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ABSTRACT

This research presents a design and application of Cellular Neural Network
(CNN) for controlling a six-legged robot's movements in forward motion. Because
Cellular Neural Network to generate the Autowaves Phenomena in the network, the
robot’'s movement then has a gait like that of a real insect. The phenomena can be
applied to a six-legged robot motion controls. According to the experimental results, the
purposed CNN algorithm shows satisfactory movement on 20-degree-slope terrain
whereas the looked-up table one fails to move in the same condition, in comparison. In
addition, the CNN architecture for the robot's motion outperforms the looked-up table

counterpart in light of less power consumption.
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uazimuelifaidudiaiypresaadiduliniuceasees Chua Spndnwizsagy

=b_
w
[N

fo §

A oAy (-4 1 a
31% 3.2 AuuantRauniaieninmaaddassdnelssamiianuusagans
aziuinaniyrresaaaiansuswurlidudadu dnliluuneeislassiiealszam

Wenuuuaagarfidsgndends  Taseinebifudaduiuugagand  (Celiular  Nonlinear

| 1 3
Network) uaziiiatinAnaniRdresudauivannisaléfannss 3.3) i
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X +x = pf(x,)—sf(x2)+g(t)

; (3.8)
X, +x, = Sf(x:)+ pf(xz)

e p>1Ls>0 uazaunsi A
16O =4 O+ 1-gO-1) . =12 @9

Taazinliiia unwgR14 Asgisiallil
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A = 1 i -
7% 3.4 unuplaeslarednedszamisuuuuaaganfauie 2 wedniiagn1azeaan

. o . ' by
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2asduyalugln 3.1 azfiFinssuamsiinielu 7 saausiszaad AaiiReainnso@euannis
(3.8) lalmsine
X, =-X, +(1+/1)J’1 =~ 8V + 1
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Xy ==X, + 1y + ¥, + 1
Xy ==Xyt foyy + MY+ 1,
Xy ==Xy + 3 y; + fuy, + 1,
: (3.11)
Xpod ==Xy ¥ Vot By Yo+ 1,
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183+

Qx, +1=x, “II) (3.12)
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TusunsumauRuiuaus 6 1aeaunaulnIsitlnniss

:This complete version of look-up table with philips P89C51RD2 on ETT CP-;SPI/RD2 board
(Over Clock to 24MHz).

;It apply to controls CNN 6 legged robot in driver part.

;T2ZMOD=#00h
;T2CON=#00h
;by default
;registor bank1
RO-R3 temp for process

H R4 edit servo no
; RS count

H R6 state_no

; R7 temp_A
;start_time F830h
;step_time FFDAhQ
;stop_time 0000h

;count max 0DFh(223)
ik 8052's Registor definition *#%#%#skokok

TF2 equ 0CFh
TR2  equ 0CAh
RCP2H equ 0CBh
RCP2L equ 0CAh

Jewkxx indirect addressing to registor *****

DPTR_NO equ 0AZh
_R1 equ 0%h
_R2 equ 0Ah
_R4 equ 0Ch

JHekEk kR kR define system constants ****kxkxkx

DPTRO equ 0000h
DPTRI equ 0100h
start_ h equ 0F8h
start | equ 30h
step h equ 0FFh
step | equ 0DAh
stop_h equ 00h
stop_| equ 00h
extl equ 20h
cnt_max equ 0EOh

JRrEkkk Rk cervo position constants *¥##kkkkkk

; Lst char L:left  Riright

; 2nd char F:front C:center R:rear

; 3rd char M:move R:rotate

; 4th char H:high C:center L:low
LFMH equ OBEh ;190

LFMC equ 84h ;132



LFML equ48h ;75

LFRH equ8Ch ;140
LFRc equ 5Fh ;95
LFRL equ32h ;50
LCMH equ 0BCh ;188
LCMC equ 83h ;131
LCML equ4%h ;73
LCRH equ 8Dh ;141
LCRC equ60h ;96
LCRL equ33h 351
LRMH equ Oh

LRMC equ 32h ;50
LRML equ 64h ;100
LRRH equ8Ah ;138
LRRC equ 5Dh 193
LRRL equ 30h 48
RFMH equ 5h

RFMC equ37h :55
RFML equ 6%9h ;105
RFRH equ25h 337
RFRc equ 52h ;82
RFRL equ 7Fh ;127
RCMH equ Oh

RCMC equ32h ;50
RCML equ 64h ;100
RCRH equ3Ah ;58
RCRC equ57h ;87
RCRL equ 74h ;116
RRMH equ 9Fh ;159
RRMC equ 65h ;101
RRML equ2Ch 144
RRRH equ25h 37
RRRC equ 52h ;82
RRRL equ 7Fh ;127

;*********** declare System variable *% %%k ¥kkkckokk

extlful equ 7Ah
t state equ 7Bh
time equ 7Ch
temp A equ 7Dh

temp_SOequ 7Eh
temp_Slequ 7Fh

servo 0 equ p0
servo_1 equ p2
err_out equ pl
persent equ 80h
next equ 90h

;*********#* declare Servo Variable 3k e ok ke ok ok ok sk ok ok 3k

LFM  equ 9Fh
LFR  equ 9Eh
LCM equ 9Dh
LCR  equ 9Ch
LRM  equ 9Bh



LRR
RFM
RFR
RCM
RCR

Int_serv:clr

begin_select:

non_over:

no_step_state:

equ
equ
equ
equ
equ
equ
equ

org
ajmp

org
ajmp

org
TF2
xch
setb
mov
movx
xrl
mov
mov
inc
mov
movx

mov
mov
inc

mov

cjne
djnz
mov
mov
mov
mov
clr
xch
reti

mov
mov
clr
xch
reti

cjne
mov
mov
mov
mov
mov
clr

xch
reti

9Ah
90h
91h
92h
93h
94h
95h

0000h
Init

001Bh
T1 serv

002Bh

Ajtemp A

RSO

R7,A
A,@DPTR
Ajtemp SO
temp_S0,A
servo_0,A
DPTR
DPTR_NO,#01h
A,@DPTR
Atemp SI
temp S1,A
servo_1,A
DPTR
DPTR_NO,#00h

R6,#01h,no_step state
R5,non_over
RCP2H,#stop_h
RCP2L,#stop_1
R6.#02h

AR7

RSO

Ajtemp A

mov RCP2H,#step_h
RCP2L,#step |

AR7

RSO

Ajtemp A

R6,#00h,no_start state
R5,#0DFh
RCP2H,#step_h
RCP2L #step 1
R6,#01h

AR7

RSO

Ajttemp A

:T1 int_vector

4 1 int_vector

;set Registor_bank1,Active
smov  A,@DPTRO

3 +2MC
;set DPTR1,Active
;mov  A,@DPTRI

; +2MC
;set DPTRO,Active

;step state (state 1)

;set state_no,2

;set Registor _bank0,Active

;set Registor_bank0,Active

;start state (state 0)
sclr count

;set state_no, |

;set Registor_bank0,Active
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no_start_state:

find_loop_SO0:

is_new_SO0:

not_new_S0:

find_loop_SI:

is new SI:

not new Sl:

cjne

push
push
mov
push
push
mov

mov
mov
mov
mov

mov
mov
mov
cjne
ajmp
mov
inc
movx

movX
mov
inc
movx
XRL
movX
mov
inc
inc
cjne

mov
mov

mov
mov
mov
cjne
ajmp
mov
inc
movx

movX
mov
inc
movx
XRL
movX
mov
inc
inc
cjne

mov

R6,#02Zh,no_stop_state

DPH
DPL
DPTR NO,#01h ;set
DPH ;save
DPL

DPTR_NO.#00h ;set

;save

RO,#80h
R1,#90h
R3,#80h
AR3

A

R3,A
A,@RO
_R2,@R]1

A, R2,is new S0
not_new_S0
DPL,@R0O
DPTR
A,@DPTR
AR3
@DPTR,A
DPL,@R1
DPTR
A,@DPTR
AR3
@DPTR,A
@RO0,_R2
RO

R1
R0,#88h,find loop SO

DPTR_NO,#01h ;set
AR3

A

R3,A

A,@RO

_R2,@R1

A, R2,is new_S1
not_new_S1
DPL,@R0O

DPTR
A,@DPTR

AR3

@DPTR,A
DPL,@R1

DPTR

A, @DPTR

AR3

@DPTR,A
@RO0,_R2

RO

R1
RO,#90h,find_loop_ SI

RCP2H,#step_h

63

;stop state (state 2)

@SP,DPTRO

DPTR1,Active
@SP,DPTRI1

DPTRO,Active

DPTRI1,Active



mov  RCP2L.#step |

pop DPL ;get DPTR1,@SP
pop DPH
mov DPTR_NO,#00h ;set DPTRO,Active
pop DPL ;get DPTR1,@SP
pop DPH
mov R6,#03h ;set state_no,0
mov  A#00h ; iftime H==0 then
add A time
jnz no_full
Over_flow: mov  extlful #01h ; extlful=1
mov time,#extl1 3 time=ext1
no_full: ; else
dec time - time--
:end if
mov  AR7
clr RSO ;set Registor _bank0,Active
setb ES
xch Atemp A
reti
no_stop state:  cjne R6,#03h,state_error ;disable com state (state 3)
clr ES
mov  RCP2H.#start h
mov  RCP2L #start |
mov DPTR_NO,#01h ;set DPTRI1,Active
mov  DPTR,#DPTRI1 ;mov  DPTRI1,#DPTRI
mov DPTR_NO,#00h ;set DPTRO,Active
mov DPTR,#DPTRO :mov  DPTRO,#DPTRO
mov R6,#00h ;set state_no,0
mov A,R7
clr RSO ;set Registor bank0,Active
xch Attemp A
reti
state_error: mov  err_out,#01h ;out error01
mov  A,R7
clr RSO ;set Registor_bank0,Active
xch Ajttemp A
reti
T1 serv:clr TF1
xch Atemp A
setb RSO ;set Registor_bank1,Active
clr RS0 ;set Registor_bank0,Active
xch Ajtemp A
reti

