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Motion System Design for Autonomous Mobile Robot in UCLINUX
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(School of Automation and Electrical Engineering, Zhejiang University of Science and Technology,
Hangzhou 310023, China)

Abstract: Motion system design for an autonomous mobile robot is presented in this paper.
The motion system works in an embedded operation system UCLINUZX. The master controller is
ARMY7 micro processor, and takes UCLINUX as its operation system. Pulse width modulation
waves are generated for rotate speed control of DC motors. The UCLINUX device driver for motor
controller and application program for robot’s behavior are described in detail. The system has
been applied for a prototype of mobile robot, which can perform various actions.
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G EsE >, B uC/OS- [ (WAL RE/ T —/o52
B LSRR EE, W XGRS . N&EFEEER
TEHEEFETAEEHENE K. £EH ActivMedia
ATFIAFR S T BB IR A R LINUX A
YERG, LT EHVLA CPU M ShHLEE A, B
gEsm A, B R E&EME ®. Acroname /A &) K Garisa
LS A A AR LINUX #8#4E%%,CPU XA
INTEL Ky XScale, AT LARATI 2 F S i DheE. HED
EHNBEFRET LINUX 84 R4 0% 3) P28
AN BREFHRE.
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7t UCLINUX ik & Wi FRE THRIER
GHEMILSRESZEMED, RN HAEFRR
TEARY. ENAEFER. B4 RERE—T
SO AT AR R B S — R R R B TR
¥e., BT UCLINUX T ] L) B8 5 i 0 #4E, 2
EXHSEEBENBRENE, FEEFHOTBE
HOSTZHEH, AEREZ2HERENFHIRE
IR F .

UCLINUX BERE THREETEFFRHR
Z BREMMNEES, FTRHREEMREENEER
KA R FRHRSLHEEBUFHNRMAR, X
FHEEE L/ BE R, EROTEMLH 1/0 — &
MERERET, . WEE RTOHFREREEL
MEBURNEMHAN, A -RRENFERE
P, R P R R AT R R P E R, BiR
W38 K B , R B SR &, AP
BRI & F I RELHE,

#& UCLINUX o, 8 7 Al P i Bl g i 4 3O
54325, BT LASE 35 52 JF 00 20 4 38 — 26 BR o 59 3C
 PEERAE, TN “open” “read” “write” fl“close” %, WE
W T T ERRE YT 0 8 SO B AF M AHBL BB
B, XS EEHAD I ERTF S HEME
UCLINUX iy —~“file_operations” 5 ¥ {& & (F£ 3
% fs.h o), YR E B SR E 5 E R (0
SRS HAE . T EEFERA - T RERE.
A] L “file_operations” &5 E LN .

struct file_operations motor_drv_ops = {

MBS, % . UCLINUX T A EBHNBAZHRFRIT 275
write motor_drv_write,
open : motor_drv_open,
release motor_drv_release,
}s

motor_drv_ops 7 %5 # 1K B 4 #R , motor_drv_
write.motor_drv_open Hl motor_drv_release 43 5l
REITA . SRAHA=ZTREMM BB LR, F
i, M IR G, R AR FERT TR
%, BEREESIRIAEF K “open”iFRK, W
4 B8 motor_drv_ops F I E X8 A motor_drv
_open;
int motor _drv_open (struct inode #* inode,
struct file = filp)
{
motor_sys_init();
MOD_INC_USE_COUNT;
return 0;
!
motor_sys_init 3 ¥ X & ¢ 49 1 BT 2% F0E BT
BT84k, MOD_INC_USE_COUNT % f#i%
3R 1, B 1k SO 7E 5% P AT 9E 30 B I ) 3
WA, SZIMNHRXARRFFHE—I%E MOD
_DEC_USE_COUNT {# & &3+ 5028 1.
int motor_drv_release (struct inode * inode,
struct file * filp)
{
MOD DEC_USE_COUNT;
return 0;
}
Xt i 4% (95 # 4R SE B e s LB BE RN AL
e 4% i ZhBE . ‘
int motor_drv_write (struct file * filp, const
char = buf,

size_t count,loff t *{_pos)

int uc[2];

int * data={(int * )buf;
copy_from_user(uc,data,count);
set_motor_state{uc) ;

}
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#& . set_motor_state(uc) BAETE BLXT 2 4~ ML
TS, RS HMEE . K9 uc B 2 MR,
SIS AR B e #E (B PWM & H 3B
BRSSO, % 0<<uc[i]<<50 BY,BHLR %, H
uc[i]=0 Bf K B | KR & ; 4 50<Tuc[i]<<100 Y,
HBLIES , B ucli]=100 A ZIH K,

RSB MER, DB WT 2 MR
VEB L & : module_init F1 module_exit, B[ 7 in-
smod HJIHE AT, ] FZE rmmod MR AT, X
FIR SR FFH N ER, 7T 2% 3Cm9].
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#1383 UCLINUX W R G R AR ZRB IR A
RIEARZNE, Gl BV A“LE R #73h1E
ATLAES N T EFLH .

# define MAX _PWM 100

void move_forward(void)

{

int fd;

ini value[ 2];

value[0]= MAX PWM;

value[1]= MAX PWM;
fd=open("/dev/motor_drv",0 RDWR);
write({d, value, 2 * sizeof(int));

}

B EREEFH value[0]F0 value[ 1B %11H,
A LUEHRAREEMARFRMES. %4 value[0]
=0 H value[1]=08f, BB ALEFTE; 4
value[0]= MAX PWM H value[1]=0 i, 31 ¥l
AR B A FE ;Y value[0]=0 H value[1]= MAX
_PWM B}, BB 3 AR HELH; Y value[0] =
MAX_PWM/2 B value[1]= MAX _PWM/2 it ,%
PSR AEEFIR; X value[0]= 0. 75 x MAX _
PWM H value[1]= 0.75 *x MAX_PWM i}, % 3
PLES A2 BRI .
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