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Foreword 
The Imagine Cup competition encourages participants to create a solution to make our  life easier. We are a team 
of young and healthy students with an enjoyable social life, so we decided to look for a project where we can help 
other young people to make their  life easier.   
By combining our passion of programming with the potential of psychotherapists, we are convinced that we are 
contributing both to the research in schizophrenia and to the quality of life of young schizophrenics. 
This project is dedicated to the specialists, therapists and patients of the psychiatric hospital in Lierneux, Belgium 
(Centre Hospitalier Spécialisé “L’accueil” ). 
 

Abstract  
Schizophrenia is a frightening brain disease. It reaches 1% of the population and most dramatic symptoms are 
seen in patients between 15 and 25 years old. The main effect is a complete disorder of behavior. Consequently, 
this disease is perceived by most people as frightening and leads to a complete asocial life of the patients. At this 
stage, there is still a lack of insight into the cause of the disease. 
 

In order to understand the behavior of patients, therapists 
currently ask their patients to build a world using paper, 
plastic or wooden models. From these observations, 
specialists are able to draw important conclusions about the 
status of the patient and use this input to adapt the therapy. 
These observations are often seen as alarms in the patient©s 
status (trend to suicide or dangerous behavior for instance). 
 
These models are however not realistic and old-fashioned 
for the patients. Additionally, they don©t allow specialists to 
write a complete report on the status in an automated way. 
 
 
 

 
On the other end, most schizophrenics are addicted to 3D computer games. Hence the idea was launched to create 
a very realistic and virtual 3D world for the patients where they can perform different real-life transactions which 
deliver important information to the therapists in an automated way. The name “New World”  was suggested to us 
by the therapists themselves. Patients perceive the world as a 3D game. However, it is clear that the main 
objective of the solution is put on providing therapists with useful information: 
 
1. understanding the behavior of young schizophrenics, 
2. facilitating contacts between patients and therapists, other patients or the outside world, 
3. bringing patients back to real and social life through real life organisation scenarios (schizophrenics show no 

sensibility at all to others and consequently must learn that taking care of a pet, of things and other people is a 
fundamental part of a social behavior). 



 

2 

 

Special requirements for  Imagine Cup 
Before describing the functionality of the solution, it is important to point out the incorporation of different spe-
cial requirements requested for the Imagine Cup Programming competition. 
 
Smar t Technology:  

·  Dog: The patient©s dog (named Smarty) has an intelligent behavior, it is learning the environment and 
reacts realistically to its master©s usual behavior. It is also an important requirement from psychothe-
rapists: the patient must (re)learn to take care of others. 

·  Plants and fire: A visual effect is rendered whenever not enough care is given of plants and fire. The 
patient must understand he/she needs to take care of things. 

 

Mobile Technologies:  

·  Windows Mobile 2003 Pocket PC: While inside the hospital, the therapists use real Pocket PC to send 
and receive messages to and from patients. 

 
NOTE Virtual Pocket PC: Patients can send mails to the therapist by using a virtual pocket PC to communicate 
their mood or to request urgent assistance. It can also be used for communication with other patients. 
 

Web services:  

·  Database: Web services are used to access the database. These web services act as a façade: client pro-
grams (either DirectX, ASP.NET, mobile or even future unknown clients) do not access the database 
directly, but only through these façades.  

·  External web service: An external web service is consumed to access a weather information provider. 
As requested by therapists, local weather conditions are realistically rendered. This web service is 
provided, free of charge, by http://capescience.capeclear.com/webservices/globalweather. Though they 
provide nearly every airport in the world with weather conditions, only the GlobalWeather web service 
for local conditions is used. In case the web service is not available, the program falls back to default 
weather conditions. A local location (chosen by the administrator as an application parameter) is very 
important to make sure that patients get a realistic and not an exotic feeling. 

 

Descr iption 
Due to security reasons, it was important to create different user roles (patient, therapist and system administra-
tor) and a different tool for each role. In this section, the different transactions and different functionalities within 
each tool are described. 
 
1. Patients: Patients use a PC in the hospital or at home (in some cases) to walk around and perform different 

actions in the “New World”: building and furnishing their home, listening to music, visiting other patients, 
visiting the museum, changing clothes, etc. The effects which have been programmed give a realistic 
impression to the patient. Through the use of a virtual pocket PC, patients can communicate with other 
patients and with the therapist. Personal and weblogs are used to express their thoughts and/or feelings, and a 
special online screen is developed to indicate their state of mind. 