; ¥eERERk End T2 Interrupt Service Routine ,begin System Initial *#%% %%

init: mov sp,#2Fh
mov  RCP2H #start h
mov  RCP2L #start |
mov TH2,#5Ah
mov TL2,#00h
mov IE,#0AOh



mov
mov
mov
mov

setb
setb
mov

mov
mov
mov
mov

mov
movx
inc
mov
movx
inc
mov

mov
mov
table_loop: mov
mov
inc
inc
cjne

mov
set_table loop: mov
mov
loopservo 0 7: mov
RR
mov
mov
cjne
orl
NoEqu 0 7: inc
cjne
mov
movx
inc
mov

mov
LoopServo 8 15:
mov
RR
mov
mov
cjne
orl
NoEqu 8 15: inc
cjne
mov
movx
inc

servo_0,#00h
temp_S0,#00h
servo_1,#00h
temp_S1,#00h

TR2
RSO ;set
R7,A ;mov

DPTR,#DPTRO :mov
DPTR_NO,#01h ;set
DPTR,#DPTRI1 ;mov
DPTR_NO,#00h ;set

A #0FFh

@DPTR,A ;mov
DPTR

DPTR_NO,#01h ;set
@DPTR,A :mov
DPTR

DPTR_NO,#00h :set

RO, #persent

R1,#next

@RO,#80h

@R1,#80h

RO

R1

RO, #(persent)+10h,table loop

R1,#00h
RO,#80h
R2,#00h

Registor_bank1,Active

temp_A,A
DPTRO,#0000h
DPTR1,Active
DPTR1,#0100h
DPTRO,Active
DPTRO,#0FFh

DPTRI1,Active
DPTR1,#0FFh

DPTRO,Active

AR2 ;R2 is temp flag

A

R2,A

A,@RO

A, R1,NoEqu 0 7 scjne
_R2,#80h

RO

RO,#88h,LoopServo 0 7

AR2

@DPTR,A ;mov
DPTR ;inc
0A2h,#01h ;set

R2.#00h

AR2

A

R2,A

A,@RO

A, R1,NoEqu 8 15 ;cjne
_R2,#80h

RO

RO,#90h,LoopServo_8 15
AR2

@DPTR.A ;mov
DPTR ;inc

A,R1,NoEqu 0-7

DPTRO,A
DPTRO
DPTR1,Active

A,R1,NoEqu_8-15

DPTRIA
DPTRI1
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mov 0A2h,#00h ;set DPTRO,Active
inc R1
cjne Rl #cnt_max,set_table loop
mov  A#00h
movx (@DPTR.A ;mov  DPTRO,#00h
inc DPTR
movx @DPTR,A
mov DPTR,#DPTRO ;mov  DPTRO,#0000h
mov DPTR NO,#01h ;set DPTRI1,Active
movx (@DPTR,A :mov  DPTRI1,#00h
inc DPTR
movx @DPTR,A
mov DPTR,#DPTRI smov  DPTRI1,#0100h
mov DPTR_NO,#00h sset DPTRO,Active
mov  R6,#00h sset state_no,0
wkkkkkkERE  Tghle Init  FFF**F*ERR
mov time,#ext1
mov ext1ful #00h
mov t state,#01h
mov RO#LFM ;LFM=LFMC
mov @RO,#LFMC
mov RO,#LFR ;LFR=LFRC
mov  @RO,#LFRC
mov RO #LCM ;LCM=LCMC
mov  @RO#LCMC
mov RO,#LCR ;LCR=LCRC
mov  @RO#LCRC
mov  RO#LRM ;LRM=LRMC
mov  @RO#LRMC
mov  RO#LRR ;LRR=LRRC
mov  @RO#LRRC
mov RO,#RFM ;:RFM=RFMC
mov  @RO,#RFMC
mov RO,#RFR ;RFR=RFRC
mov  @RO,#RFRC
mov RO,#RCM ;RCM=RCMC
mov  @RO#RCMC
mov RO,#RCR ;:RCR=RCRC
mov @RO,#RCRC
mov  RO,#RRM ;RRM=RRMC
mov  @RO#RRMC
mov RO#RRR ;RRR=RRRC
mov  @RO,#RRRC
EEEE T E LS Renn-n Def o sk e ok ok ok ok ook
mov AR7 ;mov Ajtemp A
clr RSO ;set Registor_bank0,Active
ajmp  start_program
start program: mov  Aextlful :if ext1ful==1 then
add A, #00h
jnz ful
ajmp no_ful
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ful:
statel:

state2:

state3:

state4:

state5:

state6:

mov
djnz
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
ajmp
djnz
mov
mov
mov
mov
mov
mov
ajmp
djnz
mov
mov
mov
mov
mov
mov
ajmp
djnz
mov
mov
mov
mov
mov
mov
ajmp
djnz
mov
mov
mov
mov
mov
mov
sjmp
djnz
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov

R1,t_state
R1,state2
RO#LFM
@RO,#LFML
RO,#LCM
@RO,#LCML
RO,#LRM
@RO,#LRML
RO,#RFM
@RO,#RFML
RO,#RCM
@RO,#RCML
RO,#RRM
@RO,#RRML
common_st
R1,state3
RO,#LFM
@RO,#LFMH
RO#LRM
@RO,#LRMH
RO #RCM
@RO,#RCMH
common_st
R1,state4
RO,#LFR
@RO,#LFRH
RO,#LRR
@RO,#LRRH
RO,#RCR
@RO,#RCRH
common_st
R1,state5

RO, #LFM
@RO,#LFML
RO,#LRM
@RO,#LRML
RO,#RCM
@RO,#RCML
common_st
R1,state6
RO#LCM
@RO,#L.CMH
RO #RFM
@RO,#RFMH
RO,#RRM
@RO,#RRMH
common_st
R1,state7

RO, #LFR
@RO,#LFRL
RO,#LCR
@RO,#LCRH
RO,#LRR
@RO,#LRRL
RO,#RFR
@RO,#RFRH
RO,#RCR,
@RO,#RCRL
RO,#RRR
@RO,#RRRH

Ed

’

3

’

2

b

2

ift_state==1 then
LFM=LFML
LCM=LCML
LRM=LRML
RFM=RFML
RCM=RCML

RRM=RRML

; elseift state==2 then

LFM=LFMH

LRM=LRMH

RCM=RCMH

; elseift state==3 then

LFR=LFRH
LRR=LRRH

RCR=RCRH

; else ift_state==4 then

LFM=LFML
LRM=LRML
RCM=RCML
else if t_state==5 then
LCM=LCMH
RFM=RFMH

=RRMH

; else if't state==6 then

LFR=LFRL

LCR=LCRH

LRR=LRRL

RFR=RFRH

RCR=RCRL

RRR=RRRH
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state7:

state8:

state9:

state10:

statel1:

common_st:

no_ful:

table err:

sjmp
djnz
mov
mov
mov
mov
mov
mov
simp
djnz
mov
mov
mov
mov
mov
mov
sjmp
djnz
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
mov
sjmp
djnz
mov
mov
mov
mov
mov
mov
sjmp
djnz
mov
mov
mov
mov
mov
mov
mov

inc
mov

ajmp
mov
ajmp
end

common_st
R1,state8
RO#LCM
@RO,#LCML
RO, #RFM
@RO.#RFML
RO #RRM
@RO,#RRML
common_st
R1,state9
RO,#LFM
@RO,#LFMH
RO,#LRM
@RO,#LRMH
RO#RCM
@RO,#RCMH
common_st
R1,state10
RO.#LFR
@RO#LFRH
RO #LCR
@RO,#LCRL
RO,#LRR
@RO,#LRRH
RO,#RFR
@RO,#RFRL
RO,#RCR
@RO,#RCRH
RO,#RRR
@RO,#RRRL
common_st
R1,statell
RO#LFM
@RO,#LFML
RO,#LRM
@RO#LRML
RO,#RCM
(@RO,#RCML
common_st
Rl,table err
RO#LCM
@RO,#LCMH
RO,#RFM
@RO#RFMH
RO.#RRM
@RO0,#RRMH
t_state,#05h

t state
ext1ful,#00h

start_program
err_out,#02h
start_program
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; elseift state==7 then
: LCM=LCML

: RFM=RFML

; RRM=RRML

; else ift_state==8 then
3 LFM=LFMH

5 LRM=LRMH

: RCM=RCMH

; elseift state==9 then
: LFR=LFRH

3 LCR=LCRL

: LRR=LRRH

: RFR=RFRL

; RCR=RCRH

; RRR=RRRL

; else ift state==10 then
: LFM=LFML

g LRM=LRML

; RCM=RCML

; elseift_state==11 then
£ LCM=LCMH

: RFM=RFMH

j RRM=RRMH

3 t_state=5

; endifall

; t_state++

; extlful=0

;else

; infinite loop

;out error(2
; infinite loop
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AMARUIN U

Tusunsu MATLAB lunisdraasiassdnedssamifisnuuiigagandgui 3.5

MAX COUNT =200;
TURN_LEFT =100;
RETURN_FROM LEFT =200;
TURN_RIGHT =300;
RETURN_FROM _RIGHT =400;
CELL_NUM =6;

U ROTATE =0.6;

I ROTATE =0;

X =0.2;

U MOVE =1;

I MOVE =0;

count=[1:MAX COUNT];
Urot=U_ROTATE.*ones(CELL_NUM,1);
Irot=1 ROTATE.*ones(CELL_NUM,1);
Xrot=X.*ones(CELL_NUM,1);
ListYrot=0.*ones(CELL_NUM,1);
Umove=U_MOVE.*ones(CELL_NUM,1);
Imove=I_MOVE.*ones(CELL_NUM,1);
Xmove=X.*ones(CELL_NUM,1);
ListYmove=0.*ones(CELL_NUM,1);

for loop_count=1:MAX_ COUNT-1
Yrot=0.5.*(abs(Xrot+1)-abs(Xrot-1));
for cell_count=1:CELL_NUM-1

