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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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(1) F#Fp:
MAIN:
MOV SP.#0X60 ; M+ ¥ 14 1k
CALL INIT  SFEHRSHIKE
MOV 40H,#0x01 ; FTHIIRZE 1
AIMP $ 5 R

(2) WIRIEFREF:
INIT :

MOV TMOD, #0X21; % 4% X & 4 2%
MOV TL1,#0XFD ; ¥ %f3* 9600bps
MOV THI1,#0XFD

CLR ETI1 ; ZEE timerl
SETB PTI ; R 1T RS
MOV SCON,#0x40; & 1 T/E#K A 1,SM2=0,REN=0
MOV PCON,#0  ; ¢ 4F3 9600bps
SETB EA ;R R
CLR PS ;< M H L HR
CLR ES ;BRI
SETB EX0 . JFANER R M INTO SETB ITO ; REIFA W
CLR PX0 ; INTO {5t %% : 1%
SETB TRI O W A O 1 R
RET
(3) WUk
_INTO: ; ISR A M Al 55 7%
NOP

CALL DELAY_2MS; [A # ZE it

MOV P1,#0xff ; i& Pl HATHLE 1
MOV A, P1 ;1 P1 [

CALL INTO_SEND

RET

(4) Bflahifes 17

52 Hydfanrg A

PR SYNC FTHER KL FTHE AR 55 8 CHECKSUM

#0x30 TIMES RESULT TIMES+RES

Bil: 30021517 (F7ikd)
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TR ARITHE, i EE 21 5 OIS 7 SMRAETTIE: A ).

INTO_SEND:
PUSH ACC

CLR A

ADD A,#0X30
CALL UART_SEND
MOV A,40H

CALL UART_SEND
POP ACC

CALL UART_SEND
ADD A,#0X30
ADD A,0040H
CALL UART_SEND
INC 0040H

’

’

’

’

CALL DELAY_200MS;

CLR EXO
CLR IEO

’

’

R Wi 1% 1% 1 2P
R ACC

KA bR &AL

RAEAT IR B

R IE AT #LK 5t

R 1% 5 1

THLR BRI 1

ZE Bf 200ms

o Hh R
B INTO HhH o Wy 15 5K Ar 38 L — Bij Lk A

H Hh T AT 7 i 51 2 K .

SETB EXO
RETI

(5) BITAE T
UART_SEND:
MOV SBUF, A
INB TI,$

CLR TI
RET

(6) &P

DELAY_2MS:
MOV R7.,#21;21

DLY1:MOV R6,#42
DLY2:DINZ R6,DLY2

DIJNZ R7,DLY1
RET
DELAY_10MS:
MOV RS, #5

’

’

’

TF i B
TR % —
% R % 5

F € I 2% 2 I 2ms

8 Bl DELAY 2MS, SZ 8! ZE B 10ms

DLY: CALL DELAY_2MS
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DJNZ R5,DLY
RET
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TN T REBCR FARE R (1830)

6 HESEIR

6.1 EHREEINMESER
6.1.1 2fkiFs

ARG KNSR R, SRRR SR

(1) FPSJRERTETE, B B8R 240 5 F 8k

(2) BT (38 #%), FESHIFIBEK, FILESRIEHR ST 8 #. A
I, MEBAAZ, DARRIREEMEE, BRI, RN,
6.1.2 HEEXIS

M EEES AL, R AR

(1) FDFSEEU, K FL BRI BT LS A — R L B iR

(2) ZwhEes. 2051 B AR 5 9 — B HL g AR
6.1.3 J&iF

PRIZATN BRSBTS, RN S IR, (PRSI 2l AR
Y PR v CEs Y

(1) Jet &S I IR FIZ,, X FER R &5 A IR I TR %

(2) WSR-S, 7 — R a2 fa, M EZES A
A IRE — R TR XFEERT R KN A, AR R EE 2R,
6.2 ik

(1) 1F 40-6 RN eominss, mTIAEMITIEM LM BEER, BNk
o gmidas AIRALIESE, AT mistntE (BUNSHER) ARFERIE. A
RIVEEZE, MIEAEREEICFEIL, REE ISR IR SE8K, (ErT AR
() o

(2) HFCHEMAIRENESER0R. Wi, BARAEAL P ORE —& KT
INF, R {6l B AL i o gt /0 R T 2R 7 RCRE SR B, N KT ZE N R K B T
H. MEHRRAVEFN, W57 —DEN 2ms 725, WA T ME
N, B i A N IS (R AS [ AR e i 17 2 RS i T, RS ERER PR AN [ 25
S, AR AT DA K HBE SR 0 SR B TE A P B0 5 PR B N I 8] (e J A2 3 SR P () 2 I
BB 2ms) o

(3) FEL % H i) I 428 TSRO 2 S T ERL AL R A ) 5 56 Ay 3t 3 R 32 LT 5
K HAEFE NSRS G B, X Eeg R R AAME R I 2 R, ffi—iK “5f
drE SIS RN, B 2 ME. @ EETAE PR BRI
TH B R B B Ao R 9 B0 P B {5 T S ) — AR B R BB = A — ik Bk AR
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TR TS B T 3 A s BT Wi 7 PR e R S B o 2 1% 156 T R 2R FH B A T (68 Y R 7
B, BARETRW SRR,
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7 #it

AR TTRIRE TAESBIER, L T HOLE SRR, Jwhd A H T,
KL T BN RO THE R SIS 5 A0 BE

(1) (1) FrmBCRaHBORERGE, BOKE, A R ki B g B A 21
AR AR _ETIRRE, BT IE 5 RE 5 E AR ;

(2) @l i, LB 40-6 Icommdas i e, mbdEmbrFaB5ER, Mg
AR N BT BB 5

(3) HIFCHE (RHAHOCAR AR 25l iR 2 A R EE MR 17 &5 i 1 52
Bl CEE SIS E DHE, W s HEEER Hi);

(4) (E5 B 8B FERERITHENL, MRS R FE 2T “HoeT
BEARAIGUIT” AR T SRR, ST SR S i) s GE i H B 7

T KPS ER, EESHRBR. Mg &I TIETmEAE 2
gb, AUCIERIERIE, EU B R HIRS ], HAREE T, SAME R G R IA
Ji, HTREAMNEEAERE, R T TR, ARE 2R XK
B P st TRk, B2 —RKVUE, SO — IRkl mid Xk iRz, $E
PITIRZ ARV, EidH ORISR, 58 7o TRE . B SEpr LRI HILE TR
TIRRIBARIRAM LR 2250 72 SEPRR B RIRZ MM, X E R B
XA T BARR A, H— B — PR RE
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B

FERXJ U H AR, MRS R, J75RIk0t, BIRBRIHIIE, H2e
XHIEE, RRAERCKST), BAEZIAIR SO ERAH B

BZR 2 EIMERICAE LN, AR IRER S A, 5. i
X EE RN 5T A T EF F A«

SR DR B R B [ P A 22 4 T OO AL B, AT e e a8 81 Y AL P i
IEFAZ AR EEE .

T B2 X F AT G HRUB

TR RERCRT 2 AT T K DU A FR O FRE S 77
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Bt 3%
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