2. Therapists: Every action of the patient is logged for consultation at any time by a therapist. In addition to 
these logs, the therapist can also read and analyze the personal and weblogs of the patient, which deliver in 
combination with the state of mind diagrams a complete picture of the current status of the patient. 

3. System Administrator : The system administrator has the ability to extend the model in a later stage (e.g. add 
new furniture, extend map), create the user profiles, upload the pictures and the music files of the patients 
(mp3), etc. 

 
A full description of most important features for the different roles can be found in Appendix A. 
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Technology 
General Architecture 
 
 
 

 

New World is divided into different projects that are 
represented by packages:  

·  New World Client: the patient’s universe and the 
therapist’s tools. 

·  New World Server: centralizes interactions between 
clients (several patients can act at the same time and 
interact with each other on the hospital New World 
LAN). 

·  New World Protocol: data structures and classes that 
are shared and serialized for communication between 
clients and server. 

·  Web services: to isolate database accesses and 
external web services. 

·  Plug-ins: All 3D objects (lights, furniture, windows, 
etc) that compose New World and allow interaction 
with the patient’s virtual character. 

 
An important design choice was made for the plugin package: a clear separation between interface and imple-
mentation was made. Every plugin object which has animation capabilities (Hifi, doors, etc) and intelligent beha-
vior (Smarty the dog, flower, fireplace) have to implement a I Pl ugI t em interface. While using this architecture, 
it is easy to add new items: items have to be inserted in the . X mesh file and the corresponding DLL plugin file. 
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A detailed design of all other packages can be found in Appendix B.  
 
Development 
The main part of the project is developed using C# and Direct X managed code. Here you find an overview of all 
technologies used: 
 

Managed DirectX 3D Engine: 

- Height-map based ground engine using quadtree to automatically generate a realistic 3D landscape 
(using Photoshop from Adobe, gray-scale bitmaps are generated and these bitmaps are transformed at 
run-time in realistic landscapes). 
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- Bounding box collision detection system. 
- Bone-based skinned-mesh animations to realistically animate characters and objects (doors or windows 

that are opened or closed). 
- Particle system using point sprites to simulate snow, rain, fire, etc. 
- Sky changes in color/opacity according to real time of day. 
- Weather effects: rain, fog, snow, sunlight according to real local weather conditions. 
- HLSL effects to simulate small waves on water. 

 
Managed DirectInput action mapping: 

- The action mapping associates a software action to input device operations on keyboard or gamepad 
(both can be used) in order to make software extensions easier to write. 
  

Managed DirectPlay client/server: 

- While using this client/server solution, each patient can see one another on the network. It also allows 
the system to keep track of any involvement in New World. 
 

Direct Sound: 

- Used for 3D sound effects 
 

SQL Server 2000: 

- The database is used on the New World server at the hospital to store the New World definition as it is 
built and expanded by patients on their local machines (or possibly at home, if health permits, provided 
they have a permanent access to the Internet).  

- New World is persistent across sessions and, on start of a session, patients find their world as it was left 
at the end of the previous session.  

- Additional info stored in the database: information about the patients (but no sensitive medical informa-
tion), logging times, mails and activity logs. 
 

Plugin Architecture: 

- This architecture has been chosen for future additions of furniture: any piece of furniture can be added at 
any time after development phase. Have just to be inserted into the database: a DLL defining the 
possible actions and a . x  file mesh for the graphical representation.  
 

XML Configuration Files: 

- Configuration files are used to store information about arrangement of furniture inside the house. These 
XML configuration files are stored within the SQL Server database. 
 

ASP.NET Web pages: 

- Web pages are used in the therapists tools to provide them with summary information about the patients 
(see above). 

- Web pages are used in the patients tools for their private and public weblogs. 
 

Winforms application: 

- For system administration : five tools (database administration, house manager, as explained previous-
ly). 

 
Windows Mobile 2003 Pocket PC with wireless LAN capability and virtual Pocket PC: 

- Communication between patients and therapists. 
 

Webservices:  

- Description see above (internal and external web services). 
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SoftwareTools 

- Microsoft Visual Studio 2003  
- DirectX 9 SDK 
- Microsoft SQL Server 2000 SP3 (database on the hospital server) 
- Rational XDE from IBM/Rational (UML schemas) 
- 3D Studio MAX from Discreet and Photoshop from Adobe 
- Flash from Macromedia (Flash animations run in Winforms application and not in ASP.NET pages as pro-

grammers usually do). 

