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3D Game Development For Dementia Prevention
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This paper proposes to use gesture recognition technology to develop 3D game for prevention of dementia. In the

game, the user can choose camera mode or mouse mode to play game. In the game design, We focused on the

characteristics of dementia, Developed four types of games,

Including Memory training game, Math game, Logical

training game and 3D visual sense training game. Each type of game is composed by a number of small games.
Common feature of all the game is random, This ensures that when user play games, Basically the game will not have

the same situation. For the older elderly, If can take 10 minutes a day to play the game and has always insisted on

playing, For dementia preventive have a positive effect.

7|YE: dementia prevention, 3D Game, gesture recognition

|. Introduction

Because the decline in birth rate and the extension of
human life, The degree of population aging is rising in Asia.
The incidence of dementia increased year by year. The
Dementia also called Alzheimer’s disease (AD). It will be the
21st century, threats to health of the elderly the most serious
diseases.

Dementia is a disease of brain cells rapidly degrade, As the
disease advances, symptoms include confusion, irritability and
aggression, mood swings, language breakdown, long-term
memory loss, and the general withdrawal of the sufferer as
their senses decline.[1][2]

Currently, Dementia have not generally effective treatment.
But the earlier prevention and treatment can control the
disease, delay memory decline, reduce the burden on
caregivers and medical costs.

Because of this, this game was developed. The game has
a total of four categories: Memory training game, Math game,
Logical training game, 3D visual sense training game.

Il 3D Game Engine Library

3D game engine library is to produce a 3D game the
necessary tools, we made a lightweight game engine library,
used it to help me develop 3D games. The game engine
library is developed using C++ and DirectX. Game engine
architecture is very simple, try to keep it simple and practical
style, and not loss the performance.

lll, Introduction The 3D Game

The design of the game system, The game include five
parts: the login page, home page, user information page,
game selection page, game page.

In the login page, user can create new user ID, select the
existent user ID and select the game mode.

In the home page, user can view their information and
enter the game selection page.

In the user information page, user can check their scores.

In the game selection page, User can choose one that you
are interested game.
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- 3.1.3 Math game

Penguin can move in four directions: front, back, right and

left direction. Every move, Penguin will eat the number

| ,E 1 above the box. After the move, The penguin stand before the

1oue

S Y i mL . box will be flooded. If the number sum of penguin to eat,
=1 Lt and it is equal to the target value, the user will win. If the

number sum is greater than the target value, the user will fail.

Every times, the game will randomly generated the numbers.
Bl And there will be a number path to meet the conditions for
victory.

Fig. 1. Game Diagram

3.1, Game Page

3.1.1 Memory training game

Beginning of the game, user has 5 seconds to remember
the location of animals. 5 seconds later, all animals would be
hidden in a wooden box. User need to find all of the same
animals in order to pass the game. Every times, the game will

Fig. 4, Math game

randomly generate the location of animals.
3.1.4 3D visual sense training game

This is a constantly rotating cube, Cube formed by the
three colors. You need to find the correct projection that the
arrow point to the projection. In the four projection, you only
one chance to select the correct answer. Every times, the
game will randomly generated the cube.

Fig. 2, Memory training game

3.1.2 Logical training game

In a certain period of time, User need to find the
mushroom at the end of maze to win the game. Every times,

the game will randomly generated maze.
Fig. 5. 3D visual sense training game

IV, Image Process

Different from other brain training games, this is a brain
training game combines physical training. So this game used

motion recognition and gesture recognition technology.

Fig. 3. Logical training game
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) ) Finally, use pre-set histogram to calculate the back
4.1, Motion Recogntion System Lo
projection image.

Motion recognition system diagram: The final image shown in Figure 8.

Game Logic Module-

Send the @mmand to
game charafer movement.

Fig. 8. Binarization process final image

Do nothing-

4 1.3 Noise cleaning

Fig. 6. Motion recognition system diagram Because the clothes color and the glove color is similar, so

the back projection image have some noise. The noise will
affect the detection of the hand, The error image shown in
411 Input image Figure 9. By image processing method erosion can remove

If we capture images by OpenCV function cvCapture, In  the noise. The final image shown in Figure 10.

the game runtime, the average frames is 15 per second. Erosion: In the binarization processed image, the following

In the same environment, If capture images by DirectShow, ~ &/9orithm can generate a new image. First, determine the
pixel value of mask location is 1. If meet the requirements,
then determine its surrounding 8 pixels(P1-P8) value, if the

eight values are 1, P pixels value is 1, otherwise the P pixels

In the game runtime, the average frames is 40 per second, So
the DiretShow is more efficient.

value is 0.
P=P1 A P2 A P3 A\ P4 A P5A P6 A P7 A P8

Fig. 7. Input image

4 1.2 Binarization process Fig. 9. Error image

First, the image format to HSV. Second, extract the Hue
channel.

The RGB format image is converted to HSV format by the
Formula 1.

Slr=9)+(r=b)]

)
V(r—g)?+(r—b)(g—b)

3 .
S—l*m[mm (T‘.gb)]

V= %(r+g+b)

H=cos™ }(

Fig. 10. Noise cleaned image

Formula, 1,
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414 Hand Tracking

By "continuously adaptive mean-shift" method to track
hand.[3]
mean-shift algorithm is a method of finding local
extremum value in a set of data's density distribution.
mean-shift algorithm steps:
(1) Select search window
the initial position of the window
the type of the window
the shape of the window
the window size
(2) Calculation window's centre of gravity
(3) The center of the window set in the calculated center
of gravity.
@) Return (2)step until the window does change the
position.

415 Motion Recognition

In the input image around, we created a blue safety box,
Determine which safety box, Determine which safety line was
hit to recognition the hand direction of the movement.

When that happens, the red track box will return the test
center and waiting for the next recognition.

V. Conclusion

When the elderly retire, A substantial reduction in complex
operations. In life, Out of the daily stress. And the easy life
in the long term, These will reduce the use of brain. Play this
game every day for 15 minutes, improve attention and
memory, the brain active. This prevention of dementia for the
elderly has a positive preventive effect.
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For the patient in the early stages of dementia, Through
this game exercise the brain, delay the disease from various.
For instance : match up game can help patients decrease
memory forgetting rate. The maze game can exercise the
patients logic ability. The penguin math game can improve
mathematical computations. The magic cube game can
improve spatial cognition and observation ability. These

games are very meaningful for the patients.
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