536 % 51 SO = S Vol. 36 No. 1
2021 4F 2 H JOURNAL OF EXPERIMENTAL MECHANICS Feb. 2021

XEHS:1001-4888(2021)01-0017-12

4% B B IRE RO 8 = BB B R A AN B

BN B ~ _
AL mAT, WEL KEF
(Lo ER AR BRI A P EB B AR 12247 9 MO B St E . LRIGIE 230027,
2. AU B BERT ST BT . BT 100076)

WE, tREFHRAEAEABZS OB AR AR FABAAXARTGEB R ESD K2
T BRERE R@AIFNELBHERFSTRSE A FEELATERNALL R, R
AR ETFN I T BTN, KLAA T —# 8 bR e 35 s Bg A R f R0 3
B (%), BHRMAARERAR EVEAAR KERSFNREE LS F A, T
ARME ST Fe B B TR R FB i/ RS R B G AT T FLHBEX
HEBE ;TR E T KR T A% EFMAIRLE XERBERTIFMN AR T
DHRFEIAERRERXGEFRRRE, AR B GBS AREAT L iR
BEHAREATEHEG LN ELT T, AR AR>BEIERKBRA T RAHEF F 40t
HAE, ZHRBEARRTATHRFABRMLGFRARZ R LREN LTRSS TER A FHHRF
IH.EAT M B AR R,

KEW: RFEBAMX; B4 KFRHEG; THEER; RBEERZIF0; BB ZHER
RESES: 0348.1 X EEARIRED : A DOI: 10.7520/1001-4888-20-161

0 BlE

BOF FMGA O R — AR e AR T I 2 MR . B 20 i 8o 4FAMR I IR th T
FUAG 14 A B PR30 B SRAMK 0 50K 3 8 45— R S AR 3 76 AR IR A s A RS A 2t
AT ARG Tz . TR T 2R D Rk AR N GPU it A
B AR H B0 B G S R R T S B 1 0 4 R Y S I R R A R L 2B R 5 T O
I .

B0 PRI 5 A BE AR D JHLUR T8 3 3 262 1T A9 S0 BRA B 0 B ] — A ST A ] P 22 AN ] A £
AT e f e Z TR) O O 28 o pb ol DL L S0 B R TR 220 5 W) A R TR O S A I RERS . R RO R
DG U R SO — A £ Bk B O e

A DR P A5 LA Xk 7 ) 78 T [ 2 1 20 0 BRSO SR T 5 A Rkl . 7 Tk B 5 i 22
T BB B 45 8 T OB A R L B M SR BB A H ep B O o T R R SR B PIL
AP AR BT A L ST ) R o 3 A P R T S B I R R AU U AT A F S R TR
P A BE A2 58 o B O BT BT A bn o . ST, BRI S 80T AR BOH S5 P26 2 R 2 8, A 4

* Wi B HA: 2020-08-05; f&E BHA: 2020-08-21
EL£TH: ERAKRFFIA (11702287, 11872354, 11627803) 5 H Bl 2% B % w1 56 T BH £ 4 101 (B 2%) (XDB22040502) 5 Hr ¢
TR AL FEAR B 55 %% & % 4 (WK 2480000002) %% By
BEMEE: BEFECAQ992 . B ML EEERGA ., EENFHTEGHACE ARG . Email: gaozeren@ustc. edu. cn
RFENNQ962—), B M+ iz, EEMNFEEG SN PLC RN G A iR 28 A% B I 807 B 45 40 % 25 7
)8 . Email: zhangqe@ustc. edu. cn



18 Lo N % (2021 4E) % 36 4

BERCFEO BB o 23 bt P 8 RO B T AR 5 JR M S B, A S IR B R B T O Rt R IO i
U A A, AN R B AT BRI 2 T R R G R 25 RN RE AL 5 2 L ORI 2 DA HICBE P 6
W, TEHORE RPN AR L RE b T OB R AT T — RS . E AR 5 AR B A 7
— AN BCBE R ST 0 B A X IAD 5 AR R 3 A0 S e A A 0 B OB 3 1 R AE S B AT T AR O B
AL B ST T RCE RO ME— Pk A (AR R R SR 25 LR 22 DL RORAR 25 O B HE AL, IR 4 T B
DE A BB AE 1 2 50 1B BRI