Xrot(cell_count,:)=Urot(cell_count,:)*Yrot(cell_count,:}+Urot(cell_count+1,:)*Yrot(c
ell_count+1,:)+Irot(cell_count,:);

end

Xrot(CELL_NUM,:)=Urot(CELL_NUM,:)*Yrot(CELL_NUM,:)-

Urot(1,:)*Yrot(1,:)+Irot(CELL._NUM,:);

ListYrot=[ListYrot Yrot];

Ymove=2*(abs(Yrot+0.25)-abs(Yrot-0.25));

ListYmove=[ListYmove Ymove];

end

figure(1);

mesh(ListYrot);

axis([1 MAX_COUNT 1 CELL_NUM -1.5 1.5]);

figure(2);

subplot(4,1,1); plot(count,ListYrot(4,:),r",count,ListYrot(5,:),'g',count,ListYrot(6,:),'b");
axis([1 MAX_COUNT -1.5 1.5]);

title('Plot CNN output [Yrot4(r) Yrot5(g) Yroté(b) for L-legs rotate');

subplot(4,1,2);
plot(count,ListYmove(1,:),r',count,ListYmove(2,:),'g',count,ListYmove(3,:),'b");
axis([1 MAX_COUNT -1.5 1.5]);

title("Plot CNN output [Yrot4(r) Yrot5(g) Yrot6(b) for L-legs rotate');

subplot(4,1,3); plot(count,ListYrot(1,:),r',count,ListYrot(2,:),'g',count,ListYrot(3,:),'b");
axis([1 MAX COUNT -1.5 1.5]);

title('Plot CNN output [Yrot4(r) Yrot5(g) Yrot6(b) for L-legs rotate');

subplot(4,1,4);
plot(count,ListYmove(4,:),',count,ListYmove(5,:),'g',count,ListYmove(6,:),'b");
axis([1 MAX COUNT -1.5 1.5]);

title('Plot CNN output [Yrot4(r) Yrot5(g) Yrot6(b) for L-legs rotate");
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Tulsunsau MATLAB Tumsdnaasiassinedszamiiaawuuitaganigila 3.6

MAX_COUNT = 200;
TURN_LEFT = 100;
RETURN_FROM LEFT = 200;
TURN RIGHT  =300;
RETURN_FROM RIGHT =400;
CELL_NUM = 6;

U ROTATE =0.6;

I ROTATE =0;

X =0.2;

U_MOVE =1

I MOVE = 0;

count=[1:MAX COUNT];
Urot=U_ROTATE.*ones(CELL_NUM,1);
Irot=I_ROTATE.*ones(CELL_NUM,1);
Xrot=X.*ones(CELL_NUM,1);
ListYrot=0.*ones(CELL_NUM,1);
Umove=U_MOVE.*ones(CELL_NUM,1);
Imove=I_MOVE.*ones(CELL_NUM,1);
Xmove=X.*ones(CELL_NUM,1);
ListYmove=0.*ones(CELL NUM,1);

for loop_count=1:MAX COUNT-1
Yrot=0.5.*(abs(Xrot+1)-abs(Xrot-1));
for cell_count=1:CELL_NUM-1
Xrot(cell_count,:)=Urot(cell_count,:)*Yrot(cell count,:)-
Urot(cell_count+1,:)*Yrot(cell count+1,:)+Irot(cell count,:);
end

Xrot(CELL_NUM,:)=Urot(CELL NUM,:)*Yrot(CELL NUM,:)*+Urot(1,:)*Yrot(1,:)+Irot(C

ELL _NUM,);

ListYrot=[ListYrot Yrot];

Ymove=0.5.*(abs(Xmove+1)-abs(Xmove-1));

for cell_count=1:CELL_NUM-1

Xmove(cell_count,:)=Umove(cell_count,:)*Ymove(cell count,:)-

Umove(cell_count+1,:)*Ymove(cell count+1,:)+Imove(cell_count,:);

end

Xmove(CELL_NUM,:)=Umove(CELL _NUM,:)*Ymove(CELL NUM,,:)

+Umove(1,:)*Ymove(l,:)+Imove(CELL NUM,,:);

ListYmove=[ListYmove Ymove];

end

figure(1);

mesh(ListYrot); shading interp

axis([1 MAX_COUNT 1 CELL_NUM -1.5 1.5]);

figure(2);

plot(count,ListYrot(1,:),'r',count,ListYrot(2,:),'g',count,ListYrot(3,:),'b',count,List Yrot(4,:),'y",

count,ListYrot(5,:),'m',count,ListYrot(6,:),'c");

axis([1 50 -1.5 1.5]); title('Plot CNN output [Yrot1(r) Yrot2(g) Yrot3(b) Yrotd(y) Yrot5(m)

Yrot6(c) 19;
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Tlsunsu MATLAB lumsdraaslassirelssamifianuuuinaganisli 3.8
- 3.9

MAX_COUNT =100;
TURN_LEFT =100;
RETURN_FROM LEFT =200;
TURN_RIGHT =300,
RETURN_FROM_RIGHT =400;
CELL_NUM =6;

MAX U =100;

I ROTATE =0

X =0.2;

U MOVE =1;

I MOVE =0;

count=[1:MAX_COUNT]J;
ListY 1=0.*ones(tMAX_COUNT,1);
Umove=U_MOVE.*ones(CELL NUM,1);
Imove=I_MOVE.*ones(CELL_NUM,1),
ListYmove=0.*ones(CELL_NUM,1);
for u_count=1:MAX U
Urot=((u_count)/100).*ones(CELL_NUM, 1);
Xrot=X.*ones(CELL_NUM,1);
Irot=]_ROTATE.*ones(CELL_NUM,1);
Xmove=X.*ones(CELL_NUM,1);
ListYrot=0.*ones(CELL_NUM,1);
for loop_count=1:MAX_ COUNT-1
Yrot=0.5.*(abs(Xrot+1)-abs(Xrot-1));
for cell_count=1:CELL_NUM-1
Xrot(cell_count,:)=Urot(cell_count,:)*Yrot(cell_count,:)-
Urot(cell_count+1,:)*Yrot(cell_count+1,:)+Irot(cell_count,:);
end
Xrot(CELL_NUM,:}=Urot(CELL_NUM,:)*Yrot(CELL_NUM,:)+Urot(1,:)*Yrot(1,:)}+Irot(C
ELL NUM,:);
ListYrot=[ListYrot Yrot];
end
if u_count>40 & u_count<70
temp=ListYrot(1,:)’;
ListY 1=[ListY ] temp];
end
end

figure(1);

surf(ListY 1); shading interp

xlabel('U")

ylabel("time(t)")

zlabel('output(y)")

title("output of I =0");

axis([1 30 1 MAX_COUNT -1.5 1.5]);

set(gca, X TickLabel',{'0.45';'0.50';'0.55";'0.60";'0.65';'0.70'} )
colorbar
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Tusunsn  MATLAB lumsdraaslassdnslszamiiiganuitaganigala
3.10 - 3.11

MAX_COUNT =200,
TURN_LEFT = 100;
RETURN_FROM_LEFT =200;
TURN_RIGHT =300,
RETURN_FROM_ RIGHT =400;
CELL_NUM =6;

MAX 1 =200;
U_ROTATE = 0.65;

X =0.2;

U_MOVE =1;

I MOVE =0;

Z = peaks; surf(Z);

axis tight

count=[1:MAX_ COUNTY;
ListY 1=0.*ones(tMAX_COUNT,1);
Umove=U_MOVE . *ones(CELL NUM,1);
Imove=I_MOVE.*ones(CELL NUM,1);
ListYmove=0.*ones(CELL_NUM,1);
for i_count=1:MAX I
Urot=U_ROTATE.*ones(CELL_NUM, 1),
Xrot=X.*ones(CELL_NUM,1);
Irot=(((i_count)-100)/100).*ones(CELL_NUM,1);
Xmove=X.*ones(CELL_NUM,1);
ListYrot=0.*ones(CELL_NUM,);
for loop_count=1:MAX_COUNT-1
Yrot=0.5.*(abs(Xrot+1)-abs(Xrot-1));
for cell_count=1:CELL_NUM-1
Xrot(cell_count,:)=Urot(cell_count,:)*Yrot(cell count,:)-
Urot(cell_count+1,:)*Yrot(cell_count+1,:)+Irot(cell count,:);
end

Xrot(CELL_NUM.,:)=Urot(CELL_NUM,:)*Yrot(CELL_NUM,:)+Urot(1,:)*Yrot(1,:)
+Irot(CELL_NUM,,:);
ListYrot=[ListYrot Yrot];
end
ifi_count>40 & i_count<160
temp=ListYrot(1,:)';
ListY 1=[ListY 1 temp];
end
end
ListY1(:,1)=ListY1(:,2);
ListY 1(1,:)=ListY1(3,:);
ListY'1(2,:)=ListY1(3,:);
figure(1);
xlabel('l value')
ylabel('time(t)")
zlabel('output(y)")
title('output of U =")
title(j);
surf(ListY 1);shading interp
axis([1 120 1 MAX_COUNT -1.5 1.5]);
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Tsunsu MATLAB  lumisdraasiasstnailssamifienuuuitaganigyli

3.12-3.13

MAX _COUNT =100;
TURN_LEFT =100;
RETURN_FROM_LEFT =200;
TURN_RIGHT =300;
RETURN _FROM RIGHT =400;
CELL NUM =6;

U _ROTATE =0.6;

I ROTATE =0;

X ={.2;

MAX U =200;

I MOVE =0;

count=[1:MAX_ COUNT];

