Aic-06Y

fEmBHE
HmEER
Real Steel

Px{h4 T8
$E4%TX / Iron Baseball

&R
Miafh I XRBERIZSER

B8

BEESHL IABERIRER
RES A IABERIRER
2% HIADERTRER

EIZTH GOLDEN SILICON AWARDS

fEmiE =

KEREAMAERER TN AT M AREIRRF I AT LL
WIRELFTBRMER AT DIB IRV SR AT BRIRC IR RES - 7
KIEGRHF - HMEAFEER AR B ERFEITRENA®
YEEBEEEEFRIKEGFITEMEN - AMERMNERIEE
FEESGAKRE: (1) #B - (2) EFEE > (3) EBE
B~ (4) AIEE R (5) EMERGETS - EHEIRGETLE
A AEBIER ~ BE ~ 588 ~ FHLUANERBH23EERH
EWET  AMEREINR Y BERFEREZIREMNF ERET » BA
R R ANME AT RUISER E AR BB EN(F - BB Al DU BREEE
BIBIE - EEFERMRT L RXMERREB—RBIREM
TKICBoardEA— 3B FPGAR B IR AR AH B 5T E #/0 E 48 5 TKICBoard
FTEEEXREHEEREAE - MPGARAIZ & T EIEHER
ANHVESNIES] 3 AR R FRFFER Y USB 2.0 ~ RS-232F 5138 ~ RS-
485885 IBEGPIOF L BN MR BIRE RS S22 - 7£
FREENRE L BBRATER B RS EEEIEYD 4
DE| > BRI EERYHEEE - L ESEBE MR MR E
EMEBITIKE  BFBBABZAINEEEINVEEIRATER
R B  MITEESR ARRZBA TR EER R RTEAE
NEEMATITREERKIREL - EATEENRGT L - #&
FHBASE—FRRFEE —EEENERT  WEKIBHFIR
FTHAERHARSEMNIRE  MiTEESR ARIRZBIAA
EEMNRERMERTBIERNANG - DIETARSENERSE)
fE - &% EBEMIRRGT L RMERR D KRR F s AR
FTERMER AMVIRE ARG L BB IRELIERNEN(E - T EER
HERP > NMERZEBSERAHE STER  HEE A
T B EHBER T FLIARRMARTTA R AR IR TEMEIR
REES - TR ABIBR AR AT BRE URITE# A
BEIEFIHFERERH o

Fig.1 > A REB EM AT BB ARERK
FHE AT LURBRELFT AR AR LU
BRSNS REES

Abstract

A baseball game of the humanoid robots including two vision-based autonomous humanoid robots is implemented in this
project. The pitch and hitter robot are able to throw and hit the ball respectively. A complete progress of pitch and hit including:
the pitch robot aims the strike zone, the pitch robot throw the ball, the hitting robot analyzes the ball trajectory, and the hitting
robot swing the bat to hit the ball is accomplished in this system. In order to achieve this project, five topics are integrated: (1)
mechanism, (2) electrical circuit, (3) image processing, (4) artificial intelligent and (5) motion design. In the mechanism design,
there are 23 degree of freedom (DOF) arranged for the feet, the waist, the body, two hands, and the head. A special design is
mounted on the hand for holding the ball and grabbing the bat. 4 DOF are designed for each arm. The robot is able to throw the
ball and swing the bat as same as human. In the electrical circuit design, the central processing system consists of an IPC board
named TKICBoard and a FPGA board. TKICBoard is used for the image processing and strategy decision, and the FPGA board is
for the motion control. NIOS, a 32-bits CPU is used in the FPGA to manage the motion control. The I/0 and transmit
interface of the electrical circuit includes USB 2.0, RS-232, RS-485, and GPIO. In the image processing design, the robot
detects the feature of the objects and segments the objects. The executed motion is decided by the measurement
result of the distance and position information of the target object. The pitch robot analyzes the home plate image
for the throwing motion; the hitter robot predicts the trajectory of the ball for the hitting motion. In the artificial
intelligent design, in order to pitch well, the pitch robot simulates the strike zone based on the position of the home
plate and changes the pitch motion. The hitter robot executes different swing motion based on the trajectory of the

ball. In the motion design, there are several different pitch motions and different hitting motions are implemented

for the pitch robot and hitter robot. A highly integrated system for the baseball game of the humanoid robots is accomplished
in this project. Five topics including mechanism, electrical circuit, image processing, artificial intelligent, and motion design are
integrated so that the pitch robot is able to throw a ball into strike zone and the hitter robot is able to hit the ball successfully.
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