AR O B PRI A B AR TP I A B TBOBE B £ TE AN | e DI A BB ] 58 A 5 ) R R AT T
A BB AR S F AT SR SR = ThRE 5% 4 45 A (a7 B L 50 1A 4 19 4 Ml HBORE AR BURn 20 B 0 5 F 9 3 s 2
SEELE SCH R AR OB L SRR ) 3G I 1 R ET RE T

BEXS B AR ) AR SO TF R T —3K A o T IR 807 ORI G A ORI PE i B - O ). A
A AT ST UL 1) A B R AR B A2 B IR A 1 R AR 5T 17 | HICIRE 140 8 4 77 25 T B
AL DL 55 B0 G ORE O S5l 1 7 AR F 5% R 0 A 32 AR . 3P R 2 bk o hetp: //staff.
ustc. edu. cn/~suyong/software. html, JifCi% 2 UL https://gitee. com/yongsul989/glare, #1f GPL3.
0 FFIE ML,

\‘(;/'_é
//f4

0oy - O X
T mE O BE e
eS|
Ko e v 0 %% 00, 0% 4400 00
o it v e e® 094%,00, 00,0
L) a8 > 00® °% 0 00® % %0, 0
0 e® 000 00 g0 ,, 4% 0o
© 00 0g0 %0000 o0 oo
i ® 00 L00% 900, g0 °
— 0099 % g4 00%0° 0 4,0
Bi? :10-01‘2? % ................
f@LE [0.00 ¢ 0° 000 %0 00,°% 00 00
Z0E [0.00 - ®© 00 00® ®go 00045000
B = ©0 00 0 °%4 4 g0 0 00,
| = 000 00, ....:o o0
{RIBRE (50 % = O.. e® 00 g .... ® 00
= ® 0 00 00 % 00 % ,,00 0
i — 0% 0000 ,%°% 40"
WE 300 @K ¢ o 902004 0 43%°% 000 ,40°
mE [30 #F ]

K1 OB ) R

Fig. 1 Software interface of Glare
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Fig. 2 The generation process of digital speckle pattern
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Fig. 3 Speckle patterns that Glare can generate: the first, second, and third rows are ellipse speckle patterns.,

(c3) (c4)

polygon speckle patterns, and Gaussian speckle patterns., respectively
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Fig.4 Reference image and deformed images corresponding to different displacement fields (including
translation, elongation/compression, rotation, sinusoidal deformation, Gaussian deformation, and

Portevin-Le Chatelier (PLLC) band deformation)
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Fig. 5 Principle of initial value estimation
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Fig. 6 Principle of speckle image pre-rendering technique
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Fig. 7 Flowchart of deformed image rendering

HICHE RS AT LA R 1 AR G il 2R 0 2 0 4 5809 3R AE (UL IR 9 RHR A A G s B H R Rt F . i
g PEBUAMG P o 7 DX R IR 25 E 1Y T IXRSTIE RSB T IXG AR S5 T IXCER LG s JME R,
PEFR T X R P B T X 52 % 7 XA 5C R 8 H P e R B0 5E U



24 S A B (2021 4F) % 36 &

Z Z (fLmsn]— OCFCm+ton+s]—
Ayltns] = ———2 0N — (18)
JE&ZJﬂWﬂfVJE%ZHﬂm+un+QﬁZ
Horpr, £ TP s o R s A3 SR o Ay Jr BB E a2 M+ 12 7 ORISR TR P
T ARRH DG R H B AT AR AT R AY AR OC BR A, TR SRS DL L B AL S R o Bl R y Bl LAY A
KMk, TEAG A A ZT | it R A (B S8 AH G R B 0.5 AOAL 8 N TTAR A HIORER S . 4 2 7
] R R ST A D,y y 7 10 B ECBE R ST R D I B s 8R4 ) JB0E RO

D= JVD.D, (19)

HICGHE R

-40 =30 =20 -10 0 10 20 30 40

THCHE Pl 15 RiERtAE T T fit/pixel
8 BE G —AH AL R ICINER PR ) 7N
Fig. 8 Speckle image and corresponding binary image Fig. 9 Auto-correlation function and speckle size