ListY 1=0.*ones(MAX_COUNT,1);
Urot=U_ROTATE.*ones(CELL_NUM,1);
Imove=I_MOVE.*ones(CELL_NUM,1);
for u_count=1:MAX U
Umove=((u_count-100)/25).*ones(CELL_NUM,1);
Xrot=X.*ones(CELL_NUM,1);
Irot=I_ROTATE.*ones(CELL_NUM,1);
Xmove=X.*ones(CELL NUM,1);
ListYrot=0.*ones(CELL_NUM,1);
ListYmove=0;
for loop_count=1:MAX_ COUNT-1
Yrot=0.5.*(abs(Xrot+1)-abs(Xrot-1));
for cell_count=1:CELL_NUM-1
Xrot(cell_count,:)=Urot(cell_count,:)*Yrot(cell_count,:)-
Urot(cell_count+1,:)*Yrot(cell_count+1,:)+Irot(cell_count,:);
end

Xrot(CELL_NUM,:)=Urot(CELL_NUM.,:)*Yrot(CELL_NUM,:)+Urot(1,:)*Yrot(1,:)+Irot(CELL_NU
M,:);
ListYrot=[ListYrot Yrot];
Ymove=0.5*(abs(Umove(1,:)*Yrot(1,:)+1)-abs(Umove(1,:)*Yrot(1,:)-1));

ListYmove=[ListYmove Ymove];
end
temp=ListYmove(1,:)’;
ListY 1=[ListY1 temp];
end
ListY1(:,1)=ListY1(:,2);
ListY1(1,:)=ListY 1(3,:);
ListY 1(2,:)=ListY1(3,:);
figure(1);
surf(ListY 1);shading interp
xlabel('U")
ylabel('time(t)")
zlabel('output(y)")
title('output of I = 0');
axis([1 200 1 MAX COUNT -1 1]);
set(gca,'XTick',[25 50 75 100 125 150 175 200]);
set(gca, X TickLabel',{'-0.75';'-0.50';'-0.25";'0.00";'0.25";'0.50';'0.75';'1.00'})
colorbar
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Tdsunsw  MATLAB lumsdraaslasuinelszamifisnuuuiragandgala
3.13-3.14

MAX COUNT =200;
TURN_LEFT =100;
RETURN_FROM LEFT =200;
TURN_RIGHT =300;
RETURN _FROM RIGHT =400;
CELL NUM =6;

U ROTATE =0.65;

I ROTATE =0;

X =0.2;

U MOVE =1;

MAX 1 =100;

count=[1:MAX_ COUNT];

ListY 1=0.*ones(MAX_ COUNT,1);
Umove=U_MOVE.*ones(CELL_NUM,1);
Irot=1_ROTATE.*ones(CELL NUM,1);
Urot=U_ROTATE *ones(CELL_NUM,1);
for i_count=1:MAX I
Imove=(((i_count)-50)/20).*ones(CELL_NUM,1);
Xrot=X.*ones(CELL_NUM,1);
Xmove=X.*ones(CELL NUM,1);
ListYrot=0.*ones(CELL_NUM,1);
ListYmove=0.*ones(CELL NUM,1);
for loop count=1:MAX_ COUNT-1
Yrot=0.5.*(abs(Xrot+1)-abs(Xrot-1));
for cell_count=1:CELL_NUM-1
Xrot(cell_count,:)=Urot(cell count,:)*Yrot(cell count,:)-
Urot(cell_count+1,:)*Yrot(cell count+1,:)+Irot(cell count,:);
end

Xrot(CELL_NUM,:)=Urot(CELL NUM.,:)*Yrot(CELL_NUM,:)+Urot(1,:)*Yrot(1,:)+Irot(C
ELL NUM,.);
ListYrot=[ListYrot Yrot];
Xmove=Umove.*Yrot+Imove;
Ymove=0.5*(abs(Xmove+1)-abs(Xmove-1));
ListYmove=[ListYmove Ymove];
end
temp=ListYmove(1,:)";
ListY 1=[ListY'] temp];
end
ListY1(:,1)=ListY 1(:,2);
ListY1(1,:)=ListY 1(3,:);
ListY 1(2,:)=ListY 1(3,:);
figure(1);
surf(ListY 1);shading interp
xlabel('direct current(I)")
ylabel('time(t)")
title('output of U = 1");
axis([1 100 1 MAX COUNT -1 1]);
set(gca, X Tick',[12.5 25 37.5 50 62.5 75 87.5 100 ]);
set(gca, X TickLabel',{'-0.75%'-0.50';'-0.25";'0.00','0.25";'0.50";'0.75";'1.00'})
colorbar
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AMANUIN A

Tulsunsudnaasiasstredssamifisnuuuigagas (CNN Simulator Ver.1.0)

“This code for simulate 6 legged robot controls signal which can generate signal by
‘lockup table algorithm, CNN and manual control. It is send data to com port
‘(RS232C) at 2400 bps which selected by user at run time. It is send data in form of:

<servonumber[n]>,<position[n]>
where
OF0h=P0.0, 0F1h=P0.1,..., 0F7h=P0.7, 0F8h=P2.0, 0F9h=P2.1,...,0FFh=P2.7

position is position of servo moving.
It values is between 0-128(0-7Fh).

‘The format of RS232 is 1 start, 1 parity and 2 stop bit

Dim table As Boolean  ‘Table mode flag

Dim CNN As Boolean  ‘CNN mode flag

Dim Pause As Boolean  ‘Pause mode flag

Dim State As Integer  ‘State No.

Dim Xrot(6) As Double  ‘Xrotate (6 cells)

Dim Yrot(6) As Double ‘Y rotate G

Dim Xmov(6) As Double ‘X move -

Dim Ymov(6) As Double ‘Y move ”

Dim I As Double 1 constant

Dim Urot As Double  * urotate (6 cells)

Dim Umov As Double ¢ 4 move 5

Dim MFL As Double  ‘Move Front Left  (~1 < values <1)
Dim RFL As Double  ‘Rotate Front Left &
Dim MCL As Double ‘Move Center Left -
Dim RCL As Double  ‘Rotate Center Left ’
Dim MRL As Double ‘Move Rear Left "
Dim RRL As Double ‘Rotate Rear Left P
Dim MFR As Double ‘Move Front Right &
Dim RFR As Double  ‘Rotate Front Right "
Dim MCR As Double  ‘Move Center Right "
Dim RCR As Double  ‘Rotate Center Right '
Dim MRR As Double  ‘Move Rear Right 5
Dim RRR As Double ‘Rotate Rear Right 5
Dim CNNMFL As Double ~ ‘CNN of Move Front Left  (~1< values <1)
Dim CNNRFL As Double  ‘CNN of Rotate Front Left
Dim CNNMCL As Double  ‘CNN of Move Center Left
Dim CNNRCL As Double  ‘CNN of Rotate Center Left

9

19

[

€

¢ servonumber is number code of servo will be controls by:
¢

e

(3

&



Dim CNNMRL As Double
Dim CNNRRL As Double
Dim CNNMFR As Double
Dim CNNRFR As Double
Dim CNNMCR As Double
Dim CNNRCR As Double
Dim CNNMRR As Double
Dim CNNRRR As Double
Dim TempMFL As Double
Dim TempRFL As Double
Dim TempMCL As Double
Dim TempRCL As Double
Dim TempMRL As Double
Dim TempRRL As Double
Dim TempMFR As Double
Dim TempRFR As Double
Dim TempMCR As Double
Dim TempRCR As Double
Dim TempMRR As Double
Dim TempRRR As Double
Dim TMFL(3) As Double
Dim TRFL(3) As Double
Dim TMCL(3) As Double
Dim TRCL(3) As Double
Dim TMRL(3) As Double
Dim TRRL(3) As Double
Dim TMFR(3) As Double
Dim TRFR(3) As Double
Dim TMCR(3) As Double
Dim TRCR(3) As Double
Dim TMRR(3) As Double
Dim TRRR(3) As Double
Public Sub InitTable()

TMFL(0) =-1

TMFR(0) =1

TMCL(0) =1

TMCR(0) =-1

TMRL(0) = -1/

TMRR(0) = 1

TRFL(0)=0

TRCL(0)=0

TRRIL(0) =0

TRFR(0) =0

TRCR(0) =0

TRRR(0) = 0

‘CNN of Move Rear Left
‘CNN of Rotate Rear Left
‘CNN of Move Front Right
‘CNN of Rotate Front Right
‘CNN of Move Center Right
‘CNN of Rotate Center Right
‘CNN of Move Rear Right
‘CNN of Rotate Rear Right

‘Temp of Move Front Left

‘Temp of Rotate Front Left
‘Temp of Move Center Left
‘Temp of Rotate Center Left
‘Temp of Move Rear Left
‘Temp of Rotate Rear Left
‘Temp of Move Front Right
‘Temp of Rotate Front Right
‘Temp of Move Center Right
‘Temp of Rotate Center Right
‘Temp of Move Rear Right
‘Temp of Rotate Rear Right

‘Table of Move Front Left

‘Table of Rotate Front Left
‘Table of Move Center Left
‘Table of Rotate Center Left
‘Table of Move Rear Left
‘Table of Rotate Rear Left
‘Table of Move Front Right
‘Table of Rotate Front Right
‘Table of Move Center Right
‘Table of Rotate Center Right
‘Table of Move Rear Right
‘Table of Rotate Rear Right

‘Initial table for table mode
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23
2
2
22
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(1< values <1)

2

(—1< values <1)

2
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TMFL(1) =0
TMFR(1) = 0
TMCL(1) = 0
TMCR(1) = 0
TMRL(1) = 0
TMRR(1) = 0

TRFL(1) = -/
TRCL(1) = /
TRRL(1) = -/
TRFR(1) = /
TRCR(1) = -
TRRR(1) = /

TMFL(Q2) = 1
TMFR(2) = -1
TMCL(2) = -1
TMCR(Q2) = !
TMRL(2) = /
TMRR(2) = -1

TRFL(2) = 0
TRCL(2) = 0
TRRL(2) = 0
TRFR(2) =0
TRCR(2) = 0
TRRR(2) = 0

TMFL(3) = 0
TMFR(3) = 0
TMCL(3) =0
TMCR(3) = 0
TMRL(3) =0
TMRR(3) = 0

TRFL(3) = /

TRCL(3) = -1

TRRL(3) = /

TRFR(3) = -/

TRCR@3) = !

