FE ARG

AR Ok i X

(2025 Jm)

i H i b FA3 K3 458 T IATRX B4

¥ B HF R
L2 | 4 W 32 5
B R S 3
YT C668668E
FHEA A7 A
&8N FA R

Se H 2024 F 11




W s & &

FAEFEM ARG . AN G R RLIE S B BT RHR A AN IS
S ITEX ity YRR NS 2, BT HEIT N, ML R H AR 1
WURAIRTRE, S TR, AAA%, RRBA AR,

AKEAN (ER):

£ H H



BN L TR R AR L33

-

m R

ABe B E BB A BT LR BOEITI R G HE 5 AP R, Ak s Bl
MTHARSE . BOCTI AL ERAFELSEEOCHE . SERRNE RIS S A8 R,
AT R A RGN K. FOCTRIITRER , fEoue I Hothieh
5T, ROk MG S, 2l RIE 5 AP R R4 A 2 TRNAE R .
FELHEL p 77 25 e Y PRI B AL A8 A [] 7 2L PR O FEL PR DM 48 6k B AN ) 45, A
ITHER SERRIE BLH 4 . BRI T AR O 9 5 M o STHE R ST I OL Bty DB
DRI H 2 5 R 5 o

WOETIE ARG 125 S B R4 - (55 HIBOR. dpsfBdtesn. 55
F G RO A 0 i 6 B D B AR LS, AR LIRS SR FH 8 s T R A o 4%
JESTE X8 i FEL R I 45 1) 20 B LI SR P 22 B8 U8 S 2 A e X5 5 HEA T B IR TE 40 HY
{E LLER TR TE AL 2L, AR AL 3RO DhRE XTS5 R BEAT 5 P AL B o
5 H AL W0 B AT a4 B 89C2051 By HLsE . 89C2051 Hijr HLANAR 7, il
A keil gmian dt AT ORI e, HEZD R R H AR R R 1%, SLHE
THEYLE HEfE .

G S B RGBT XHE S B RIFAR I 5 AL A e A ar PASE
BIEAETH AL LB it BrSThae, AdTHE 1R OaR R B MR
BULER, AR TR mITRECR .

KRR BOLITH: F50H: FoRE: BITER



BN L TR R AR L33

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) FRfF:
MAIN:
MOV SP,#0X60
CALL INIT ;

MOV 40H,#0x01 ;
AJMP $ ;

(2) WIaaibry:

INIT:

MOV TMOD,#0X21;
MOV TL1,#O0XFD ;
MOV TH1,#O0XFD
CLR ET1 ;
SETB PT1 ;
MOV SCON,#0x40;
MOV PCON,#0 ;
SETB EA ;
CLR PS ;
CLR ES ;
SETB EXO ;
CLR PXO ;
SETB TR1 ;
RET

(3) iR RES

_INTO: ;
NOP

CALL DELAY_2MS;
MOV P1,#0xff ;

MOV A,P1 ;
CALL INTO_SEND
RET

e A
BEHFRSBEKE
TRRKE 1

%4 B

AR R E B
A& 9600bps

Z£ | timerl

s A i

B0 T1E# X 1,SM2=0,REN=0
% 9600bps

T AP

X H B O i

R S |

FF 4N ¥ B B INTO SETB ITO ; T B A %

INTO 1h %8 % : 1%
BEAR 1 T AT %%

ISR ¥ W R % 2&F

[ % #E B
¥ oPL ORI 4&E 1
® P1 O

(4) Btk TR

52 HEmitsX

bR SYNC FTHE AL FTHE R G ¥ {si 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) HBATREFT
UART_SEND: ; BATR®E —ANFF
MOV SBUF, A
JNB TI,$ ; FHKBETE
CLR TI :
RET
(6) EWFEF:
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 #HIESHEIR

6.1 WHFRBMNMHESER
6.1.1 BfkiFS

YRGS I AT o TR R, AR R

(1) FEEJRIE R, B a3 o At

(2) HTBEESL (38 %), HESHMBECKR, HITERIVES T 8 .

