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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,
photoelectric 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 serial
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.

Key words: laser target shooting; signal amplification; signal encode; serial data
transmission
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BTN . R, RSB 11 4 2051 TXD & 4 X N 14 B2 5
GNP
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TTLCMOS
INPLTS

R5-232
OUTPUTS

+4Y
400k %
il A 3 Taur 1
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5 T

51 BERR

Z RSG5 RSB AR IE T 5, W B AR A b . EEIR 2051 ALK
o B AT I8 AE JOBAE AR P T

St 2051 WIFERFBEE, BT AT SEOl s Re e i e, SRANC g, g ko
KH Keil 7.02b. ZgmPEasse 51 RANHE AR F 0% H TR, BERTHIC YW,
W FE CIBEFHiE. AR A %EEM MR

5.2 %EEF_I)IL

e HwE

HIE B

TH WA &
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(D EFfF:

MAIN:

MOV SP#0X60 ; HEFWIUH1L

CALL INIT ; KA RS HRE
MOV 40H,#0x01 ; FTHEREE 1
AIMP $ s S5y

(2) WIEHFEFT

INIT:

MOV TMOD,#0X21; Wk 4o
MOV TL1#0XFD ; J4E% 9600bps

MOV TH1 #0XFD
CLRET1 : 2211 timerl
SETB PT1 o IR 1 R &

MOV SCON,#0x40; & 1 T/ 1, SM2=0, REN=0
MOV PCON#0 ; 4% 9600bps

SETB EA s T VR

CLR F5 ; RPH i

CLRES s B RSEL AK

SETB EX0 s JFAME BT INTO SETB ITO TN SR
CLR PX0 ; INTO 564K

SETB TR1 s BPBR 1 JFERTHER

RET

(3) W RSIE:

_INTO: s ISR bR S5 FE

NOP

CALL DELAY 2MS ; [a5 ZEmt
MOV PL#0xff ; 2 P1 HH[EE 1
MOV A P1 ; TEP1O
CALL INTO_SEND
RET
(4) BHmmifL ik TH2Fp
#5-1  HlEwikg

FrEAL SYNC FTHE AL FIHE R S K47 CHECKSUM
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#0x30 | TIMES | RESULT | TIMES+RESULT

fil: 3002 15 17 (-+/5iki)
FOREZUATHE, dh A 215 CERIAE: 73 W A D,

INTO_SEND: s BRWILIE TR
PUSH ACC ; TR ACC

CLRA

ADD A #0X30

CALL UART _SEND ; Ri%br&ENL

MOV A,40H

CALL UART SEND ; RIX4THEK%L
POP ACC

CALL UART_SEND ; KiE4T#E k4%
ADD A #0X30
ADD A,0040H

CALL UART _SEND ; RIZERIAL

INC 0040H s FTEERE RN 1
CALL DELAY_200MS; ZER} 200ms

CLR EX0 s RAMH A B

CLR IEO s 38 INTO AN WTE SR AR A ——PB 1E AN W 2 A7 51 i 2
Gl

SETB EXO0 ;. JFH

RETI

(5) HRATRIEFT

UART_SEND: s AT RIE—ANFA
MOV SBUF.A
INBTLS s HFRIR ST

CLRTI ;

RET

(6) EMFEFF:

DELAY_2MS: s FHER 28 1L R 2ms

MOV R7,#21,21
DLY1:MOV R6,#42
DLY2:DJNZ R6,DLY?2
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DJNZ R7,DLY1
RET