TRRR(3) = -/
End Sub

Public Sub RunState() ‘Set object status at run state times.
CmdStop.Enabled = True
CmdPause.Enabled = True
CmdTable.Enabled = False
CmdCNN.Enabled = False
CmdManual.Enabled = False



OptComl.Enabled = False
OptCom?2.Enabled = False
ChkMoveFrontLeft.Enabled = False
ChkMoveFrontRight.Enabled = Faise
ChkMoveCentreLeft. Enabled = False
ChkMoveCentreRight. Enabled = False
ChkMoveRearLeft.Enabled = False
ChkMoveRearRight.Enabled = False
ChkRotateFrontLeft. Enabled = False
ChkRotateFrontRight. Fnabled = False
ChkRotateCentreLeft. Enabled = False
ChkRotateCentreRight. Enabled = False
ChkRotateRearLeft. Enabled = False
ChkRotateRearRight. Enabled = False
TxtMoveFrontLeft.Enabled = False
TxtMoveFrontRight. Enabled = False
TxtMoveCentreLeft.Enabled = False
TxtMoveCentreRight. Enabled = False
TxtMoveRearLeft. Enabled = False
TxtMoveRearRight. Enabled = False
TxtRotateFrontLeft. Enabled = False
TxtRotateFrontRight.Enabled = Faise
TxtRotateCentreLeft. Enabled = False
TxtRotateCentreRight. Enabled = False
TxtRotateRearLeft. Enabled = False
TxtRotateRearRight. Enabled = False
CmdStop.SetFocus
TempMFL = TxtMoveFrontLeft. Text
TempRFL = TxtRotateFrontLeft.Text
TempMCL = TxtMoveCentreLeft. Text
TempRCL = TxtRotateCentreLeft. Text
TempMRL = TxtMoveRearLeft. Text
TempRRL = TxtRotateRearLeft. Text
TempMFR = TxtMoveFrontRight. Text
TempRFR = TxtRotateFrontRight. Text
TempMCR = TxtMoveCentreRight.Text
TempRCR = TxtRotateCentreRight. Text
TempMRR = TxtMoveRearRight.Text
TempRRR = TxtRotateRearRight.Text
Pause = False
TmrDrive.Enabled = True

End Sub

Public Sub drive() ‘Send data to com port
Dim Buffer As Variant
MyCom.PortOpen = True
Buffer = Chr(240)
MyCom.OQutput = Buffer
Buffer = Chr(Int(/00 - (MFR + 0.9) * 100) / 2))



81

MyCom.Output = Buffer
Buffer = Chr(241)
MyCom.Output = Buffer
Buffer = Chr(Int(/30 - (RFR + 1.05) * 90)/ 2))
MyCom.Output = Buffer
Buffer = Chr(242)
MyCom.Output = Buffer
Buffer = Chr(Int(/00 - (MCR + 1) * 100)/ 2))
MyCom.Output = Buffer
Buffer = Chr(243)
MyCom.Output = Buffer
Buffer = Chr(Int(/30 - (RCR + 0.95) * 90) / 2))
MyCom.OQutput = Buffer
Buffer = Chr(244)
MyCom.Output = Buffer
Buffer = Chr(Int(((MRR + 0.9) * 115)/ 2) + 50))
MyCom.Output = Buffer
Buffer = Chr(245)
MyCom.Output = Buffer
Buffer = Chr(Int(/30 - (RRR + 1.05) * 90) / 2))
MyCom.OQutput = Buffer
Buffer = Chr(250)
MyCom.Output = Buffer
Buffer = Chr(Int(((RRL + 1.18) * 90) / 2) + 40))
MyCom.Output = Buffer
Buffer = Chr(251)
MyCom.Output = Buffer
Buffer = Chr(Int(/00 - (MRL + 1) * 100)/ 2))
MyCom.OQutput = Buffer
Buffer = Chr(252)
MyCom.Output = Buffer
Buffer = Chr(Int(((RCL + 1.25) * 90)/ 2) + 40))
MyCom.Output = Buffer
Buffer = Chr(253)
MyCom.Output = Buffer
Buffer = Chr(Int(((MCL + 0.975) * 115)/ 2) + 75))
MyCom.Qutput = Buffer
Buffer = Chr(254)
MyCom.Output = Buffer
Buffer = Chr(Int((((RFL + 1.225) * 90) / 2) + 40))
MyCom.Qutput = Buffer
Buffer = Chr(255)
MyCom.Qutput = Buffer
Buffer = Chr(Int(((MFL + 1) * 115)/ 2) + 75))
MyCom.Output = Buffer
MyCom.PortOpen = False
End Sub

Private Sub CmdCNN _Click()
CNN = True



Umov =4
Urot=1
RunState
Forn=0To 5
Xrot(n) = 0.2
Yrot(n) = 0.2
Xmov(n)=10.2
Next n
I=0
TmrCNN.Enabled = True
End Sub

Public Sub RunTable() ‘lookup table for table mode

If TMFL(State) < 0 Then
MFL = TMFL(State)

End If

If TRFL(State) <> 0 Then
RFL = TRFL(State)

End If

If TMCL(State) < 0 Then

MCL = TMCL(State)

End If

If TRCL(State) <> 0 Then
RCL = TRCL(State)

End If

If TMRL(State) < 0 Then
MRL = TMRL(State)

End If

If TRRL(State) <> () Then
RRL = TRRL(State)

End If

If TMFR(State) <> 0 Then
MFR = TMFR(State)

End If

If TRFR(State) <> 0 Then
RFR = TRFR(State)

End If

If TMCR(State) <> 0 Then
MCR = TMCR(State)

End If

If TRCR(State) < ( Then
RCR = TRCR(State)

End If

If TMRR(State) < 0 Then
MRR = TMRR(State)

End If

If TRRR(State) <> () Then
RRR = TRRR(State)

End If

TxtMoveFrontLeft.Text = MFL



TxtMoveFrontRight.Text = MFR
TxtMoveCentreLeft. 7ext = MCL
TxtMoveCentreRight.7ext = MCR
TxtMoveRearLeft.7ext = MRL
TxtMoveRearRight.Text = MRR
TxtRotateFrontLeft.Text = RFL
TxtRotateFrontRight.Text = RFR
TxtRotateCentreLeft.7ext = RCL
TxtRotateCentreRight.Text = RCR
TxtRotateRearLeft.Text = RRL
TxtRotateRearRight.7ext = RRR
End Sub

Public Sub RunCNN() ‘Put CNN output before send to port.
RFL = Yrot(0)
RCL = Yrot(1)
RRL = Yrot(2)
RFR = Yrot(3)
RCR = Yrot(4)
RRR = Yrot(5)
MFL = Ymov(2)
MCL = Ymov(3)
MRL = Ymov(4)
MFR = Ymov(5)
MCR = -Ymov(0)
MRR = -Ymov(1)
TxtMoveFrontLeft.Text = MFL
TxtMoveFrontRight.7ext = MFR
TxtMoveCentreLeft. Text = MCL
TxtMoveCentreRight.Text = MCR
TxtMoveRearLeft.Text = MRL
TxtMoveRearRight.7ext = MRR
TxtRotateFrontLeft. 7ext = RFL
TxtRotateFrontRight.Text = RFR
TxtRotateCentreLeft.Text = RCL
TxtRotateCentreRight.Text = RCR
TxtRotateRearLeft.Text = RRL
TxtRotateRearRight.7ext = RRR
End Sub

Private Sub CmdManual _Click()
Dim Buffer As Variant
MyCom.PortOpen = True
Dim MoveFrontRight As Integer
If ChkMoveFrontRight. Value = Checked Then
Buffer = Chr(240)
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MyCom.Qutput = Buffer
If TxtMoveFrontRight.7ext > I Then TxtMoveFrontRight.Text = |
If TxtMoveFrontRight.7Text < -1 Then TxtMoveFrontRight.Text = -/
MoveFrontRight = Int(/00 - ((TxtMoveFrontRight.7ext + 0.9) * 100) / 2)
Buffer = Chr(MoveFrontRight)
MyCom.Qutput = Buffer

End If

Dim RotateFrontRight As Integer

If ChkRotateFrontRight.Value = Checked Then
Buffer = Chr(241)
MyCom.Output = Buffer
If TxtRotateFrontRight.7ext > / Then TxtRotateFrontRight.Text = I
If TxtRotateFrontRight.7ext < -1 Then TxtRotateFrontRight.7ext = -1
RotateFrontRight = Int(/30 - ((TxtRotateFrontRight.Text + 1.05) * 90) / 2)
Buffer = Chr(RotateFrontRight)
MyCom.Qutput = Buffer

End If

Dim MoveCentreRight As Integer

If ChkMoveCentreRight. Value = Checked Then
Buffer = Chr(242)
MyCom.Output = Buffer
If TxtMoveCentreRight.Text > I Then TxtMoveCentreRight.Text = |
If TxtMoveCentreRight.7Text < -1 Then TxtMoveCentreRight.Text = -1
MoveCentreRight = Int(/00 - ((TxtMoveCentreRight.Text + 1) * 100)/ 2)
Buffer = Chr(MoveCentreRight)
MyCom.Output = Buffer

End If

Dim RotateCentreRight As Integer

If ChkRotateCentreRight. Value = Checked Then
Buffer = Chr(243)
MyCom.Output = Buffer
If TxtRotateCentreRight.7ext > / Then TxtRotateCentreRight.7ext = /
If TxtRotateCentreRight.7ext < -1 Then TxtRotateCentreRight.Text = -1
RotateCentreRight = Int(/30 - ((TxtRotateCentreRight.Text + 0.95) * 90) / 2)
Buffer = Chr(RotateCentreRight)
MyCom.OQutput = Buffer