 
Hardware Architecture 

 

At the hospital, client machines (operated 
by patients and therapist) and server 
(operated by the system administrator) 
have to be linked in a local area network. 
A therapist©s workstation is able to 
monitor several patients© workstations. 
 
The Internet connection is used to retrieve 
local weather conditions or to provide 
services to patients running New World 
from their home. In case the Internet 
connection is not available, we fall back 
to default local weather conditions.  
 
NOTE: A detailed hardware architecture 
diagram can be found in Appendix C 
 

System requirements 

Any standard configuration, even a low cost one, is convenient.  Attention must be given to the video card but 
this restraint is common for today’s computer games: DirectX 9 compatibility is needed (minimum: ATI Radeon 
9600 Pro or NVidia GeForce FX5200 with at least 256 Mb memory). The operating system can be Windows 
2000 or XP. 

 
Next Steps  
This project is just the start of a long journey. The beta version of the program is currently tested by the team at 
the hospital in Lierneux.  
From a technical point of view, a couple of additions and changes will be incorporated in the next version: better 
character movements (motion capture camera needed), more places to visit, more books and papers about schizo-
phrenia to read, etc. 
From a business point of view, it is interesting to understand that a follow-up for the project is needed. A couple 
of companies and university departments have recently been contacted to discuss further steps for the project. 
 

Conclusion 
The main purpose of New World is to provide tools for therapists in order to gather information about the status 
of their schizophrenia patients in an automated and centralised way. Additionally, by offering a virtual but rea-
listic world, New World facilitates contacts between these patients and therapists, other patients and the outside 
world. 
Schizophrenia was very little known to us before we started the project. We will never look at schizophrenics the 
same way we did before. We would like to thank all patients we worked with and hope that they will soon come 
back to a world where happiness is the rule. This world will be different from their ancient world, full of black 
thoughts. For them, it will be a New World.  
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APPENDIX A: Solution Descr iption  
 
 
Solutions for Patients 
Definition of a map 

Picture Description 

 

The layout of the map in which the patient can move has been 
chosen by psychologists. Different regions do have a different 
meaning during a therapy: a lake, a town, a forest, seashore and 
sea, hills and mountains, etc.  
 

Selection of a character 

Picture Description 

 

Psychologists insist on the fact that patients should choose a rea-
listic character (M/F, size, skin and hair color) which represents 
him/herself in order to be as realistic as possible (New World is 
not a fantasy game). No change is possible after initial setup. 
 

Building a house 

Picture Description 

 

A free spot where a house can be built (predefined by psy-
chologists) is presented by a stone slab with the “New World” 
logo engraved on it. The patient is able to choose the general 
look of the house from a library of models. 
 

Selection of furniture 

Picture Description 
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A patient can select the furniture and use the drag/drop technique 
to move it at any time. Some pieces of furniture have interesting 
functionalities (selection of pictures and music). The way of orga-
nising the furniture within the house and the selection of the 
pictures provide a great insight in the state of mind of a patient.  

Responsibilities within the house 

Picture Description 

 

The behavior of patients within the house is also an important 
source of information to the therapist (taking care of Smarty the 
dog, putting wood on fireplace, watering plants). Patients must be 
aware that nothing is for free and that a caring behavior is needed 
to keep a quality of life. 
 

Picture Description 

 

Smarty the dog has a behavior that reflects its master©s behavior : 
its state of humor and health depend on how its master treats it 
(sleep and feeding at regular hours, attention, care, etc.). Smarty 
walks within the house (avoiding furniture), remembers where the 
food plate is. If well treated, Smarty shows happiness whenever its 
master enters the house. 
 

Examples of other interesting places to visit 

Picture Description 

 

The patient can visit the museum and have a look at paintings and 
sculptures. It©s up to the administrator (in conjunction with the 
therapist) to decide which works will be exposed (for instance 
works from schizophrenic artists or from other patients). 
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Picture Description 

 

In the pub, it©s possible for patients to play games that were 
developed for schizophrenic patients independently from this 
application. 

 
Meeting other patients  

Picture Description 

 

The virtual pocket PC offers GPS-like capabilities to show the 
patient’s current location on the map, but also the location of other 
patients (currently connected to “New World”  on other client 
machines).  A patient can decide to move towards another patient 
or away from him. Special keys have been developed to make 
navigation easier. 