3.3 RHIRE
AN GE SR WA 22 BB DR R 28 BRI (I 227 47 {8 O 22 32 2 oy TRTAR 1) v A3k 2
PR BCRE RS BN | PG AL A 2 o N AR R 22 R . R B B B ORE AR A AT LA AR
e KA {0 i 22 o L R IO ) 3 5 2 8 R P PRI 0000 g o T LA 9 /0 478 6 Ml 22 o (H 2 B AR 4 14 23
] 73 B
I3 BB AU g T (B R 22 B A 2
u, &= Cysin2 mu, 20)

Forb s u, RORIEE N 22 5 w0 RN AR R VB &k 5 C 2 4 (8L It 22 19 W 1L 09 2
D B TG vy,

1/2

Ci

- o (172 (172 - N . 21)
J J Vio(usv) | fCusv) [Fdudy,
—1/2

Horpra | FCusv) |7 RREUR TGS 5 By (v, v BOBR 475 (8 O 25 4% , e BLARTE 0h
Ey(vsvy) = (v, — Doy, — 1,u) — (v, + Dol + 1,v) + ¢(vsv) (v, + 1, v))
+ oy v oy, — 1.u) (22)

FOAT Qe v ) SRR (55 6 f 388 R

R R ) AT B AR e B PR A D 3 L AR AR A X (21 LA 222 Al T 4 {5 A 22 A 1 (E
Co AL T b o o 4 00 O 2 DR 1 P ARG B2 75 5 0 b 200080 /N 476 6L i 22 o 7 530 3 = T mT A A
e B B 2% A (L B P10 U B R 5 A S I 2 1T, AT DAY /N W B R BB A PR ST R R AR AL A B
3.4 BENLIRE

PRI A5 M 7 2 3 O S5 SR 0 e 3 I ABHILIR 22 . TRIARR 7 B AL R 22 8K 5 LA L BE AL IR 22 38



ER TRHAE . e 1 T IR BT O T AR A BRI AR S 25

55 PRIAGO0T L BE A G 18 DR TR B X BE JEE T LAt/ N PIL 2R 22
A% AR O TR B R — B bR BE LR 2

Std(w) = ———° (23)
(2
Hr . 2M+1 JF XK/ o5& EGEEE T A2 £.Lm, n 20 m, n] 40 B EHGHE E
A R S X T B R R L RE LR 22 AT 8 R B s — B B A L el O B AR N ES B E B 1%
LA R E0 R (7/2) Y2 IF 48 i I G 7™ A AR A i PR A T H0BRE 11 34 50 M 4% 1 ] 42
BH2E o=1 B HNLIRZ I s BB B B 7R . A BV 25 KF F P B9RS B 75 2K, ) 24 26
WAL 22 . ARPE A (23) A PRI/ B AL R 22 1 SR - (1) i/ G M 75 43 it R s 5 W L AR BIL
B o 22 WP R 7 AT RGN (22 i [ R Y R B FE TR R T AR IE I ) 5 (2O 48 XK
Tofs JE S 5 0 o A G ol P B v X B R ) CRE ] s 9 R KRS (8 R XA A 2 AR AT i ) 2 ] 4 %
R, FEEREE P EPOTE ST A IR A R GRS  FEALIR 2E 2 () 4 HEeR
N (23) IR AR I 0¥ 2 TSR B R P O
>0 20 filmsn] (24)

%é}ﬁ%ﬁ%%iﬁﬁé\l’é‘lJ#%ﬁﬁﬁ?ﬂ#ﬁiﬂfﬁﬁfﬁ?ﬁ%ﬂ,{E%ﬁﬁ%ﬁ%m?ﬁﬁﬁﬁﬁﬁiﬁ%ﬁ?ﬂ H
fifp DRAZ RS BREAE T A R EOR . X TS AR BRI, 1 S ] Sobel 511158 IR B 5 SR )5
A Ry 1 8

sGioj) = 20D 2Lk (25)

TG 4 1 24 T LI P 338 4 4 5t ‘
sLisjl=sli—1,j]+slisj—1]—sLi—1.j— 1]+ filisj] (26)
XA KA S AT U
2 Eﬂc(iv].) = i1 ] — slirejo— 11— slioc —1oji ]+ sLic — 1,jo — 1] 27

=iy j= g

BUS PR AR 19 00 PR AR 27 T K BE bl B 7 A 5080
4 HIMEIRER

Wl 7K BV BAH B0 UV AT B AR S AR 34 7 T A 80T D A HIORE 1 58 8 Jo ik % B0 383K 2 1T 1 hy
FTRE . PRI AT LSS T R A OB IR 58 L AR i e B B SR L DA e R RGO S B

