stage. Their API changed slightly in the last update which in turn forced the 

author of Kinect Toolbox to also modify his tool. This could have given me problems as well since I had made 

modifications to the toolbox, but I never tried the latest version of Kinect for Windows and therefore never 

had to deal with it. 

5.1 Development Tools 
I consider Kinect for Windows a good tool and base for introducing NUI applications within the game course. 

The documentation, API and structure of the frameworks together with the examples focuses on those things 

that you as a new NUI application programmer would like to and need to use. You do one installation and then 

you are very quickly up and running and have access to skeleton data that you can use within your own 

application. If I compare this to how it was to start using OpenNI and Iisu, I did not feel there was a clear 

starting point of using them. Their documentation contains a lot of words and terms that are very specific to 

their way of thinking, meaning that you first have to overcome the language barrier before you can start to 

understand how to use their tools. The reason for them having so many terms and concepts is that they do 

have more readymade frameworks for different situations. Which of course is a good thing, but it also raises 

the level of difficulty to start using their development tools. 

When it comes to support, Microsoft provides a forum for the users of Kinect for Windows that is fairly active. 

Compare this to OpenNI that does not offer any more than a Google group, that is not linked to anywhere on 

their web page, which makes you wonder if it is an official channel for support or not. SoftKinetic does have a 

forum, but since it is a very closed community the forum is very inactive. 

5.2 Gesture recognition 
During this project I got to try both algorithmic based and template based gesture recognition. Both of them 

have their area of use. The algorithmic based is really good for defining simpler gestures and gestures that can 

be defined by using the body as a reference. For an example a gesture that is to raise your hand above your 

head is really easy to define and you can have some rules that define boundaries to the path that you want the 

hand to take on the way to being above the head. Once you have defined the algorithm, it can be used for 

everybody without modification. 
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With the template based gesture recognizer you cannot really define a gesture that is to raise your hand above 

your head. All you can define is the gesture of raising your hand since there is no relation data in the template 

based recognizer. Also it is not enough to record a gesture only once and think that it can be used for 

everybody because a gesture might be done in many different ways. For the raise your hand gesture you can 

raise your hand with different height, speed and straightness. Your matching algorithm might be able to 

handle smaller variations, but for larger variations the database must be there as a help. This means that for 

one gesture you must record different variations to it. 

The problem with this is that you are never sure that you have covered enough variations for your algorithm to 

always make a correct decision. You will probably never have an algorithm with a correct matching percentage 

of 100%. The template based recognizer is however much easier to use in those situations were describing the 

gesture with an algorithm is hard or when the gesture does not have any reference point or any other position 

to relate with. Defining a circle for an example is not easy to do or any other “magician gestures” that you 

might want to introduce. 

Depending on what kind of application you are going to develop and what gestures that might be needed, you 

have to choose between those two ways of recognizing gestures. To guard yourself from having to choose, you 

include both of them. 

Generally speaking, it seems like gestures have not been the major focus in the development tools, except for 

in Iisu. Kinect for Windows does not have it at all and OpenNI has a set of predefined simple gestures with no 

real solution for easily adding new gestures. Why this is the case, I do not have an answer for. Maybe they feel 

that the predefined gestures will take you far, or that making your own algorithm based gestures is not too 

hard and building a framework for it should be done by the user himself. Or maybe the tools are just too new 

and have not really reached the maturity level they could in that area. 

5.3 Speech recognition 
Speech recognition is also something that has not received a lot of attention in the development tools even 

though it is a large part of natural interaction. It is possible to get speech recognition with Kinect for Windows, 

but not with the other tools. 

Just like introducing gestures as a substitute for buttons in NUI applications, speech can also be introduced as 

a substitute. It opens up the possibility of using your voice for giving commands instead of your body. Earlier in 

chapter 4.4.2 I wrote that it was hard to introduce a gesture that represented the action of saying “this is 

where the coordinate is, eliminate it”. Instead of a gesture, maybe I could have introduced speech recognition 

and let the player say “here”. Which method that is the best could be discussed, but speech recognition does 

give you more options. 

5.4 Reflections after creating a game 
There are some problems of NUI applications that are almost general for all of them, and therefore there 

should be a solution for them within the development tools. For an example the problem of mapping hands to 

the screen is a problem that must exist for every NUI application, and therefore it would be good to add a 

solution to it in Kinect for Windows. For this game, there were different choices of how to navigate in the 

coordinate system. The choices were to use the hands or to use the whole body and walk “in” the coordinate 

system. Depending on which one we chose, there would be different options on how to map the movement of 

the hand or the body on to the screen and each of them has different consequences. 

