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Measurement method of response time consistency for sky screens

vertical target

TIAN Ya'nan, TTAN Hui, YUAN Yun
(School of Optoelectronic Engineering, Xi’an Technological University, Xi’an 710021, China)

Abstract: In order to verify whether the response time of 6 light screens is consistent while the
projectile passing through the sky screens vertical target, and to improve the velocity
measurement accuracy of test equipment,a measurement method for detecting the response time
consistency of sky screens vertical target was proposed, and a test device based on this method
of signal source for simulating projectile over-screen was designed. The device controls the two
light source intervals to change lightly and darkly by digital-analog(DA) conversion, by calling
the projectile contour data stored in the ROM, which is used to simulate the instantaneous
change of light energy while projectile passing through the light screen. The test was completed
by comparing the difference value between the time interval of two output signals collected
synchronously by the signal acquisition and processing instrument with the delay time interval
by the device. The test results show that the difference value between the output signal time and
the set delay time is both less than 1 ps, which satisfies the technical requirements of the
response time consistency of 6 light screens, the test device and the measurement method can be
used for the measurement of response time consistency for the sky screens vertical target.

Key words: weapon range testing; sky screens vertical target; response time consistency;

projectile contour extract; light source brightness control

i EHE:2018-09-13; {EE HHF:2018-10-16

EE£TA :EKHAKIA(60972005) ; [H B FF T )5 25 il HUOF 0 H (JSJL2017208B009) 5 B 75 45 # & )T 8 #1 5L 56 % 500 H % D)y
(17]S050)

EEB N W (1993 —) 2o A 1L, FEMNFOEHRES A S5MIKPR . Email: 1959909797 @qq. com

BEESE HS980—), 5 4 B2, FENFEHINESHOL RN 5F 54 B 5 . E-mail: tianh80@126. com



o 484 - IV

5540 &5 3 )

518

PSR M) AR A B R B AR A
AT SR A F2 B A I R Y R 1
AW R RIS R B, OB A1
TR S BU A TG AP S B A 2 [ 4 — 7 A JEE 5 B
LR 6 A RIMDEHE AT HOILR K ZE L 6 > ed
IS5 BRI FL R 5 PR BT R i B A DB RE L 1R
g R A2 A 6 R 5 Fe AL A e L 5 . & fF
T AE B B 6 B R T T ME S UKL
ZF 0SS I 2065 L 25 G S5 S HU SRR L A
IR AT BOL AT SHC . I
HATF A SR i 1 194 O 7B 1) 90175 Ak L P g i [ 428
I R I G AR A I 20 5 A A S A I 2 A A
2 AFRZ R e R ] T AR RS RO S
B » 3 BOAS (] I3 4 Wiy ROE IR i) 777 22 5 25 AN [A) Dl
e B P9 WD S o ] i 22 A5 A » 2 T4 52 W) 2% 02 ) 300
SRRE L B X O R R 2 A3 14 W L R ]
R T 3% » R B K o e S SR SR LA S 4
G P 5 A A A AT B2 3 DIk I 7 A 1 Dl
AR A 6 T I 1) 5% K1) /N Sl T A
] 4 52 5 2 L 00 53k 1 4 T R i 2 e 1k
R RS 5 P S L B -5 16 e i ) P SHAL 3o 5
PUE 5 B XF R AR L 5y T BURE S AL 51 i 3
2o SR B S I K S I g i e
AU 50 B AL A B A U B e It i 5 5L, 55 94
HUHI B R AR AR S AT A 1 SO DG 3R A A 11 50
AT BT TR] o O fif bk b 3 ) L, AR ST O 35 4R
S ASC A WD SO P ] 00 5 3 A R A b B0 T — AR
o L SCRADL R 5 S e I R O RO B RE R
AR R U L S IR AL A 6 RN S A i i
s 1] — SR s g PP R P2 SR AR

1 St p B E — B E 77 0%
DI W) O T — b 00 77 vk s T TR A
JIt 7 AU 3L 2o £ 5 R K e ST A R R
1 W 1O S 1 S B P9 A A2 0t 1y a5 DG IR A D AL i
i I O BB 2 Al A5 B 2 i o e P A
A IR 0 K Bl L 15 5 B Kl v A S A IR
S 9 U S AR B L R R O A R AR
Jeiod s 6 TR UG 20 i) 42 o R v s DI U 15 03
JEUR 2 1 RS8P B i G R B R 1 I 1)
[i1) e 5 220 28 I A 5 o R R E OB TR 1 R
TERFLAOEH G R 8953k w0 Bl 2k
s IR DGR 2 AR A R L HEERE G (2,

334560 I AL 7 N 1Y 5 Kk vho il 2k B R B R
JEUE I8 5 B 1) B — R R . 3 o e K SOk
VR 708 Ak %) B TR (] By T 42 1) 7 865 016 U8 8 B 3
590 A5 Ak — YR R HE ST B R R o R B 0 B A b
JERE R L 205 5 A0 B AR I S O B A A
KA LHME R G 55 RAE 5B E R
SRR R S RAE S AT T SR R
HE IR G, 565 G (2.3.4.5.6) fi tHU(E
SHEFRIE B Ty, 5 RS SEAL o FE f5 5 Jrh
AW A5 5 A A iF (e [a] Bs T E 47 A #5 5 4
T 5 TWMHZR T /NE 1 ps, AT 5E 6 4%
oo T o, o [F] — S50l B AR e R 5K

BULBAL 565
W 252 i
G, G,
\o LG,
7/ S G
,
M) )b
B e
e HE24 B
S e
T, S HEd W
5 RAE S :

ARFRAY \

Bl tEmEEE-—HENESTEREE

Fig. 1 Schematic diagram of measurement method of light

screens response time consistency
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Fig. 2 Design idea of signal source for simulating projectile

over-screen
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Fig. 3 Flow chart of projectile image processing
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Fig. 4 Detection diagram of projectile edge
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Fig. 5 Structure diagram of system hardware circuit
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Fig. 6 Circuit of LED light energy control
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Fig. 7 Flow chart of logic circuit design
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