FRRRAFELE ¢ L8877

3

-y

W EA(ID
FraEEE(HGw)

%
nF
A

e

%

“
%fb
R

s
(had

DO s A

- NSC 97-2221-E-032-033-

97T # 087 01 px98&07" 31F
PR R RREp T RYE

CEe

PR REE R ERE I F A

SR



TR PEL R RSB RT3 wd 22

PEAYw BUARE 0 FEITE
R L
HiFHAEF L 2008 8 ' 1 pi 2009 & 7 ' 31

2

PELEC R
S

SEREAR A ARE

S+

ik
2
Y

FEFLFAU(RLEF R UFERTHR) i FFL O
2N
=

AN RARL S HE0 T LR 2 R

DAL B I Z Y s @aRE - i

OA L~ pap T LY HEFEL -

Dﬂﬁ@%?ﬁgﬁmwﬁ4£%$‘%?§—@

OB & EF PR R SRE E -

BOL R IR AR R RS AFHE A AR TFY
)J.% N ),l ~’:),L$£ - ,Jriq7_-ﬁz sk A np/\FvaELga
O E BB FEMAE 0- 2o 267 o F
%3

i F X F 98 & 10 * 23 P



F

Rk & - P EE ﬁv;ﬁ?(Sport Smence)rm’laﬁ“mév T H-BEERL
B F IR E S > 7 LH Tk b (Inning)eh 2 4 ] 0 TR Rk
(Setup) ~ % (Position play) ¥ #8 F & 3 w3 L4 - § REF Jﬁ SH 2R Ik
chd i MR EBEY LEPIT o kA € Har & K (Pocket) 0 @ AT Y e p e E
WP TGIT- 30F D A g Rk R IR E L -

RHPEA > E-MEFARE CF7 i E oo g Y w4 it
o4l B o fe & 43K 3 (Mechanical Design)®l iF = S ki B A e T & -
BEAGFASHAL Syt £ 4+ B UAImi TR Dk k P R R
Frkedp el o T B3 &Y 2Pl anig @ Raga 507 8 % (Neural Network
Algorithms)fe ik 32 % (Fuzzy Logic Theory) % 4 £ 4| /& & ;2 (Intelligent
Algorithms) & £ % ¥ da sk 21 > dofe #-F SRtk B2 Fxf > A kAR
(Decision-Making) » # & #4741 & 4 (Control Command)i¥ | 4& # $5 & 4 7 & #
4 3f e0ds (T o

FLYEETRG a0 S g R R ORI T R
fem@igs SRy g B! méﬁéﬁﬁfl‘l EIFT SN £ RRIRPBF L A 4 B
giﬁ&m§ﬁﬁzm¢ DI F Sk Ll L GCALE SRS A E )
T T AAIFNEFLAAR S BhifREIREAWKXAZELTR -

3 de e 450 A £ 3] 4-K (Decision Making) = 5 7 & 5L &
(Electromechanical System Integration) - = ¢ iz = BATS g & @ (7 A 840 &
BRSHEDOR T A E ] R E R e R i e B Y SRR R P
AR RIR TR T EF P - P FRA PO R

R4t @ ks B < (Billiard Robot) SR R A SR B (Neural Network
Algorithms) ~ i5) i@ £ 2840 5% & /2 (Neural Network Algorithms) ~ 12 24 (Grey
Theory) ~ ¥ 3£32 # (Extension Theory)



e

Billiard is one of the sport sciences. Players need to play billiard with
intelligence and skills, no matter careful calculation, how to pocket and setup balls. Of
course, billiardists need to practice the strength of shooting, the motion of accuracy
and learn the skill of “Setup” that makes every ball falls into the right hole. The
research objective is to design and develop an intelligent billiard robot that could
simulate the visual system and play behaviors of human beings.

The main goal of this research is to develop equipment that is provided with
visual ability and could imitate the learning ability of human beings. The billiard
robot is made by the above design conditions. In addition, people could control the
robot automatically and semi-automatically. By the skills of image processing, the
robot would “see” the correct position of object balls. Then the robot would learn and
know how to pocket object balls and setup by intelligent algorithms (Neural
algorithms and Fuzzy logic theory).

The image processing technology is one of the important parts of this research.
The robot has to be installed a CCD device as the eyes of human beings. It could
measure the position of balls and pockets. After measuring the position of each ball,
the robot would send the coordinates of cue ball and object balls to PC for
decisions-making.

The second part of the research is decision-making and analysis. The robot
must be installed a computer that could calculate rapidly. It is like the brain of people,
when “eyes” (CCD ) scans the coordinates of each ball, the robot would learn the
strength of shooting and angle of pocketing balls by Fuzzy Neural Network to let the
robot imitate the learning ability and inference of people. Finally, decision command
would be sent to the controller of the robot.

This research contents 4 major parts: structural design, image processing, the
integration of decision making and analysis, and electromechanical system. The
combination of these techniques makes the robot possesses the advantages of
stabilization of structure, precise control, rapid recognition, inference and learning
ability. The final good of this research is to let this developed billiard robot to play

billiard with a human being someday.
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