AR SR A T O SR AT Y D RE < O B THIRE A 0T L BE L ol 0 9B FBORE 5 AR 40 SCRT 25 ] i 47 L T
HARBEN 4 BB S 60 %6 ;5 I8 B B S dF AN EOAH HLHE RS e 4026,

e AR TE B B/ 5 W AR BOC R SH5G D PRIIE BUR B B AR O 4 R R T
YriE ARBE AT RTS8 05 8 o TES AR SCAF RS - BE T LA B 77 1 ICBRE 1 58 01 i o 43 3 3 R/
(¥ 9 d RS S SCAR 3 o 4% BB A B0 R T LIOKE B A () HECBRE A A X ) 3 T

5 #i8

ARICRAT T — 3K E I IR A B BRI A AP B - O ) o IR B ORI A i AR
P A L FICRE T A0 R SR R S A 72 S D BE o i FBCRE PR 2 )T T AT DA A RS I L 22 3008 AR e S0 OB 5
TEAS T 1 A2 5 T T LA G ~F- 8 A/ T 46 e 1B 52 oo 30 0 B Ul 45 A8 T A8 Y AL T 1 5 7
it W T 1 A LATH RO & 25 L BRI L AR G R 25 MBI 1R 25 45 O B HICHE o i A0 205 7 R
P S A 77 D7 1T, AT AR T 00 A B R i A X R 72 TR PR 8 o IR AN S0 RT T 5 PR A S i 22 R
5T T B A Sy TR L i BE AR 55 T 5500 g 22 iy 20 AR A ) I B0 D T A



26

Lo (2021 B4 36 %

S & Ok

(1]

(2]
L3]

[4]

£5]

L6]

L7]

£8]

L9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Peters W H, Ranson W F. Digital imaging techniques in experimental stress analysis[J]. Optical Engineering,
1982, 21(3):213427.

Yamaguchi I. A laser-speckle strain gauge[J]. Journal of Physics E: Scientific Instruments, 1981, 14:1270.
Tk, PNRAG. RN, S T RTS8 TiO: /P Ak A4 A R IR 1 & e REBF T (0], 5246 J12%,
2018, 33(3): 343 — 351 (WANG Hao, SUN Cuiru, ZHANG Xiaochuan, et al. Study of low temperature
mechanical properties of TiO./PI nano-hybrid thin film based on digital image correlation method[J]. Journal of
Experimental Mechanics, 2018, 33(3):343—351 (in Chinese))

FWH, VR BRE S, BT RO AR S B 0T R 7 He S PR R R TE SR B AT ). SRR 124, 2019, 34
(6):926—934 (LI Yang, SUN Chen, CHEN Jubing. Experimental investigation on contact deformation of mining
flat type chain connector model based on digital image correlation[ J]. Journal of Experimental Mechanics, 2019,
34(6):926—934 (in Chinese))

A, KROCH, ZRLUAR. M. T 4RI G 00 KT R i B Ay Bl A B B I & K A Hr LT IS AL
4, 2019, 27(4):55—59 (GAO Yue, DU Wenlue, LI Hongwei, et al. Measurement and analysis of the corner
motion of large scale fairing separation based on three-dimensional photogrammetry[ J]. Computer Measurement &
Control, 2019, 27(4) :55—59 (in Chinese))

ALK ASCHE, TEIR. RN Z E IR R T N B IE S — AL S e R FR AR SC SR SR LT ). LR
2%, 2017, 32(5):609—619 (WU Lifu, SHI Wenxiong, XIE Huimin. Experimental study of high temperature
failure behavior of thermal barrier coating based on 3D digital image correlation of single cameralJ]. Journal of
Experimental Mechanics, 2017, 32(5):609—619 (in Chinese))

XA, BN, Rk, G5 BT RO A AR 5| R[], SR S % . 2018, 33(6):831—
840 (LIU Yongman, XU Xiaohai, WU Shangquan, et al. Study on three dimensional cell traction force based on
monolayer fluorescent beads[ J]. Journal of Experimental Mechanics, 2018, 33(6):831—840 (in Chinese))
BB, Wl AURRR . . B IR D5 iy TORME BT S HE [T ). 5E6 J12%, 2017, 32(3):305—325
(SHAO Xinxing, DAI Yuntong, DAI Xiangjun. et al. Research progress of several key problems in digital image
correlation method[ J]. Journal of Experimental Mechanics, 2017, 32(3):305—325 (in Chinese))

. = AERCT G AR TR R s R K FIF SR [D]. G T ERR 2R KA, 2014 (GAO Yue. Research
on key technologies and applications of three-dimensional digital image correlation[ D]. Hefei: University of
Science and Technology of China, 2014 (in Chinese))

Shao X, Dai X, He X. Noise robustness and parallel computation of the inverse compositional Gauss-Newton
algorithm in digital image correlation[J]. Optics and Lasers in Engineering, 2015, 71:9—19.

