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ABSTRACT

The main aim of this thesis is to design and realize signal processing of a self-
developed laser target shooting system and then realize the whole laser target shooting
system. The laser target shooting system consists of semiconductor laser gun, photo-
electric detector, and signal processing circuit, which is the key part of the whole system.
Laser target shooting process go though following steps: laser gun emitted a pulse of laser,
which would be received by the laser target and the results of shooting will be shown on
screen of computer by series signal processing. The laser target consists of some silicon
photoelectric units that were encoded with different numbers according to certain rule.
The result of the shooting will be got when detecting the number of the photoelectric unit
that receives the laser pulse.

The signal processing of the laser target shooting system mainly consists of signal
amplification, signal encoding and data transmission. The inspected photoelectric signal
was then amplified by operator amplifiers, coded by multiplex priority encoder according
to the prearranged rule, and then transferred to computer by 89C2051 MCU through its
serial port. And then computer can process the signal. The program of §9C2051 MCU
is designed in keil and debugged using keil compiler. It is designed to control the data
transmission with computer.

The designed signal processing system can detect signal effectively. Through the se-
rial data transmission, computer can process the shooting result, such as display, statistics
and storage etc. It provide direct and exact shooting result for trainer, so it can increase

the efficiency of the shooting training.

Keywords: laser target shooting; signal amplification; signal encode; serial data trans-

mission
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NOP
CALL DELAY_2MS;
MOV P1,#0xff ;
MOV A,P1 ;
CALL INTO_SEND
RET

e A4
EEHFERLEERE
TERAHE 1

F AT

W R R E B
K 4 F 9600bps

25 b timert

B4 1 AL :H

# 0 T4 X 1,SM2=0,REN=0

A% 9600bps

Gl R

PG =

om0 o Q]

FF 4N 3 % W INTO SETB ITO ; T Mk H %
INTO ft % % : 1K

B4 1 PRI %

ISR W R4 2 7

Fl % 7€ W
B OP1L HATAE 1
¥ P11 H

(4) Bediflk TR

K52 HdmikgX

PR SYNC ITHEREL TR S #H i CHECKSUM
#0x30 TIMES RESULT TIMES+RES
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f5: 30021517 (FNEEH)
FORH ATHRE, e 215 O 7 MR TR : A ).

INTO_SEND: ; BAEMIAEETARTF
PUSH ACC ; PR ACC

CLR A

ADD A,#0X30

CALL UART_SEND ; XK # fr & fr

MOV A,40H

CALL UART_SEND ; X # T K K

POP ACC

CALL UART_SEND ; & £ 3T ¥ i 4%

ADD A,#0X30
ADD A,0040H

CALL UART_SEND ; X # K% fr

INC 0040H ; R RHKE MW 1
CALL DELAY 200MS; % B 200ms

CLR EXO O I

CLR IEO ; VEINTOSh 3 Wi i&F K A% & L — 7 b 40 ¥ o WF 5 7

(IR

SETB EXO s JF BT

RETI
(5) AT RIET Y

UART_SEND: ; BAARE-NFET
MOV SBUF,A

JNB TI,$ ; FRAETE
CLR TI ;

RET
(6) EWFE)T:

DELAY_2MS: ; Al E B A JE BY 2ms

MOV R7,#21;21
DLY1:MOV R6,#42
DLY2:DJNZ R6,DLY2
DJNZ R7,DLY1

RET
DELAY_ 10MS: ; V8 ] DELAY_2MS, LI % B 10ms
MOV R5,#5

DLY: CALL DELAY_2MS
DJNZ R5,DLY
RET
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6 HESHEIR

6.1 TEHHERMNMESEE
6.1.1 BikiFS

YRGS I AT o R R, A R R

(1) FLBJFER B, B R3S W a1

(2) HTBHHEESL (38 §), HEEFMBEK, HIESRVEF M T 8 4.