B, WAL, DIRRIREEEEE, BICHETE, RN LT
6.1.2 HEEXI%

RITEIREE SR, SRR AP R

(1) PRI ESFRUL, TEOK H S FNEETE BB o — He s A 5

(2) Yulidhas. 2051 B 5 AIUANSa ) I 5% A — B LB AR
6.1.3 J&iF

SRBE R RS RS, IR 2 R, P anHdE g . IR D
NI A TR

(1) SEIREA 0 IR ML, XA IR0 7 A IR TAE R ;

(2) [FRIZREYE BB RREE, TE— A R A T 25, HARR [ 208 A
A LSS — R iR X KRR T  E], o mT BEAGHAE &R
6.2 ik

(1) 7E40-6 iR egmidas ., HT AT RmLHEEER, RIAA
R IEgmibas ARALIL e, Bt gmisine (BUNSHAR) AT EntE. it
RIS R, MR TR AN, REGR RGN EN IR S AR, 0] DU
P a)E .

(2) HTLEIBHINNAE SRR s, FHEEBAHLPL OB A —ERNLE
I, A (B AT o e S e WA T A R SR B, RV R S S I ) AR
Flo WERAPIETE, F5 7T —NER 2ms BT, o LA T —EmME
I, f I SE IS I [R]AS 5] B P BT 2 ORI AT, SRR LA IR B AN [ 45
R, IXREAE AT LUK MR S0 1 R A IE W 5 BT 5 R RE NP I R (3 5 7 SR ) 4 B
BFE] A 2ms) o

(3) BRI v [m] Ef e AT 22 S R B ATL AN v DI ) 5 Dy 3 38 P LK
B AL TR B, XFES TR B LM i 2 UM Bz, f— K 5
HEME” SR RmR., B AU 2 ANME . B BB A B B T A
THER . WH TH B 8 Al b ) T B rL B O ) — IR Bl AR e P A — A Bk B %
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T 25 0 2 e S e oo i 7 8 B R S B AR BT r SR FH B TR A58 AR AT
B, BARHITRIERE,
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7 #ig

BT HIBE TAES BRYELR , SLBL T HOUE SRR ZadAn AT L4,
BTN SR TR R G55 AL -

(1) BUSRBOKR e R BCRAEEOE R, OGS A50 HE s P ) gh 8 2K 38 it 2
fil gt LT TRRELE B R TUUE 53047 5 R A 358 e .

(2) Zdiil, SEBL40-6 LsComidasid &, Mmpda hifF & (ER . Mo
A RUBK T FE R B B IEH

(3) WITFREH (BRABOCARRIIRAL) 50 A0 G AR BN ER AT 0k th it 5
B GEE S EPU S DAE, A B DR 10

(4) 55 AP A B o b TSR BB, BT oK 2R R 2 B 0T
BURRGREETE” AR T BT, SEBURHT R RS R e TR A7 o

RTINS KPRMERAR, EESRR. S ot THE77 msa A2
ZAb, AECBER AL, PUAN B RS TR AL T HAL . 5 AME RGEHY
P, T A A R A T TR I AR P
XRERAE BT R TR, PR — RS, SO — Rk il X Rl it
TP TRZAR, @ O SEER, W9 T FRE .l SR TR B
IR T 2 BA R SR B B 2200 o FESEBRI H B BIAR L M A, X
PR FHEA T BARR 34T, H— B R R E .
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it

FERXIUAS H BT B, MO SRS B , O S8 A0t B s hifE, mEe
MR, PRAAE E SRS, EAE AR S % OB R B o

R SOREIMFERIC TS DL T, BRI IR B a0, 51 S8l B -
X AN AT AR BE L3 b A o

SR K 58 RN 5 [ S [R) 2 2 T FRTCTARIFT I Ao A7 0] 2 18 20 1 e RO fip 25
ikFAZ I EEH -

Y 25 T X BAT T 2% O B o

S BERRI A THE R 2 PUAE e BB 57 o
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