Gao Y, Cheng T, Su Y, et al. High-efficiency and high-accuracy digital image correlation for three-dimensional
measurement[ ] |. Optics and Lasers in Engineering, 2015, 65:73—80.

Pan B, Li K, Tong W. Fast, robust and accurate digital image correlation calculation without redundant
computations| J]. Experimental Mechanics, 2013, 53(7):1277—1289.

Huang J, Zhang L, Jiang Z, et al. Heterogeneous parallel computing accelerated iterative subpixel digital image
correlation[ J]. Science China Technological Science, 2018, 61(1):74—85.

Shao X, Dai X, Chen Z, et al. Real-time 3D digital image correlation method and its application in human pulse
monitoring[J]. Applied Optics, 2016, 55(4) ;696 —704.

Wie, BRI, HH. P RMEARCIT I B K BT i F 2[00, 5238 )12, 2010, 25(2):120— 129 (PAN
Bing, WU Dafang, XIA Yong. Study of speckle pattern quality assessment used in digital image correlation[ ] ],
Journal of Experimental Mechanics, 2010, 25(2):120—129 (in Chinese))

R, UL, BRSBTS SRR G HI DGR R (B SR [T ], L8R )%, 2016, 31(6):769—778
(CUI Zonghui, MIAO Hong, XIONG Chen, et al. A new sub-pixel displacement algorithm in digital image
correlation based on fitting method[J]. Journal of Experimental Mechanics, 2016, 31(6):769—778 (in Chinese))
Mazzoleni P, Matta F, Zappa E, et al. Gaussian pre-filtering for uncertainty minimization in digital image

correlation using numerically-designed speckle patterns[J]. Optics and Lasers in Engineering, 2015, 66:19—33.



TRBAE . el 1 IR IR BT ORI AR A BRI RN A 27

(18]

[19]

[20]

[21]

22]

(23]

[24]

[25]

[26]

[27]

(28]

29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

Sur F, Blaysat B, Grediac M. Rendering deformed speckle images with a Boolean model []J]. Journal of
Mathematical Imaging and Vision, 2018, 60:634—650.

Grediac M, Blaysat B, Sur F. Extracting displacement and strain fields from checkerboard images with the
localized spectrum analysis[J]. Experimental Mechanics, 2019, 59:207—218.

Lecompte D, Smits A, Bossuyt S, et al. Quality assessment of speckle patterns for digital image correlation[]].
Optics and Lasers in Engineering, 2006, 44(11):1132—1145.

Sutton M A, Orteu ] J, Schreier H. Image correlation for shape, motion, and deformation measurements: basic
concepts, theory and applications. M. Springer Science &. Business Media, 2009,

Pan B, Xie H, Wang Z, et al. Study on subset size selection in digital image correlation for speckle patterns[]].
Optics Express, 2008, 16(10):7037—7048.

Hua T, Xie H, Wang S, et al. Evaluation of the quality of a speckle pattern in the digital image correlation
method by mean subset {luctuation[ J]. Optics & Laser Technology, 2011, 43(1).9—13.

Crammond G, Boyd S W. Dulieu-Barton ] M. Speckle pattern quality assessment for digital image correlation[ J].
Optics &. Lasers in Engineering, 2013, 51(12):1368—1378.

IR, RFENL B RMGAR DGR M S BUR G0 25 LB AT M AR (T . SEER Sy 4%, 2017, 32(5):699—717
(SU Yong. ZHANG Qingchuan. Noise-induced bias and evaluation criterion of speckle quality in digital image
correlation[]J]. Journal of Experimental Mechanics, 2017, 32(5):699—717 (in Chinese))

ERE, E&F, 96, & BRGSO LR BB R T LT]. RER %54, 2010, 43(8):674—678 (WANG
Zhiyong, WANG Lei, GUO Wei, et al. Optimal size of speckle spot in digital image correlation method[ J].
Journal of Tianjin University, 2010, 43(8): 674—678 (in Chinese))

Chen Z, Shao X, Xu X, et al. Optimized digital speckle patterns for digital image correlation by consideration of
both accuracy and efficiency[ J]. Applied Optics, 2018, 57(4) :884.

