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ABSTRACT

This thesis studies and implements “a worm robot.” The specification of the given tasks is
that it can climb on the wall with the carrying load. In the initial phasc of the project, a manual
control mode has been realized and built. Conceptually, the worm Tobot uses vacuum pad for
holding to the wall by sucking the air in and out from the holding pads.

The vacuumn kits comprise of an ejector air-tank and solenoid valves. After a leg of robot is
attached to the wall, then do the same method for another leg  In doing so, the movement of the
robot can be done by using servomotors to drive cach leg. To let aleg frec from the adhesive to
the wall, solenoid valves must be in reset mode to get air out of the pads. Then applying the above
procedure to place the leg at desired position by vacuum method. Gaits can also be generated by a

micro-controller MCS-52.
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P3.6 WR (external data memory write strobe) ﬁmtgmmn%ua’f@y,a"lﬂmﬂuaﬂ
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2135197 2.2 urauthfiir e udaz v mETA P

8. 4759 (RST) WdmSumsSimmsianwes uTnsneulnsaaos
TaonaSiwndosnsanuziiul onadosu 2 i lnia vasfiosadamnesdinnuey
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ORG 0000H
SB: EQU OFFH s BET
CB: EQU 00H ; CLEAR
KAG: EQU 1IH - CHECK FORWARD
HUB: EQU 22H - CHECK BACKWARD
SIMP MAIN
ORG 0003H
ACALL INTTO - SUBB SEND DATA TO SLAVE
RETI
; INTITIAL
MAIN: MOV SP,#30H
SETB TCON.0
MOV IE,#10000001B
MOV P1.4SB
MOV PO.#CB
MOV P3,4SB
CLR P1.7
SETB P2.0
SETB P2.1
SETB P2.2
MOV 76H,#99H - 90 DEGREE (LSB) RIGHT1
MOV 77H #OFAH - 90 DEGREE (MSB)RIGHT1
MOV 78H.#99H - 90 DEGREE (LSB) RIGHT2
MOV 79H #OFAH - 90 DEGREE (MSB)RIGHT2
MOV 7AH.#99H - 90 DEGREE (LSB) LEFTI
MOV 7BH.AOFAI - 90 DEGREE (MSB) LEFTI

MOV

TCHF99H

- 90 DEGREE (LSB) LEFT2



MOV 7DH #OFAH : 90 DEGREE (MSB) LEFT2
MOV 7EH,#5AH : 90 DEGREE RIGHT(DC)
MOV TFH#5AH : 90 DEGREE LEFT(DC)

2

OFFSET ROBOT

2

E

OFFSET: JNB P1.0SET OFFSET  ;KEY OFFSET
SIMP OFFSET
SET OFFSET: ACALL DODL
ACALL SERVO
MOV R6,#KAG
MOV R7.#01H
d MAINI
MAINI: JNB P1.1FW
JNB P1.2.BW
JNB P1.3.TURNR
JNB P1.4.TURNL
JNB P1.5.SELECT
SIMP MAIN1
TURNR: ACALL TURNRR - SUBB TURN RIGHT
SIMP MAINI
TURNL: ACALL TURNLL - SUBB TURN LEFT
SIMP MAINI
SELECT: B P1.5.SELECTI