End If

Dim MoveRearRight As Integer

If ChkMoveRearRight.Value = Checked Then
Buffer = Chr(244)
MyCom.OQutput = Buffer
If TxtMoveRearRight.7ext > I Then TxtMoveRearRight.Text = 1
If TxtMoveRearRight.Text < -1 Then TxtMoveRearRight.Text = -/
MoveRearRight = Int((((TxtMoveRearRight.Text + 0.9) * 115)/2) + 50)
Buffer = Chr(MoveRearRight)
MyCom.Qutput = Buffer

End If

Dim RotateRearRight As Integer

If ChkRotateRearRight.Value = Checked Then
Buffer = Chr(245)



MyCom.Qutput = Buffer
If TxtRotateRearRight.7ext > I Then TxtRotateRearRight.Text = I
If TxtRotateRearRight.7ext < -1 Then TxtRotateRearRight.7ext = -1
RotateRearRight = Int(/30 - ((TxtRotateRearRight.Text + 1.05) * 90)/ 2)
Buffer = Chr(RotateRearRight)
MyCom.Output = Buffer

End If

Dim RotateRearLeft As Integer

If ChkRotateRearLeft.Value = Checked Then
Buffer = Chr(250)
MyCom.Output = Buffer
If TxtRotateRearLeft.7ext > I Then TxtRotateRearLeft.Text = I
If TxtRotateRearLeft.Text < -1 Then TxtRotateRearLeft.Text = -1
RotateRearLeft = Int((((TxtRotateRearLeft.Text + 1.18) * 90)/ 2) + 40)
Buffer = Chr(RotateRearLeft)
MyCom.Output = Buffer

End If

Dim MoveRearLeft As Integer

If ChkMoveRearLeft.Value = Checked Then
Buffer = Chr(251)
MyCom.OQutput = Buffer
If TxtMoveRearLeft.Text > I Then TxtMoveRearLeft.Text = /
If TxtMoveRearLeft.Text < -/ Then TxtMoveRearLeft.Text = -1
MoveRearLeft = Int(/00 - ((TxtMoveRearLeft.Text + 1) * 100) / 2)
Buffer = Chr(MoveRearLeft)
MyCom.Output = Buffer

End If

Dim RotateCentreLeft As Integer

If ChkRotateCentreLeft. Value = Checked Then
Buffer = Chr(252)
MyCom.Qutput = Buffer
If TxtRotateCentreLeft.7ext > I Then TxtRotateCentreLeft.Text = |
If TxtRotateCentreLeft.Text < -1 Then TxtRotateCentreLeft.Text = -1
RotateCentreLeft = Int((((TxtRotateCentreLeft.Text + 1.25) * 90)/ 2) + 40)
Buffer = Chr(RotateCentreLeft)
MyCom.Output = Buffer

End If

Dim MoveCentreLeft As Integer

If ChkMoveCentreLeft. Value = Checked Then
Buffer = Chr(253)
MyCom.Qutput = Buffer
If TxtMoveCentreLeft.7ext > I Then TxtMoveCentreLeft.Text = 1
If TxtMoveCentreLeft.Text < -1 Then TxtMoveCentreLeft.Text = -1
MoveCentreLeft = Int((((TxtMoveCentreLeft.7ext + 0.975) * 115)/ 2) + 75)
Buffer = Chr(MoveCentreLeft)
MyCom.OQutput = Buffer

End If

Dim RotateFrontLeft As Integer

If ChkRotateFrontLeft. Value = Checked Then
Buffer = Chr(254)
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MyCom.Output = Buffer
If TxtRotateFrontLeft.7ext > I Then TxtRotateFrontLeft.Text = /
If TxtRotateFrontLeft.7ext < -/ Then TxtRotateFrontLeft.Text = -1
RotateFrontLeft = Int((((TxtRotateFrontLeft.Text + 1.225) * 90)/ 2) + 40)
Buffer = Chr(RotateFrontLeft)
MyCom.Output = Buffer

End If

Dim MoveFrontLeft As Integer

If ChkMoveFrontLeft. Value = Checked Then
Buffer = Chr(255)
MyCom.Output = Buffer
If TxtMoveFrontLeft.Text > I Then TxtMoveFrontLeft.Text = /
If TxtMoveFrontLeft.Text < -/ Then TxtMoveFrontLeft.Text = -1
MoveFrontLeft = Int((((TxtMoveFrontLeft.Text + 1) * 115)/2) + 75)
Buffer = Chr(MoveFrontLeft)
MyCom.Qutput = Buffer

End If

MyCom.PortOpen = False

End Sub

Private Sub CmdPause_Click()
If Pause Then
Pause = False
TmrDrive = True
If CNN Then TmrCNN = True
CmdPause.Caption = "Pause"
CmdStop.SetFocus
Else
Pause = True
TmrDrive = False
TmrCNN = False
CmdPause.Caption = "Play"
CmdPause.SetFocus
End If
End Sub

Private Sub CmdStop_Click()
TxtMoveFrontLeft. Text = TempMFL
TxtRotateFrontLeft.7ext = TempRFL
TxtMoveCentreLeft. Text = TempMCL
TxtRotateCentreLeft. Text = TempRCL
TxtMoveRearLeft. Text = TempMRL
TxtRotateRearLeft. Text = TempRRL
TxtMoveFrontRight.Text = TempMFR
TxtRotateFrontRight.Text = TempRFR
TxtMoveCentreRight.7ext = TempMCR
TxtRotateCentreRight.Text = TempRCR
TxtMoveRearRight. Text = TempMRR
TxtRotateRearRight.Text = TempRRR
CmdStop.Enabled = False



CmdPause.Enabled = False
CmdTable.Enabled = True
CmdCNN.Enabled = True
CmdManual.Enabled = True
OptComl.Enabled = True
OptCom2.Enabled = True
ChkMoveFrontLeft.Enabled = True
ChkMoveFrontRight. Enabled = True
ChkMoveCentreLeft.Enabled = True
ChkMoveCentreRight.Enabled = True
ChkMoveRearLeft.Enabled = True
ChkMoveRearRight. Enabled = True
ChkRotateFrontLeft.Enabled = True
ChkRotateFrontRight. Enabled = True
ChkRotateCentreLeft. Enabled = True
ChkRotateCentreRight. Enabled = True
ChkRotateRearLeft. Enabled = True
ChkRotateRearRight. Enabled = True
TxtMoveFrontLeft. Enabled = True
TxtMoveFrontRight. Enabled = True
TxtMoveCentreleft.Enabled = True
TxtMoveCentreRight.Fnabled = True
TxtMoveRearlLeft. Enabled = True
TxtMoveRearRight. Enabled = True
TxtRotateFrontLeft. Enabled = True
TxtRotateFrontRight.Enabled = True
TxtRotateCentreLeft. Enabled = True
TxtRotateCentreRight. Enabled = True
TxtRotateRearLeft.Enabled = True
TxtRotateRearRight.Enabled = True
TmrDrive.Enabled = False
If table Then
table = False
CmdTable.SetFocus
End If
If CNN Then
CNN = False
CmdCNN.SetFocus
TmrCNN.Enabled = False
End If
MFL =0
RFL =10
MCL =0
RCL=0
MRL =0
RRL =0
MFR =0
RFR =0
MCR =0
RCR =10
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MRR =0

RRR =0

drive
End Sub

Private Sub CmdTable Click()

table = True

State = 0

RunState

CmdStop.SetFocus

MFL =-]

RFL =10

MCL = -1

RCL=20

MRL =-1

RRL =10

MFR =-1

RFR =0

MCR = -]

RCR =0

MRR = -/

RRR =10

drive

TxtMoveFrontLeft. Text = TxtMoveFrontLeft.Text + 1
End Sub

Private Sub Form_Load()
InitTable
table = False
CNN = False

End Sub

Private Sub OptComli_Click()
MyCom.CommPort = 1
End Sub

Private Sub OptCom2_Click()
MyCom.CommPort = 2
End Sub

Private Sub TmrCNN_Timer() ‘CNN calculate timer overflow.
Forn=0To 4
Xrot(n) = (Urot * Yrot(n)) - (Urot * Yrot(n + 7)) +1
Yrot(n) = 0.5 * (Abs(Xrot(n) + /) - Abs(Xrot(n) - 7))
Next n
Xrot(5) = (Urot * Yrot(5)) + (Urot * Yrot(0)) + 7
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Yrot(5) = 0.5 * (Abs(Xrot(5) + 1) - Abs(Xrot(5) - 1))
Forn=0To 5
Ymov(n) = 0.5 * (Abs(Yrot(n) + 1) - Abs(Yrot(n) - 1))
Next n
End Sub

Private Sub TmrDrive Timer() ‘Drive step timer overflow.
If table Then RunTable
If CNN Then RunCNN
drive
If State < 3 Then
State = State + /
Else
State = 0
End If
End Sub

© ok sfe ok sk o sk ok o ok ok ok ok ok skeok Object Property in application. 2% ok ok ok ok ok ok ok ok ok sk ok ok ok okok

VERSION 5.00
Object = "{648A5603-2C6E-101B-82B6-000000000014 }#1.1#0";
"MSCOMM32.0CX"

Begin VB.Form CNN
Caption ="CNN Simulator V 1.0"
ClientHeight =2773
ClientLeft = 3300
ClientTop =3900
ClientWidth =7575
Icon = (None)
ScaleHeight = 2775
ScaleWidth = T875
Begin VB.CommandButton CmdPause
Caption = "Pause"
Enabled =0 'False
Height =375
Left = 5400
TabIndex =32
Top = 2400
Width =975
End
Begin VB.CheckBox ChkMoveRearRight
Caption = "MoveRearRight"
Height =252
Left =5760
TabIndex =14
Top =1320
Width = 1695
End

