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An Example of the Control for an Educational Robot Arm

Ryoji Matsui

Abstract

This report discusses the system of a robot-arm with some simple sensors. These are optical sensors, touch
sensors and ultrasonic sensors. The ultrasonic sensors are used for searching the direction and the distance to
the object. The optical sensors are consisted of an LED and a photo transistor, and used for distinguishing
whether the object is between the fingers. The touch senso'rs are consisted of two microswitches equipped to the

both fingers and used for distinguishimg whether the both fingers are touching the object.
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type sensora.mac
1 x%x% sensor all(sensora) X
; ¥%% U-sonic part x¥X

org 0b%00h
cwr equ Da3h
portc equ 0a2h
portl: 1d a,98h j;Initialize
out (cwr),a
1d a,0
out (68h),a ;BMA stoe
push af
push bc
di
start: id c,0
1d b,0ffh
call delay
1d a,1
out (portc),a ;Pulse out
1d b,0cSh
call delay
14 a,0
out (portc),a
inc de
1d b,31h
call delay
search: inc ¢ ;Count up
ir z,fine
nop
nop
1d b,08h
call delay
in a, (portc)
and 80h ;Receive?
ir z,search
1d b,31h
call delay
in a, (portc)
and 80h ;Recieve again?
ir z,start
fine: el
1d (h1),c jto BASIC
inc hi1
1d (h1),0
dec hi
pop be
pop af
push hi ;DMA
1d h1,705bh
1d a, (0ef88h)
cp 1Sh
ir c,finl
id h1,7066h
finl: 1d a,(0ef8%h)
cp S0h
di
call 6fdih
ei
pop hi
ret
delay: dec b
ir nz,delay
ret

; X¥%% sensor (touch,photo-tpsens) Xxx*

port2: 1d

a,98h
out (cwr),a
call delay?2
in a, (portc)
and 10h
1d (hl1),a
call delay?2
in a, (portc)
and 60h
1d (de),a
ret
delay2: push be
1d b,0ffh
dlip: dec b
ir nz,dlp
pop bc
ret
end
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10, 0 ,-882 ,-1411 , 1411 ,0
t2,t3,t4,t5%x 45 115.56 -70.55 70.55

x0= 191.345
dx= 5 xmax, Imax= 343 151.455

10,-13 , 25, 30 ,-30 ,0
t2,t3,t4,t5%x 44.48 113.56 -69.05 69.05
x= 196.259 z= .0200348

10,-15, 26 , 36 ,-30 ,O
t2,t3,t4,t5%x 43.88 111.48 -67.55 67.55
x= 201.319 z=-,0518951

16,-15 , 26 , 30 ,-30 ,O
t2,t3,td,t5%% 43.28 109.4 -66.05 66.05
x= 206.326 z=-.046463

10,-15 , 26 , 30 ,-30 ,0
t2,t3,td,t5%x 42.68 107.32 -64.55 64.55
x= 211.276 z= .0354157

10,-16 , 26 , 29 ,-29 ,0
t2,t3,t4,t5%x 42,04 105.24 -63.1 63.1
x= 216.167 z= .0419617

10,-46 , 55 , 51 ,-51 ,0
t2,t3,t4,t5%x% 17.12 40.2 -23 23
x= 329.132 z= ,0724258

10,-52 , 61 , 56 ,-56 ,0
t2,t3,t4,tS5%x 15.04 35.32 -20.2 20.2
x= 333.851 z=-.0925331

10,-58 , 69 , 64 ,-44 ,0
t2,t3,t4,t5%x 12.72 29.8 -17 17
x= 338.476 z=-.0186195

10,-69 , 81 , 74 ,-74 ,0
t2,t3,t4,t5%% 9.96001 23.32 -13.3 13.3
x= 342.926 z=-.0681458

10,-¢9 , 81 , 74 ,-74 ,0
t2,t3,t4,t5%% 7,20001 16.84 -9.6 9.6
x= 346.305 z=-.0518684
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