SIMP SELECT



SELECTI: ACALL SELECTT
SIMP MAINI

5 BONDARY CONDITION OF FORWARD

FW: CINE R7,#01H,DDB
CINE R6,#KAG,HB
ACALLFWI
SIMP MAINI

HB: CINE R6,#HUB,MAINI
ACALL Fw4
SIMP MAINI

DDB: CINE R7,4#CB,MAIN1
CIJNE R6,#KAG,HB2
ACALL FW3
SIMP MAINI

HB2: CINE R6,#HUB,MAIN1
ACALL FW2
SIMP MAINI

; BONDARY CONDITION OF REVERSE

BW: CINE R7.#01H,DDB2
CINE R6,#KAG,HB3
ACALL BWI
SIMP MAINI

HB3: CINE R6,#HUB,MAINI
ACALL Bw4
SIMP MAINI

DDB2: CINE R7.#CB.MAINI

; SUBB FORWARDI

; SUBB FORWARD4

; SUBB FORWARD?3

; SUBB FORWARD?2

; SUBB BACKWARDI1

; SUBB BACKWARD?2



CINE R6,#KAG,HB4

ACALL BW3 - ;SUBB BACKWARD?3
SIMP MAINI

HB4: CINE R6,#HUB,MAINI
ACALL BW2 ; SUBB BACKWARD4
SIMP MAIN1

PROGRAM FORWARD1

FW1: ACALL DODB
ACALL UPSERVOL
ACALL UPSERVOB
SLAVE: ACALL SERVO
ACALL DELAY
1B P1.1,0PEN1 - KEY FORWARD
ACALL SERHUB
ACALL SERHUBB
CINE R5,#6EH,SLAVE
CINE R4,#46H,SLAVE
OPENI: ACALL STOPDC
ACALL DWSERVOB
ACALL DWSERVOL
ACALL CHK90
MOV R6,#HUB
MOV R7,4CB
RET
PROGRAM FORWARD 2

FW2: ACALL - DODL



ACALL UPSERVOB
ACALL UPSERVOL
SLAVE2: ACALL SERVO
ACALL DELAY
JB P1.1,0PEN2
ACALL SERKAG
ACALL SERKAGB
CJNE R4,#6EH,SLAVE2
CINE R5,#46H,SLAVE2
OPEN2: ACALL STOPDC
ACALL DWSERVOL
ACALL DWSERVOB
ACALL CHK90
MOV R6#KAG
MOV R7,#01H
RET
; PROGRAM FORWORD 3
FW3: ACALL UPSERVOL
ACALL UPSERVOB
SLAVE3: ACALL SERVO
ACALL DELAY
1B P1.1,OPEN3
ACALL SERHUB
ACALL SERHUBB
CINE RS #O6EH,SLAVE3
CINE R4 #46H,SLAVE3
OPEN3: ACALL STOPDC
ACALL DWSERVOB

; KEY FORWARD



ACALL DWSERVOL

ACALL CHKS90
ACALL | DODL
MOV R6,#HUB
MOV R7#01H
RET

PROGRAM FORWARD 4

Fw4: ACALL UPSERVOB

ACALL UPSERVOL
SLAVEA4: ACALL SERVO

ACALL DELAY

JB P1.1,0PEN4

ACALL SERKAG

ACALL SERKAGB

CINE R4 #6EH,SLAVE4

CINE R5,#46H,SLAVE4
OPEN4: ACALL STOPDC

ACALL DWSERVOL

ACALL DWSERVOB

ACALL CHK90

ACALL DODB

MOV R6,#KAG

MOV R7,#CB

RET

PROGRAM BACKWARDI1

BWI: ACALL UPSERVOB



ACALL UPSERVOL
SLAVEB: ACALL SERVO
ACALL DELAY
B P1.2,0PENB
ACALL SERHUBB
ACALL SERHUB
CINE R4,#46H,SLAVEB
CINE R5,#6EH,SLAVEB
OPENB: ACALL STOPDC
ACALL DWSERVOL
ACALL DWSERVOB
ACALL CHK90
ACALL DODB
MOV R6,#HUB
MOV R7#CB
RET
A PROGRAM BACKWARD?2
BW2: ACALL UPSERVOL
ACALL UPSERVOB
SLAVEB2: ACALL SERVO
ACALL DELAY
B P1.2,0PENB2
ACALL SERKAGB
ACALL SERKAG
CINE R5.#46H.SLAVEB2
CINE R4 #6EH.SLAVEB2
OPENB2: ACALL STOPDC
ACALL DWSERVOB