Begin VB.CheckBox ChkRotateRearRight



Caption = "RotateRearRight"
Height =255
Left =3960
TabIndex =19
Top =1320
Width =1695
End
Begin VB.CheckBox ChkMoveCentreRight
Caption = "MoveCentreRight"
Height = 255
Left = 5760
TabIndex =10
Top =720
Width =1695
End
Begin VB.CheckBox ChkRotateCentreRight
Caption = "RotateCentreRight"
Height =255
Left = 3960
TabIndex =9
Top =720
Width =1695
End
Begin VB.CheckBox ChkMoveFrontRight
Caption = "MoveFrontRight"
Height =255
Left = 5760
TabIndex =6
Top =120
Width =1695
End
Begin VB.CheckBox ChkRotateFrontRight
Caption = "RotateFrontRight"
Height =255
Left =3960
TabIndex =3
Top =120
Width = 1695
End

Begin VB.CheckBox ChkRotateRearLeft

Caption = "RotateRearLeft"
Height =255
Left =1920
TabIndex =12
Top =1320
Width = 1695
End

Begin VB.CheckBox ChkMoveRearLeft

90



Caption = "MoveRearLeft"
Height = 255
Left =120
TablIndex =11
Top =1320
Width = 1695
End
Begin VB.CheckBox ChkRotateCentreLeft
Caption = "RotateCentreLeft"
Height =255
Left =1920
Tablndex =8
Top =720
Width = 1695
End
Begin VB.CheckBox ChkMoveCentreLeft
Caption ="MoveCentreLeft"
Height =255
Left =120
TablIndex =17
Top =720
Width =1695
End
Begin VB.CheckBox ChkRotateFrontLeft
Caption = "RotateFrontLeft"
Height =255
Left =1920
TabIndex =4
Top =120
Width = 1695
End
Begin VB.CheckBox ChkMoveFrontLeft
Caption = "MoveFrontLeft"
Height =195
Left =120
TablIndex =3
Top =120
Width = 1575
End

Begin VB.OptionButton OptCom2

Caption ="Com2"

Height =255

Left = 1080

TabIndex =28

Top = 2400

Width =735
End

Begin VB.OptionButton OptCom1
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Caption ="Coml"
Height =255
Left =120
TablIndex =27
Top = 2400
Value =-1 "True
Width =735
End
Begin VB.Frame FamCom
Height =615
Left =0
TabIndex =29
Top =2160
Width =2055
End
Begin VB.TextBox TxtMoveRearRight
Alignment =1 'Right Justify
BeginProperty DataFormat
Type =1
Format = "###0.0000000"
HaveTrueFalseNull =1
FirstDayOfWeek =0
FirstWeekOfYear =0
LCID =1054
SubFormatType =1
EndProperty
Height =285
Left = 5760
TabIndex =26
Text ="Q"
Top = 1560
Width = 1695
End
Begin VB.TextBox TxtRotateRearRight
Alignment =1 'Right Justify
BeginProperty DataFormat
Type =1
Format ="# ##0.0000000"
HaveTrueFalseNull =0
FirstDayOfWeek =0
FirstWeekOfYear =
LCID = 1054
SubFormatType o
EndProperty
Height =285
Left =3960
TabIndex =25
Text ="
Top = 1560

Width = 1695
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'Right Justify

=1
= "#,##0.0000000"

End
Begin VB.TextBox TxtMoveCentreRight
Alignment =1
BeginProperty DataFormat
Type
Format
HaveTrueFalseNull
FirstDayOfWeek
FirstWeekOfYear
LCID
SubFormatType
EndProperty
Height =285
Left =5760
Tablndex =22
Text ="Q"
Top =960
Width = 1695
End

Begin VB.TextBox TxtRotateCentreRight

Alignment =1

BeginProperty DataFormat
Type
Format
HaveTrueFalseNull
FirstDayOfWeek
FirstWeekOfYear
LCID
SubFormatType
EndProperty
Height =283
Left =3960
TabIndex =21
Text ="Q"
Top =960
Width = 1695
End

'Right Justify

=1
"#,##0.0000000"
0

0

0

= 1054

{1

Begin VB.TextBox TxtMoveFrontRight

Alignment =1

BeginProperty DataFormat

Type

Format
HaveTrueFalseNull
FirstDayOfWeek
FirstWeekOfYear
LCID

'Right Justify

=1

= "#,##0.0000000"
= ()

=0

=0

= 1054



SubFormatType =1
EndProperty
Height =285
Left = 5760
TabIndex =18
Text ==ugH
Top =360
Width =1695
End
Begin VB.TextBox TxtRotateFrontRight
Alignment =1 'Right Justify
BeginProperty DataFormat
Type =1
Format = "#,##0.0000000"
HaveTrueFalseNull =0
FirstDayOfWeek =0
FirstWeekOfYear =0
LCID = 1054
SubFormatType =1
EndProperty
Height =285
Left = 3960
TabIndex =17
Text = 1"
Top =360
Width = 1695
End
Begin VB.TextBox TxtRotateRearLeft
Alignment =1 'Right Justify
BeginProperty DataFormat
Type =1
Format = "# ##0.0000000"
HaveTrueFalseNull =0
FirstDayOfWeek =0
FirstWeekOfYear =0
LCID =1054
SubFormatType =1
EndProperty
Height =285
Left =1920
TabIndex =24
Text = "Q"
Top =1560
Width = 1695
End
Begin VB.TextBox TxtMoveRearLeft
Alignment =1 'Right Justify
BeginProperty DataFormat
Type 1

Format "#,##0.0000000"
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'Right Justify

1
"#,##0.0000000"
=

=0

=0

=1054

=1

'Right Justify

1
"#,##0.0000000"
0

=0

=0

= 1054

=1

ihn

HaveTrueFalseNull
FirstDayOfWeek
FirstWeekOfYear
LCID
SubFormatType
EndProperty
Height =285
Left =120
TablIndex =23
Text ="Q"
Top = 1560
Width = 1695
End
Begin VB.TextBox TxtRotateCentreLeft
Alignment =1
BeginProperty DataFormat
Type
Format
HaveTrueFalseNull
FirstDayOfWeek
FirstWeekOfYear
LCID
SubFormatType
EndProperty
Height =285
Left =1920
TabIndex =20
Text =g
Top =960
Width = 1695
End
Begin VB.TextBox TxtMoveCentreLeft
Alignment =1
BeginProperty DataFormat
Type
Format
HaveTrueFalseNull
FirstDayOfWeek
FirstWeekOfYear
LCID
SubFormatType
EndProperty
Height =285
Left =120
Tablndex =19
Text ="Q"
Top =960
Width = 1695
End

Begin VB.TextBox TxtRotateFrontLeft
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Alignment =1 'Right Justify
BeginProperty DataFormat
Type =1
Format = "# ##0.0000000"
HaveTrueFalseNull =0
FirstDayOfWeek =
FirstWeekOfYear =
LCID = 1054
SubFormatType =
EndProperty
Height =285
Left =1920
TabIndex =16
Text ="Q"
Top =360
Width =1695
End
Begin VB.TextBox TxtMoveFrontLeft
Alignment =1 'Right Justify
BeginProperty DataFormat
Type =1
Format ="# ##0.0000000"
HaveTrueFalseNull =0
FirstDayOfWeek =0
FirstWeekOfYear =0
LCID = 1054
SubFormatType =1
EndProperty
Height =285
Left =120
TabIndex =15
Text ="Q"
Top =360
Width = 1695
End
Begin VB.CommandButton CmdManual
Caption = "Manual"
Height =3
Left = 6480
TabIndex =2
Top = 2400
Width =975
End
Begin VB.CommandButton CmdStop
Caption = "Stop"
Enabled =0 'False
Height =375
Left =4320
TabIndex 30

TabStop =4 'False
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Top = 2400
Width =975
End
Begin VB.CommandButton CmdCNN
Caption ="CNN"
Height =375
Left = 3240
TablIndex =0
Top = 2400
Width =975
End
Begin VB.CommandButton CmdTable
Caption = "Table"
Height =375
Left =2160
TablIndex =1
Top = 2400
Width =975
End
Begin MSCommLib.MSComm MyCom
Left = 1800
Top =2160
_ExtentX = 1005
_ExtentY = 1005
_Version = 393216
DTREnable =-1 "True
BaudRate = 2400
ParitySetting =4
StopBits =2
End
Begin VB.Timer TmrDrive
Enabled =0 'False
Interval =200
Left = 2400
Top =2160
End
Begin VB.Timer TmrCNN
Enabled =0 'False
Interval =50
Left =2880
Top =2160
End

Begin VB.Label LblIComment
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Caption ="Note: Move ""1"" Up ,""-1"" Down. Rotate ""1"" Front ,
“"_1 nn Rear."
Height =258
Left =2880
TabIndex =31
Top =2040
Width = 4455
End

End

TusunsumauANYUEUA 6 AU RS 232C

iThis complete version of 16 servo controls with philips PB3C51RD2 on ETT CP-SPI/RD2 board (Qver Clock to 24MHz).

;It receive data from RS232 in form of:

where

e we W we U we we G we

<servonumber|[n]>,<position[n]>

servonumber is number code of servo will be controls by:

0F0h=P0.0, OF 1h=P0.1,..., 0F7h=P0.7, 0F8h=P2.0, 0F9h=P2.1,...,0FFh=P2.7

position is position of servo moving.

It values is between 0-128(0-7Fh).

; format of RS232 is: 1 start, 1 parity(no check), 1 stop and 2400bps received only.

; It apply to controls CNN 6 legged robot in driver part.