When using hands, you can choose between using the built in function to map a body part on to the screen or 

by defining your own minimum and maximum limits for the position of the hand that you want to map to the 

screen. The difference is that the first option is like mapping what you would see on a video layer on to your 
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application. This means that even though your hand is held at the same position relative to the rest of your 

body, it would be at different positions on the screen depending on how close you are standing to the camera. 

When you are close to the camera every movement of your hand will have a large impact on the position of 

the object representing your hand on the screen. The further away you move, the lesser the impact is. 

With the second option, you would define that for an example positions ±1 meter from the middle of the 

cameras horizontal axis would be mapped to the width of the screen, and in a similar manner a limit for the 

cameras vertical axis to be mapped to the height of the screen. Having fixed values might not always suite 

everybody. If the area defined is too small, small movements will have a large impact on the screen. If it is 

defined too large it could mean that you would have to move to be able the reach all areas of the screen, 

especially for people with shorter arm length. 

By using the floor and walking in the coordinate system those problems disappeared. The only option here is 

to use a fixed area on the floor that you map to the screen. By using the floor, you get around the problems 

that existed when using the hand. Even though you still have a fixed area, it is not really a problem because 

moving around becomes a part of the game. 

To be able to satisfy everybody when using hands as input, there must be some kind of calibration at the start 

of the game that defines the boundaries and limits with the current user in mind. Then there would not be a 

problem of defining a boundary that has to satisfy everybody. You could for an example ask the user to make a 

"T-posture" and use the length between both hands as a starting point for defining the boundaries. Maybe we 

will see some kind of general solution for this in the final version of Kinect for Windows. 

You might argue that one of my reasons for dismissing the other development tools was because of the need 

of having to do a calibration before I could start using skeleton tracking and now suddenly I am suggesting that 

a calibration phase is needed to be able to solve the problem of mapping hands to the screen. However the 

reason for introducing calibration is now different and also you can still get around the mapping problem 

without a calibration so you have got a choice here. This is not the case when it comes to skeleton tracking 

with the other tools where you have to do calibration. Obviously it is possible to do skeleton tracking without 

calibration since that is the way it works with Kinect for Windows and therefore it feels a bit unnecessary to do 

it. Whether skeleton tracking with the help of calibration is more precise or stable than without it I do not 

know, and therefore cannot say anything about. 

When developing NUI applications, the NUI part is just the input part of the application. Instead of handling 

mouse movement and keyboard strokes you handle joint position(s) and gestures. Therefore most of your 

time of developing a NUI application does not go to the NUI parts but to the application itself. Actually a good 

tip is to create the application using mouse and keyboard as input, and then later on exchange or add another 

input method being the data from the Kinect. By doing this, debugging and testing of the application becomes 

much easier. But then of course, you have to somewhere in the back of your head still keep in mind that the 

application is ultimately supposed to be used with a natural user interface and you need to design the 

application with that requirement in mind. 

6 Problems and Future Work 
One of the big and great things about NUI is that there are no controls, but in certain situations it might prove 

to be useful to have it. For example when playing tennis using Kinect, there is nothing in your hand to 

represent the tennis racket. I believe the feeling of playing tennis would be much greater if the user had 

something in his hand that represented the racket like in the case of using the controller in PlayStation Move. 

But the problem with Move is that the controller is not at all as large as a tennis racket and it is very short, so 

you do not really know where and how you are pointing the racket. The user might think that the racket is 
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pointed in a certain way with a certain angle, when in reality it is pointing in whole other another direction. 

With Kinect you have the freedom of using whatever object you want to represent the tennis racket 

(preferable a real tennis racket) if object recognition was to be added. However object recognition is nothing 

that I have come across during my project and I have not seen it being used in any games. Maybe this could be 

an area that could be investigated further in the future. 

Another problem area is physically intensive games where you have to run and jump a lot. In traditional games 

you can almost sit for as long as you want and play those kinds of games because all you do is to press 

different buttons, but with Kinect you can quickly become exhausted because of all the jumping and running. I 

believe that it will be hard to develop single player games that are fun to play for several hours and that are 

not physically exhausting. For now it seems like party games is the area for Kinect games. Maybe another area 

to research within is the area of making single player games for Kinect. 

Another thing to solve is how people with different handicap or disabilities are supposed to be able to use NUI 

applications. If the user for example is in a wheel chair, it is going to be hard to jump or run in the game. This 

means that there has to be different options of controlling the application. Are there other options than going 

back to traditional game pads? There is for example a lot of work going on in the field of controlling computers 

using headsets that can read the brain waves of the user. An example is the product MindWave30 from 

NeuroSky. Maybe these could be used instead? 

Maybe there could be a combination of the Kinect and similar products as MindWave. Then the computers 

would not only be able to understand the way we communicate but also the way we think and this would 

open up a whole new world of possibilities. 
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 http://www.neurosky.com/Products/MindWave.aspx 