ACALL DWSERVOL
ACALL CHK90
ACALL DODL
MOV R6,#KAG
MOV R7#01H
RET
> PROGRAM BACKWARD3
BW3: ACALL DODL
ACALL UPSERVOB
ACALL UPSERVOL
SLAVEB3: ACALL SERVO
ACALL DELAY
JB P1.2,0PENB3
ACALL SERHUBB
ACALL SERHUB
CINE R4,#46H,SLAVEB3
CINE R5,#6EH,SLAVEB3
OPENB3: ACALL STOPDC
ACALL DWSERVOL
ACALL DWSERVOB
ACALL CHK90
MOV R6,#HUB
MOV R7.#01H
RET

BWd4: ACALL

DODB



ACALL UPSERVOL

ACALL UPSERVOB
SLAVEB4: ACALL SERVO

ACALL DELAY

JB P1.2,0PENB4

ACALL SERKAGB

ACALL SERKAG

CJNE R5,#46H,SLAVEB4

CJNE R4,#6EH,SLAVEB4
OPENB4: ACALL STOPDC

ACALL DWSERVOB

ACALL DWSERVOL

ACALL CHK90

MOV R6#KAG

MOV R7.#CB

RET
; PROGRAM TURN RIGHT
TURNRR: ACALL DODL

ACALL UPSERVOB

ACALL UPSERVOL

MOV TEH#5AH
SLAVETR: ACALL SERVO

ACALL DELAY

1B P1.3,OPETR

ACALL SERHUBT

CINE R5,#2DH,SLAVETR
OPETR: ACALL STOPDC

ACALL DWSERVOL

: KEY RIGHT



ACALL
ACALL
ACALL
ACALL
ACALL
MOV
ACALL
ACALL
ACALL
ACALL
RET

DWSERVOB
CHKS0
DODB
UPSERVOL
UPSERVOB
TFH#5AH
SERVO
STOPDC
DWSERVOB
DWSERVOL

PROGRAM TURN LEFT

TURNLL:

SLAVETL:

OPETL:

ACALL
ACALL
ACALL
MOV
ACALL
ACALL
JB
ACALL
CINE
ACALL
ACALL
ACALL
ACALL
ACALL
ACALL

ACALL

DODB
UPSERVOL
UPSERVOB
7FH#5AH
SER\‘/O
DELAY
P1.4,0PETL
SERKAGT

R4,#2DH,SLAVETL

STOPDC
DWSERVOB
DWSERVOL
CHK90
DODL
UPSERVOB

UPSERVOL

; KEY LEFT



MOV
ACALL
ACALL
ACALL
ACALL
RET

7EH,#5AH
SERVO
STOPDC
DWSERVOL
DWSERVOB

b

PROGRAM CHECK STOP DC

.
b

STOPDC: B P2.0,STOPDC
STOPDCL: JB P2.1,STOPDCL

RET
; PROGRAM LIFT SERVO LEFT
UPSERVOB: MOV R3.#55H
UPSERVOI: ACALL SERVO

ACALL DELAY

ACALL CR135

ACALL CL45

CINE 7 "'RO,#66H,UPSERVOL1

CJNE R1,#0FCH,UPSERVOI

ACALL DELAY1

RET

PROGRAM DOWN SERVO LEFT

DWSERVOB: MOV R3.#77H
DWSERVOI: ACALL SERVO

ACALL DELAY



ACALL CRI35D

ACALL CLA5D

CINE RO,#99H,DWSERVO1
CJNE R1,#0FAH,DWSERVOI
ACALL DELAY]1

RET

b

PROGRAM LIFT SERVO RIGHT

%

.
b

UPSERVOL: MOV R3,#66H
UPSERVO2: ACALL SERVO
ACALL DELAY
ACALL CR135
ACALL CL45
CINE RO,#66H,UPSERVO2
CINE R1,#0FCH,UPSERVO2
ACALL DELAY
RET

2

PROGRAM DOWN SERVO RIGHT

’

)

DWSERVOL: MOV R3.#88H
DWSERVOLI: ACALL SERVO
ACALL DELAY
ACALL CR135D
ACALL C<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>