"T2MOD=400h

;T2CON=£00h
;by default
sregistor bank1
; RO-R3
5 R4

: R5

: R6

: R7
;start_time
;step_time
;stop_time
;count max

TF2
TR2
RCP2H equ
RCP2L equ

DPTR_NO
_R1

_R2

_R4

DPTRO equ
DPTRI equ
start_h
start_|
step_h
step 1

temp for process

edit servo no
count
state_no
temp A
F830h

FFDAh
0000h
O0DFh(223)
equ 0CFh
equ 0CAh
0CBh

0CAh

equ 0A2h
equ 09h
equ 0Ah
equ 0Ch
0000h

0100h

equ 0F8h
equ 30h
equ OFFh

equ O0DAh
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stop_h
stop_1
cnt_max equ

temp_SOequ
temp_Slequ
servo_0 equ
servo_1 equ
err_out
persent

next

slA
s2A
s3A
s1B
s2B
s3B
s1C
s2C
s3C
s1D
s2D
s3D

Int_serv:

begin_select:

non_over:

equ
equ
OEOh

7Eh
7Fh

p2

equ
equ
equ

equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ

org
ajmp

org
ajmp

org
clr
setb
mov
movx

mov
mov
inc
mov
movx
xrl
mov
mov
inc
mov

cjne
djnz
mov
mov
mov
mov
clr

reti

mov
mov

00h
00h

pl
80h
90h

95h
93h
91h
94h
92h
90h
9Ah
9Ch
9Eh
9Bh
9Dh
9Fh

0000h
Init

0023h
com_serv

002Bh

TF2

RS0

R7,A
A,@DPTR
Atemp SO
temp_S0,A
servo 0,A
DPTR
DPTR_NO,#01h
A,@DPTR
A,temp_S1
temp_S1,A
servo_1,A
DPTR
DPTR_NO,#00h

R6,#01h,no_step_state
RS5,non_over
RCP2H.,#stop_h
RCP2L,#stop_1
R6,#02h

AR7

RSO

mov RCP2H,#step_h
RCP2L #step 1
AR7

;Com int_vector

T2 int_vector
;set Registor_bank1,Active

smov  A,@DPTRO

; H2MC
;set DPTR1,Active
;mov  A,@DPTRI1

; +2MC
;set DPTRO,Active

;step state (state 1)

;set state_no,2

;set Registor_bank0,Active
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no_step_state:

no_start_state:

find_loop_ S0:

is_new_SO0:

not_new_S0:

find_loop_S1:

is_new SI:

clr
reti

cjne
mov
mov
mov
mov
mov
clr

reti

cjne

push
push
mov
push
push
mov

mov
mov
mov
mov
rl
mov
mov
mov
cjne
ajmp
mov
inc
movx
XRL
movX
mov
inc
movx
XRL
movX
mov
inc
inc
cjne

mov
mov
rl
mov
mov
mov
cjne
ajmp
mov
inc
movx
XRL

RSO ;set Registor_bank0,Active
R6,#00h,no_start_state  ;start state (state 0)

R5,#0DFh sclr count

RCP2H,#step h

RCP2L #step |

R6,#01h ;set state_no, |

AR7

RSO ;set Registor_bank0,Active

R6,#02h,no_stop_state

DPH ;save
DPL

DPTR_NO,#01h ;set
DPH ;save
DPL

DPTR_NO,#00h iset

R0,#80h
R1,#90h
R3,#80h
AR3

A

R3.A
A,@RO
_R2,@R1
A, R2,is new S0
not_new_S0
DPL,@R0
DPTR
A,@DPTR
AR3
@DPTR,A
DPL.@R1
DPTR
A,@DPTR
A,R3
@DPTR,A
@R0,_R2
RO

R1
RO,#88h,find_loop_S0

DPTR_NO,#01h sset
AR3

A

R3,A

A,@RO
_R2,@R1
A,_R2,is new_SI
not_new_S1
DPL,@R0

DPTR
A,@DPTR

AR3

;stop state (state 2)

@SP,DPTRO

DPTRI1,Active
@SP,DPTRI

DPTRO,Active

DPTR1,Active
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not_new_S1:

no_stop_state:

state_error:

com_serv:

data_errl:

srl_state2:

movx
mov
inc
movx
XRL
movX
mov
inc
inc
cjne

mov
mov

pop
pop
mov
pop
pop
mov

mov
clr
setb
reti

cjne

mov
mov
mov
mov
mov
mov
mov
mov
clr

reti

mov
mov
clr
reti

clr
setb
mov
cjne
mov
subb
jc
add
mov
sjmp
mov
sjmp

subb
jne
mov

@DPTR,A

DPL,@R]1

DPTR

A,@DPTR

AR3

@DPTR,A

@RO0,_R2

RO

R1
R0,#90h,find_loop_S1

RCP2H,#step _h
RCP2L #step |

DPL
DPH
DPTR_NO,#00h
DPL

DPH

R6,#03h

AR7
RSO
ES

R6.#03h,state_error
ES
RCP2H,#start h
RCP2L #start |
DPTR_NO.#01h
DPTR, #DPTRI1
DPTR_NO,#00h
DPTR.#DPTRO
R6,#00h

A,R7

RSO

err_out,#01h
AR7
RSO

RI

RSO

R7.A
R4,#00h,sr]_state2
A,SBUF

A #0FOh

data _errl

A#90h

R4,A

end_srl
err_out,#02h

end srl

mov A,SBUF
AH#OEOh
data_err2
RO,_R4

;get DPTR1,@SP

sset DPTRO,Active
sget DPTR1,@SP

;set state_no,0

;set Registor_bank0,Active

;disable com state (state 3)

;set DPTRI1,Active
:mov  DPTRI1,#DPTRI1
;set DPTRO,Active
:mov  DPTRO,#DPTRO
;set state_no,0

;set Registor _bank0,Active

;out error01

;set Registor_bank0,Active

;set Registor_bank!,Active
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mov
mov
sjmp
data_err2: mov
mov
sjmp
end srl: mov A,R7
clr
reti
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@R0,SBUF
R4,#00h
end_srl
err_out,#03h
R4,#00h
end_srl

RSO ;set Registor_bank0,Active

; Fdkdook End T2 Interrupt Service Routine ,begin System Initial *%%%%%*

init: mov
mov
mov
mov
mov
mov

mov
mov
mov
mov

setb
setb
mov

mov
mov
mov
mov

mov
movx
inc
mov
movx
inc
mov

mov
mov
table_loop: mov
mov
inc
inc
cjne

mov
set_table loop:mov
mov
loopservo 0 _7: mov
RR
mov
mov
cjne
orl
NoEqu 0 _7: inc
cjne

sp,#2Fh
RCP2H,#start_h
RCP2L #start 1
TH2#5Ah
TL2,#00h
IE.#0A0h

servo_0,#00h
temp_S0,#00h
servo_1,#00h
temp_S1,#00h

TR2
RS0 ;set Registor_bank1,Active
R7,A ;mov  temp ALA

DPTR,#DPTRO :mov  DPTRO,#0000h
DPTR_NO,#01h ;set DPTRI1,Active
DPTR,#DPTRI1 :mov  DPTRI,#0100h
DPTR_NO,#00h ;set DPTRO,Active

A #0FFh

@DPTR,A ;mov  DPTRO,#0FFh
DPTR

DPTR NO,#01h ;set DPTR1,Active
@DPTR,A ;mov  DPTRI1,#0FFh
DPTR

DPTR_NO.#00h ;set DPTRO,Active

RO, #persent

R1.#next

@RO0,#80h

@R1,#80h

RO

R1
RO,#(persent)+10h,table loop

R1,#00h

RO,#80h

R2,#00h

AR2 ;R2 is temp flag
A

R2,A

A,@RO

A, _RI1,NoEqu 0 7 :cjne  A,R1,NoEqu 0-7
_R2.#80h

RO

RO,#88h,LoopServo 0 7



DPTRO,A
DPTRO
DPTRI1,Active

A,R1,NoEqu_8-15

DPTR1,A
DPTRI1
DPTRO,Active

DPTRO0,#00h

DPTRO,#0000h
DPTR1,Active
DPTR1,#00h

DPTR1,#0100h
DPTRO,Active
state_no,0

Ajttemp A
Registor_bank0,Active

mov AR2
movx @DPTR,A :mov
in¢ DPTR ;inc
mov 0A2h#01h ;set
mov R2,#00h
LoopServo 8 15:mov  A,R2
RR A
mov R2,A
mov  A,@RO
cjne A, R1,NoEqu 8 15 scjne
orl _R2,#80h
NoEqu 8 15: inc RO
cjne RO,#90h,LoopServo 8 15
mov AR2
movx @DPTR,A ;mov
inc DPTR ;inc
mov 0A2h,#00h sset
inc R1
cjne R1.#cnt_max,set_table loop
mov A, #00h
movx (@DPTR,A ;mov
inc DPTR
movx @DPTR,A
mov DPTR,#DPTRO ;mov
mov  DPTR_NO,#01h ;set
movx @DPTR,A ;mov
inc DPTR
movx (@DPTR,A
mov DPTR,#DPTR1 ;mov
mov DPTR_NO,#00h ;set
mov R6,#00h ;set
s 24 o4 o ok ok ok ok ok Sel‘iﬂl lﬂi[ 2k 3k 3k ok ok % ok ok 3k K
mov SCON.,#0D0h
mov TMOD,#20h
mov TH1,#0CCh
mov TL1,#0CCh
setb TR1
mov R4,#00h
; 34 sk sk ok ok ok ok ok ok Retum Def a0 o ok o o o s okook
mov AR7 ;Mov
clr RSO ;set
ajmp  start_program

start_program: sjmp $

end
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start h equ OFCh
start 1 equ 18h
step_h equ OFFh
step 1 equ OFBh
stop_h equ 60h
stop_ | equ 00h

org 0000h
sjmp  Init
org 000Bh
clr TFO

step_s: cjne 12,#00h,start_s
djinz  r3,stop_s
mov  TLO,#stop |
mov THO,#stop_h
mov pl,r3
mov 12,#01h
reti

stop_s: mov TLO,#step_1
mov  THO,#step h
mov plr3
reti

start_s: cjne r2,#01h,err_s
mov r3,#0FFh
mov pl.r3
mov TLO,#start 1
mov  THO,#start h
mov  r2,#00h
reti

err s: mov  p3,#0F0h

Init: mov  TMOD,#01h
mov IE.#82h
mov r3,#00h
mov  TLO,#stop 1
mov THO,#stop_h

mov pl.r3
mov r2,#01h
setb TRO

simp $
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