G, WAL, DIRERIREER, FEIRHAR R, FBNPG IR,
6.1.2 HEXIHS

ITEIRRE SR, SRS AR

(1) PRI ESFRN, TR H S FNEETE L 3% o — He s AR 5

(2) Yutidhas. 2051 B 7 AUANfa i I 5% A — B LB AR
6.1.3 124

PRI AR R S, SRR S IR A, (AR s . # L
I B TR

(1) SEIREA 0 IR R, XA IR &0 A IR TAE L ;

(2) [RIZEHDES Fr B P42, fE— R IRt & i 2 J5, A [R] 2808 A fiF
AIULB IS — R s X KRR T a], o mT BEAG HAE R o
6.2 ik

(1) 7E40-6 Z&MRegmidas . BT MM ERmIDR M EER, RN
R SEgmidas RO, Bt gmadbrie (BUNSER) AFEntE. it
RIEERG, MR O T BN, REGUREIRE BT ARL, (80 DL#
e a) .

(2) HT LIRSS LR s, BRHRFHLPL OMA—ERE
I, Ay fe B AT b E o AR b W R A T A B R L R T S I P R
Hlo mEHRAIREFR, W5 T AR 2ms TR, W LUE T — 2 it
I, I S I [R)AS ) R PP B T 2 ORI R T, SRR LA IR B AS ) 25
R, XA R DLMESH 1 R A IE W A 5 P 75 P B IS I ] (g J5 A 7 SR FH ) S8
WfE] 2 2ms) o

(3) L% e i) Bof s B0 S i R B AT AP 306 v i 8 5 56 Ay 5 P 2 L F 5K
B L AEHE T RIS EI) , XL TR 5 LN Bl 22 e bz, A — R 5
HIE” Bl R, R AU H 2 ME . B TS A PR B T BN EX
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o A8 T B e R A 0 S 0 P 0 SR B — R Bl L RE P A — A Ik b B AL
129 9 0 = e e S i o W 7 ) B oA SE e FEAZ B F SR A ) (58 O 4 T
B, BRI RE,

18



BN L TR R AR L33

BT HIBE TAES BRIEOR, SLBLTHOUE SRR ZadAn AT L4,
KHL T BN S B O TR R G5 5 A -

(1) BUSmBOR e R RCRAEEGE ORGS0 FE e Fp v 0 W 28 381 it 4 e
i A EITERHUE, 1R T IR 5300 51 AR R ma . ;

(2) Gk, LBl 40-6 L fesmfdas i & . b (ah hifF & 1EE, Wi
AR KR BT B B IR

(3) HIFRAZH (BELBOEARRIARIL) 420 A G R SR A0 R A7 %t 1l 5
B GED ST EPURE DARZE, A e R P8 ;

(4) {55 4P AL I £ TSR 2B, B A 5K S OR [R] 2 e iy 0T
RS BAFREAT BRI BT S B R GE T AR AT o

HFI T ACEFRZRA R, SRR g Rot TS mia A e
ZAb, AECBER AL, PLAN BB RS T, ARG T HAL . 5 AME RS
PO, TR A A R A T TR I A R B
XRERAL BT R TR, PR — RS, SO — kbR il X Rl it
TP TRZAR, @ O SEER, W9 T TR . il SR TR B
AR T 2 A JI R S bR B 2200 o FESEBRI H B BIR L M A, X
R EHE AT BARR AT, H— B R R E .
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it

FERX LA H A E] B, MO PRSI B, 7 it 2R difE, HEe
M, PRAAEE SIS, EAAE IR S8 ORI E R B .

R 2R E ARG, AR IR 20, TS8R . i
X2 AN AT AR BE L3l A A o

T K 55 N [ S R 22 T BRTCAARI AR BN, ATk i a8 B P A ) i
ihFAZ 2 HEE -

A 25 S X BAT T 2% O BRI o

S BER R AT THE R 22 DU 4E e R 57 o
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