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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 89C2051 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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5.3 EHRI%AA

(1) ERF:
MATIN :

MOV SP,#0X60
CALL INIT

MOV 40H,#0x01 ;

AJMP $

(2) Wi fEAREF:

INIT:
MOV TMOD,#0X21

MOV TL1,#O0XFD ;

MOV TH1,#OXFD
CLR ET1

SETB PT1

MOV SCON ,#0x40
MOV PCON , #0
SETB EA

CLR PS

CLR ES

SETB EXO

CLR PXO0

SETB TR1

RET

(3) HWRSS Ry -

_INTO:

NOP

CALL DELAY_2MS
MOV P1,#0xff
MOV A,P1

CALL INTO_SEND
RET

>

>

)

>

>
>
>

>

)
>

>

;B

;AR W e

BEHFRSBEKE
TRRKE 1
%A

W R R E B
A E 9600bps

; 2 b timert

B 1 AR :E
# 0 T e X 1,SM2=0,REN=0
W HF & 9600bps

Gl WL

X H B0 i

B0 &R &

JF 4h % ¥ BT INTO SETB ITO
INTO 1 % % : 1%

WA 1 T

; T HREA K

ISR ¥ W R % 4E F

B #E Bt
P11 D4 E 1
% P1 H

(4) BAfmits g 7Ry

B 52 Bk

Frashz SYNC ITHEREL ITHERSR H5ifiz CHECKSUM
#0x30 TIMES RESULT TIMES+RES
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fl: 30021517 (+75pkdil)
FORBUATHE, e 215 O ERMEL: 7 MR T : A B

INTO_SEND: ; BEDAEETAREF
PUSH ACC ; R A Acc

CLR A

ADD A,#0X30

CALL UART_SEND ; K& #AF &L

MOV A,40H

CALL UART_SEND ; & # 47 # %k %

POP ACC

CALL UART_SEND ; K # 4T ¥ R %

ADD A,#0X30
ADD A,0040H

CALL UART_SEND ; K # R K
INC 0040H ; T RHKE MW 1
CALL DELAY 200MS; %t B 200ms
CLR EXO ; ok AhE
CLR IEO ; JEINTOAM 3 o WY & K AR &AL — 7 1k 4 3 + B & 7
5l & % K+ B
SETB EXO ; JF H BT
RETI
(5) BT RIETTT
UART_SEND: ; BATR®E —ANFF
MOV SBUF, A
JNB TI,$ ; FHKBETE
CLR TI :
RET
(6) EWFEFF:
DELAY_2MS: sl E B £ R 2ms

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

RET
DELAY_10MS: ; )8 A DELAY_2MS, LI ZE i 10ms
MOV R5,#5

DLY: CALL DELAY_2MS
DJNZ R5,DLY
RET
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6 HIMESHEIR

6.1 MEHFBEEMAESEE
6.1.1 SRR

GRGW KSR R L, SRR S

(1) FRESJFEE B, T IS8 o a1

(2) MTEEECL (38 %), MBSHMAREKR, FEITERIVES T 8 .

B, WAL, DIREIREEERE, BEACHEE, FINEH LT,
6.1.2 HEXIH

R SR, AR A PR

(1) FRIMIFERC, R HL I BT HL % ol — P B B A

(2) Ywtgs. 2051 B 5 AJURNEa ) P 5% A — B s AR
6.1.3 J&#

SRBERT AR AR RS, IR 2 R, P anHgE g . IR D)
N A TR -

(1) SR AR IEE L, XEFR SO A B TAERE;

(2) FZRAE PR, fE— R EEIM AL )5, HAMm R 208 5
IS IS — R TR X KRR T a], o mT BEAG HAE R
6.2 ik

(1) 7E 40-6 M5 migas, HT AT R R ERGHNEER, RINY
RGeS RO, Bt gmidbniE (BUNSER) AT EnE. it
RIS RG, YRR TN, REG RGBT AL, 80T DL#
e a)E .

(2) HTICHRMAT I A S 2HOK. 4afid, BKHRHLP1 O A —EMIER,
SR B ATV b3 3k S e DB R A T A R A SR, GRS P P KR T L -
BYREYRRFR, W5 T AR 2ms TR, W LUE R TR, @
i SE IS IS () AS [ B AR PP R AT 2 IR B IR AT, AR LB AR 4521, X
FEE AT DL R 0138 R 42 IE A B 48007 75 B A8 I ) 1) (O J 2 3 SR R P B I B 1] g
2ms).

(3) FEL 3 v [ I ) A0 S S50 R0 B ATL A ERS H W 7 56 g 325 38 ) L 5K
P TEAZ NSRRI EE), XFE TSR MM Wi £ ., f— 2K It
HAE” SRR R, B AU 2B B TS A PR B T BN EX
THE o A R S T8 A A A P S P B 5 % Y — R B BB P A — A ik v Bk
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T2 1 0 = e o S i o o 7 ) B A SE e FEAZ B F SR A ) (58 O 4 T
B, BARHITRIERE,
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7 ik

AV T HIBE TAES BRIEOR , SLBL T HOUE SRR ZadAn AT L4,
KHL T B S B O TR R SIS 5 A HE -

(1) AR A5 HBORREHOE KRG, AR5 A Rk v 0 Wk B ks 81 e 2
fub Az i) EIIRRELIE , 3R T AT 5 | FEL IS FA) 5 M

(2) i, LB 40-6 Rempdastyy R, MADEMINAF &R, M
ARk FEHT B IEH

(3) HIJFREA (BERIBOCARIRAL) $5 01 5 2 i R B0 R AT 12 1t 13t 5
B GEE S EPU S AE, A B DR 70

(4) 55 AbRE i B TR B TS, B ok B 2R R 2 BT oI T
HEEGEH HAF AT BRI, SEBURTEE S R GE T A A7 o

HFIS T ACEFRZRA IR, FEESHRBOR. gidRot TS0 mia A e
ZAL, AEBER AR, PUAN BB RS T AL T IAL . 5 AME RS
P, T A A R A T TR I AR B B
XRERAL BT R TRk, PR — RS, SO — Rk il X R sl it
FAB TRZAR, @ ORSEER, W9 T TR . S TR B
AR T 2 BA R S bR B B 220 o FESEBR M B BIAR L M A, X
BPX FHEA T BARR 34T, H— BB R R E .
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B

FERX LA A B (] B, AR B, 7 S ieit, 2R ihfE, HEe
SCHYEAE, WRAAE B OIS . EAAEEINRIE AR O HE R .

R 2R E IR T, AR 20, F1 S8 A e . i
X AN AT I AR BE L3 b R Ao

SR K B8 R 5 [ P[] 2 25 T FRTCFARIFE B Ao A 0] 8 i 188 20 i X RO foe
ik FZ 2R HEE -

TG 25 i X BA T 2% O BB o

SRR R T T R 22 DU AR R R R 7 o
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