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Abstract: Obtaining dynamic response parameters of test targets is a key content in impact testing
of spacecraft products. Traditional contact sensor methods have shortcomings such as difficulty in
installation, single monitoring dimension, and difficulty in adapting to complex test environments.
This paper proposes a high-speed visual measurement method for obtaining the dynamic response
of impact testing, which uses the binocular vision principle to obtain the three-dimensional motion
trajectory of the test object, and analyzes the impact response parameters during the testing
process. The shock response spectrum curve obtained by this method in the air gun impact testing
experiment is consistent with the measurement results of the accelerometer, and the relative devia-
tion of identification parameters such as inflection point of frequency is better than 10% , indicating
that the high-speed visual measurement method has good application potential in spacecraft impact
testing.
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Fig. 1 High speed vision measurement of impact response framework

D) FEEXCHE e L e I B R 8 R 4% I TE AR
SE Z Ji VAT A 45 5 75 SR MO i A rh i 52 AR 550
2) TR R AR B B T8RS 1R RO AT AL B,
TR AR A by 0 R R A = 4 A bR,
BRSO R AL B GERZS % Z 4. 21
SHR XA E Hbs s AL 5D o IR H AR XUC RS (72

AR VEBCFF SR I =4 i m Ak,
3) FIJHARAS M B F bR = 2 A bR iR RO A
S b I B Bl 2R
1.1 SEMAREMNERENXNESRE
(1) iy AW 0 2% 0 ) 2% 4
BEXF el TR B0 3K 255 5 R



% 6 infr ik P00 35X 3 g

b I 2 T 59

Rob. SEm s WIS SRR, @A S MR
AN R 2%, A LA R 28 R AR AL — R
B B2 07 AL IS AR & X, S T AR IR
AT, I — MR 907/ A . AR T S
BB, T LA i 37 B AR 28 O BOE 5 A AL Y A
WAE, RS B R Sbrig 5t R AL E A
TR B AL A X AR AL

TEf S AR AL B 38 T80 B 2SR R, FE TR
AL 3 09 8 G XL R AR o S A iR
FAF, TEE G XU Ay A B B R A
T 3 R ) L S A ) AR R S 4 ] R
RN — AR A M AR AR R L DA T 4 R I
A T A bR & R A bR TR I AR AR R R Y
23 [ A6 A 4 fHE L il

(2) B ARYLA SRR E

e R AL AR AR E 1Y H 19 J2 B BLIN J5 62 2
. BURWRE S RSN S, TEMCR TR T
BT 1) 5K 1E A bR 7 T vk, e AR BN [ A R Y
SRR . SRS DR Ao 18~ T ASE A (5T 45 b i IO 2
WA R AR AR AR, T RIS AR A bR A Y
TH:F AR AR 2R A bR 22 A A AR G OG 28 R T 2 G
FHDAT S5 ARBLEY N 2 TS 24

ARICREUE R Tsai AL LR, B
Jeila — AV R R I S BRI IR, R
Ji 25 RE A% [i) WA AR — [ A0 %o 2 M 4 R E AT IR &R
POLAL . F AR AT 3 5y R S BOR F TR
e 55 B SR ADEES
1.2 NE B =4 LIRERT

3 k% SR 4R B Y O S R B AT L B, AT
PLARAS DU i H AR 78 00 3 o 72 b 5 = 4 AR BRI
B TAE IR 22 8 L 6] 44 sUVETE . B ) 52
& F 1 B b R DT C A = 4 AR Ay

(1) [A) 44 s DL i

[F) 44 AU UG C 2 76 A2 A AR AL R s AL e — B
bt s MBS 2K g B AR S0 =4 =5 [ Ak b, AR
SCAEF 1 — b p R 2R 14 D JC SR

RELDC P 38 5 T 550 — AR 5C R B0k E AR R
DERCHLIG SO, R ] T E T — AL B ARG
(Zero-mean Normalised Cross-Correlation, ZNCC)
PR, AR G oK BIORT R 18 B B K RE i 7 1) AR R
JEAR B R AU AKX

ZNCC(f,g) =

S LS DB

DN ST YD Ve
(D
X, R g 43R B AR AR B 5 R T S AR By
YR BEAR . X e e 7 AT LA Ik i T A
FHHT— I 20 B B AR s A8 s K i Ve fl iR 22 LR
FEVCEC U T fie /) 3R VE L (Least Squares
Matching, LSM) Bk, ZBERTZE TG
[ JLf R B, HVCECHE BE RT3k 0. 01~0. 18 K . K
TNPRDC R O, B 2 E — D R R R X
B, i 2 froR, AT E AR — BbR RTEA
PRI (FE L., L) TRAEXNALE (2, ), R)E
PR IZ R 2 ST S X (WL, L) HRER
MO8 (2" vy IR PE SR T L4 R X 3,

xxI
c

2 EEALE

Fig. 2 Homonymous point matching
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Fig. 4 Measurement scenario of air gun impact test
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