Su Y, Zhang Q, Gao Z. Statistical model for speckle pattern optimization[ J]. Optics Express, 2017, 25(24):
30259.

Su Y, Gao Z, Fang Z, et al. Theoretical analysis on performance of digital speckle pattern: uniqueness, accuracy,
precision, and spatial resolution[ J]. Optics Express, 2019, 27(16):22439—22474.

Zhou P, Goodson K E. Subpixel displacement and deformation gradient measurement using digital image/speckle
correlation (DISC)[J]. Optical Engineering, 2001, 40(8):1613—1620.

LiuY, Cai Y, Tian C, et al. Experimental investigation of a Portevin-Le Chatelier band in NiCo-based superalloys
in relation to ¥ precipitates at 500°C[J]. Journal of Materials Science &. Technology. 2020, 49:35—41.

Xu X, SuY., Cai Y, et al. Effects of various shape functions and subset size in local deformation measurements
using DIC[J]. Experimental Mechanics, 2015, 55(8):1575—1590.

Bornert M, Bremand F, Doumalin P, et al. Assessment of digital image correlation measurement errors:
methodology and results[J]. Experimental Mechanics, 2009, 49(3):353—370.

TR SR RN, SFL BT R G H AR P (B IR 22 0 B A T ). J1# %R, 2016, 48(2):495—510
(SU Yong, ZHANG Qingchuan, XU Xiaohai, et al. Theoretical estimation of interpolation bias error in digital
image correlation[ J]. Chinese Journal of Theoretical and Applied Mechanics, 2016, 48 (2): 495 — 510 (in
Chinese))

Su Y. Gao Z. Tu H. et al. Uniformity and isotropy of speckle pattern cause the doubled random error
phenomenon in digital image correlation[J]. Optics and Lasers in Engineering, 2020, 131:106097.

BRIE 7. BRSO B H N 9 (D], ™ A K%, 2018 (CHEN Zhenning. Optimizations and
applications of digital speckle patterns[D]. Nanjing: Southeast University, 2018 (in Chinese))



28 DA SNV & (2021 4F) 55 36 4

Glare: a free and open source software for generation
and assessment of digital speckle pattern

SU Yong', GAO Yue?, GAO Zeren'., ZHANG Qingchuan’

(1. CAS Key Laboratory of Mechanical Behavior and Design of Materials, Department of Modern Mechanics, University of Science and
Technology of China, Hefei 230027, Anhui, China; 2. Beijing Institute of Structure and Environment Engineering, Beijing 100076,
China)

Abstract: Generating digital speckle image and its corresponding deformed image is the basis of digital
image correlation research. At present, however, it still lacks a powerful, easy-to-use, and user-
friendly professional software concerning generation and assessment of digial speckle pattern.
Researchers have to reimplement the generation algorithms in literatures by themselves, which is
time-consuming and error-prone. This paper reports a free and open source software for generation
and assessment of digital speckle pattern: Glare. The software has functions including generating
speckle patterns, rendering deformed images, assessing pattern quality, and presenting pattern
recommendations. Glare can generate ellipse, polygon, and Gaussian speckle pattern; can render
deformed images with underlying deformation fields of translation, elongation/compression, rotation,
sinusoidal deformation, Gaussian deformation, and Portevin-Le Chatelier (PLC) band; can calculate
key pattern quality assessment parameters such as speckle coverage, speckle size, systematic error,
and random error; and can produce optimized speckle pattern in form of vector image. The software
realizes real-time deformed image rendering with the aid of fast initial value estimation algorithm for
inverse map and pattern pre-rendering technique, and improves the computational efficiency of sum of
square of subset intensity gradients by integral image method. In general, the software can be used
not only for scientific research and engineering applications in digital image correlation community but
also for education of experimental mechanic, and therefore has broad prospects.

Keywords: digital image correlation; software; digital speckle image; deformed image generation;

speckle pattern assessment; speckle pattern optimization