DELAY_10MS: . i DELAY_2MS, SZHLZER 10ms
MOV R5 #5

DLY: CALL DELAY_2MS

DJINZ R5,DLY

RET
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6 FHMESIEI

6.1 MEHBEINMLESIEE

6.1.1 BEFS

LRGSO & oy AR FLE, R R A

(1) g JE B a8, I8 0% 1T

(2) HTBEEZ (38 #8), HEEMMIABAECR, KIUAERAER R T 8 .
Rlt, NABEATL:, DABRARIRREAERE, FRRHETE, AP+,

6.1.2 EEEXI>

ROESRE S, SRR AR

(1) BRI ZSE,  THOK FELREE R B TE FLER Oy — B LR AR

(2) Ymbsa%. 2051 B HLAIAE G O — B LR AR 5

6.1.3 J&i%

PREERT N ARG G, SR SRR, fFiiEEE S . B LU R
M HEAT 1R 2

(D SRS K BIREL ML, XA R &0 A B0 0 TAE %

(2) [FIZRHE I BB AR R, E— R Rt ir 2 5, oA i [R]85 AT A
S — AT IR . R ORI a], o m] BRI A

6.2 AR

(1) 7E40—6 & edgmidds, mTHA R emigE M EER, RN
Setmbidgs NARALR S, SR RT B gmidbriE (BUNSHRD AFERdE. Al
RIEERIG, SRR B, REBSmEnE DR S A2, ] LU
i)

(2) HFHEMPMNASSEHOR Fis, BB FHL P1 HOBA —E ML,
DA 5 AL e e o 8 v B AT O R R AR, BN S I ) KRRV
S HAERER, W5 T —ANER 2ms BTFAERE, T LU 3T — 8 I AE T,
A 3 G IST I TR AN 6] FRAR PP 1R AT 2 e s IR AT K, 85 BB AN A 45 2R
AT AT AR 2R 8 R B LA ) 80 5 P S I B TR e J R e SR FH ) A I [
N 2ms ).

(3D R A (] N 428 SISO G R SRR B LR 8 e B O SR O 38 % AR T o0, BRIk
FEFE N AR A A B, XFE2 Gl E R HLAMES W 2 O N, A — ik Ot
FME” SR Z MR, B AU 2 AME . 8 T B A PR R BRI
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T A BT A A 0V B0 R B T ORI — RS HRE 2 A K B AL 5
T B 2R3 3 S B0t W 2 ) B OR SE I o AE 2 BT R SR B Tl A ) B
B, BARIIT R,
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7 ZEig

AV T7 FIB R TAES HIESR, Sl VROGE SRR g hS A& AT i, Sk
LT BONSE B MOETTRE R SR 5 AL 2

(1) RS BORA BORAE BoE b, JBORJE, A 200 s I B4 3 8 it 3 e i
A EIBR A, 8 ST IE T A 5 AR IR N 5

(2) gk, LI 40—6 fRemidas ke, S EM T & HER, Mida
RUBK T B AR IR 3 5

(3) HIIFRAZ A AL BOCHE IR ) 42 1 PR 20 A R AR AT 853 47 A 14 th X S G
HS RN & OAE, B SRR 1),

(4) {57 A il et B CESPITHE L, N TR S SRR A B “ BOLITHE
Gt AT AT SR, SEIUN TR RS R S R AE

T ARG IR, 55 RBOR. ZifS kIt TS0 mia A 2 Z AL,
AR AR, LA RS f], AT IUACEE . S AME R GRS
M, T RS, AT TR R, AR B
KB T BORYE, BRI, SO kB R R Bk it
AP TARZ R0, L CRSLER, B9 T FRE . ISP TR BT th
3T AR A5 AFR AN SEBR B B 2250 o AESE PR i@ SR 2 AL, XA
B AT BRI o, IF— b DR E .
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Hit

FERXJUAS H RIS TR, MO SR R, D5 SRR sett, BB HIAE, 28
WMEE, HEAAEB KIS, BATEZITANR 000 E KRB .

U TR 2o E IR IS OL T, N IRUME SR 2, ST R o Al
AN TR Lt 2 A .

ST DK B3 R 5 [ 1 [F) S 1 SRTC AL O3S B, A AT T 8 o 368 80 P ¥ A P g 25 L 3
%t HE Vo

SIS 2 S TR AT T 10 DL HEU L

SR RERSRN 22 AT L RS DY S R S B K B 7
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