Communication with patients (short distance)  

Picture Description 

 

If two patients meet each other on the screen, there are different 
ways of communication: 
- predefined gestures for disabled people are implemented 

(Coghamo: www.geslafamille.be) 
- internal chat system (only when they are close to each other in 

“New World” , to simulate real life) 

 

 

 

 

 

 



 

  9  

Communication with patients (long distance) and therapist 

Picture Description 

 

If two patients want to communicate with each other without 
meeting each other on the screen, different options are offered: 

- New World internal mailing system, 
- communication through virtual Pocket PC.  
 
A patient sends and receives messages to and from other patients 
and therapists using his/her virtual Pocket PC.  
 
While inside the hospital, the therapists use real Pocket PC to send 
and receive messages to and from patients. 
 

Information on thoughts and feelings 

Picture Description 

 

Something important for a patient is the ability to express his/her 
ideas, thoughts or feelings, in a personal log. This log is private. 
This restriction also applies to the therapist in order to establish 
trust between patient and therapist.  
 
 

Communication with the outside world 

Picture Description 

 

In the library, the patient can communicate with the outside world 
while using his/her weblog. The weblog is public and accessible 
through the Internet by anyone via a web browser. In order to 
follow the rules on blogging requested by therapists, a new 
developed weblog system had to be implemented (deletion of 
content, storage of content, etc).   
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Information on state of mind 

Picture Description 

 

At certain key places or key moments, a patient will be asked to 
give the therapist his/her current state of mind, using a simple, 
intuitive interface window. The patient may also do it 
spontaneously, via a button on the screen. The pictures used are 
defined as a result of medical and psychological tests. 

 
 
Solutions for Therapists 
 
Route Tracer 

Picture Description 

 

The purpose of New World is to provide tools for therapists in 
order to gather information about the status of their patients. 
Information stored in the personal and weblog of patients are 
important tools. They allow therapists to understand what a 
patient is willing to share. 

The therapist is able to check the route a patient has chosen in 
“New World” . The system also stores information on where the 
patients stopped, waited, etc. 

 

 

Log Viewers: Actions logs and Weblogs 

Picture Description 

 

The purpose of New World is to provide tools for therapists in 
order to gather information about the status of their patients. 
Information stored in the personal and weblog of patients are 
important tools. They allow therapists to understand what a 
patient is willing to share. 

Additionally, each and every action a patient performs is logged 
into a system log which is readable by the therapist. In this log, 
information is stored about the patient’s mood, his/her route, 
his/her activities (listening to music, hanging a picture, log in and 
out, etc) 
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Solutions for the System Administrator 
 

Picture Description 

 

The system administrator has the ability to extend the model in a 
later stage (e.g. add new furniture, extend map, specify country), 
create the user profiles, upload the patients© pictures and music 
files (mp3), etc. 
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APPENDIX B: Detailed Design packages 

New World Client 
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The central element is the class modeling the patient. It is the most important part to be modeled. It interacts with 
New World, under control of the DirectX GUI (walking through, choosing a place to live, interacting with other 
patients, etc...). 
 
A patient also lives in a house and has to interact with its content. 
 
The GUI package implements every interaction between patient or therapist and New World classes. 
 
House and World classes are rather complex. The two following diagrams just give an overview of their architec-
ture. 
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House package  
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The House class, as well as the World class, both implement the IPeopleContainer interface. 
 
This interface defines the possibilities of movement of a mobile element (e.g. a patient running into his/her own 
house or somewhere in New World). 
 
BuildHelper gives a clear separation of the concepts (all the “building”  logic is located only in this class). 
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These classes, thanks to their names, are self explanatory... 
 
Some details are important :  

·  rendering is managed through the use of Quad Trees,  

·  loaders are implemented as separate threads of execution, to be able to display other information while 
loading New World details, 

·  weather class gives a smart look to New World and is implemented as a smart component, by accessing a 
Web Service providing some weather information.  This enables us to represent New World acting as real 
world. 

·  ShaderWater gives us a realistic representation of water surfaces (river, sea shore, ...) by means of High Level 
Shader Language. 
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The Plugin Package 
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Here are some examples of developed plugins, corresponding to objects in the house (lamps, windows, fireplace, 
fridge, etc.) :  
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APPENDIX C: Detailed Hardware Achitecture 
 

 
 
�


