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1.1 %2

ATHRENFRF G, EFNALRSES, BEECLAIRS, FTEMUT
=,

1) BNERBIRERAREMRMNBRERE, UREREME,
) NEERB L EEN MM A EABRERS,
) RRGEABEYH220V, TEABLE,
) R BTN RIETIREE, B#REIRN,
) HLABENE, RREEANNEERN,
) N AEFEANES FIEMUEREL, EATMENRNE ERLE, B
LRI Z B BRI Fo
(7) R aETMERE, TREXABRRE, BEBTERSRIALTHHIER,
FBHLAD BB BAAT R e B I A FE BB AL BE S V(L 28 FE N, B LEBH R K,
MRAUBBITAEMKRE, BPEBHFELRNE, EESFEESREN
K&

(

(2
(3
(4
(5
(6

1.2 4

OMEBERRTFES, JLHNEELNNELHNE,; o] FNERIRHIEH
Wirm, TEBRRKEATMAZ A RBRAERRERKTER;

OFRZRHMHHNILEAFARRSE, WELEITMNNRTIHEFKREZE, ¥F
SEE MR B KR 3

OX BB/ RXAKA TN Z AR EGIERKIER;

ORBXLNERN, BURELZMNES, ERBENEN=HNSME,;

OBMEERANBNBHE|AEFENREIRETEENGLZ A0S
MEHE

FAYEEESIE, NHEHEIOMHEN, TRE—BaXRBY, REX
BEHENYBHITEGRE, BABEHOCIHMEREBE, WEBLEEBEAT
B EBNE,

RTEHE REOESTRRETRAT SEECERIES D DT

1.3 5 #5

RSM-ODAEMAF=ZHTHNERS

E&go PR 1600x1200{&%
BRNEEE LUEFBRI A& R TE
—i ElGRERE PR E T 200y |, SRR
SCRT RS B IR <40Hz
NERYE fu#% : 0.01RE ; B3 : SN ;
R 25 25T 0~300%
BRNEER 10mm2~1m?2
E&goH=R 1600x1200& %
EGNERE 0.05(&%
EGNZNERE 10 RRIEE
— NN EEER 0~500% 25
o BHRNEGIRE R 5K EGHRE
ZRIBEGIRER RAFPEX
TR HEHA R SAMERIZE, TREWNZ., BMEE. WHNTE
RLEE 16/25mm

HF~aTtE, HNIERESRTERALS, BUPEE 7T Mk~ mitaE

JERR A, ( MHE: www.whrsm.com )
1.4 4 E

FE: ERAPAENSEATRESN T UFIERNIRRESIEE,
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R EEWL  REVLODAE]

REBEE NDSTRROTRAT CENS RIS DTS

A3.12 BHERE
ML B P BT EA, =%, CCOEZIEELURIEBSY BIE
£E5T ML, EABEGINESELERYT, TEERNEGVNEEN

%EE EEFF—EHFFME% BRKLFH, HRX, BEGVEEE=HNRL (LE3-1),

ERGREFTWindows7TRGH X, EE5TERGXERFHNHFER
BRI HREG. TEARNHEPEGURXEF T REN K R EHER
B#HToH. TENLE, BsRENGII2HHNEE. NEEE, LW
THFERGHEXFTEZNENL, ARFEETEERRSRFAHITNEZE
FEARZHR, TEERE.

1) BERENEE;

(

(2) BREBRGLE,

(3) “HKHEBILENE, M3 -1 AR & 2

(4) LB THHITITE HNEERE, BEENBEELXEEGINETEN A HEDERE ( LE3-

(5) RESFHHITITE 2),; &E, BMEAN—HmSBRNNETENNOZERE, 5—HmSitEN

(6) HFBFEXFLIE, PR O%ERE, FRINECABNIABE-—TTRNO, XREHERT —D
USB3.0FJkIUARMEEHRSS ( WES-3) , FHEELCABRAE T UMD,
ERNENBETANERT, SRUSBI.0F IK DK M 4% ¥ 28 & % 6948

31 E{q:;%% VLA PITF B Cameral (£ L), H 59— DN HCamera2(G 18,

(WE3-4) o

A 3.1.1 BHARIBS

RSM—-ODA#RELE B = EAFE T /LM E4 -

(1) &M

(2) =%

(3) ®HM

(4) xR

(5) CCDBEM 55k }

A3-—2tErEETER



RTEHE REOESTRRETRAT SEECERIES D DT

¢'1) P fH
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ZEEBHAXZERNEF, ZEFITENRINRERS, FRIZHER
A, REBRERRIERZE,

(2 )z FTRSM-0ODA_Setup.exef TR ERH KL EREF, RIER
REMRZE, £HFERFRSM-0DA,

ZUERNEBNTE, RENLELIER,

A 322 RHFET

EMMTBREE, AFGEEEE P HKHERSM-ODAX # X I iz 1T
RSM-ODA, *&: 7#iZ{7RSM-ODAZ AT, AT ENMUSBED
3= LI A S Lt bt dem EANT KA, o IEE % EFRSM_ODAR S, AERFHEFIE
PEDRE RGNS, SNERRERFIZTEILE,

A 323 BHERE

o [0 - I0000kme] LE ' e Lol e o i |
o Pt Cometes Optian: 20 Aeplliwe  Preprodesiing D Covemtion 30 Comelan SO0 Vew  Wandew  Help

A o, |

BA3—4 AAMNTER

3.2 RBRERHELT
A321 RHERE
FTARSM-ODAZREBHME, MEBNXHPH=ZIXHAEAM: K osoa_pes vozawn s 2, 3 : e |
# % K ) (SoftDog_Driver_4.0.0.0), DICZR ¥ # & (RSM-
ODA_Setup.exe), RSM-ODAIRBAH . pdf,

LSBT

(1 EELPNENSNOITEN ELEREREKS, FTHEX
SoftDog_Driver_4.0.0.0 N DriverX 4 3%, 1z fTSoftDoglnstdrv.exes

RUYEFmaAEE, TAR, BRERX . REELIHH,

¥ B EIE R EFile). BHLEIE(Camera Options). LB FIR
TN & (2D Realtime ) . E{& T4 (Preprocessing). Z4DICH#7(2D
Correlation). =#DIC#7(3D Correlation)& &,
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¢'1) P TS

A SINOROCK

TEMGEFEXY |  THAEGe . SEEGME]. Undol@N,
Redo #8 iR, ITHAEGERARITF—PNERIHITE—DTH
FOER, ARGEFUNEGIEERRNEFompiEs, BEEKEAX
RELNEEHER, Undodhse, B LATEMAE, RedoThis, EFAK
21k,

B & B o~ X N A 3k B oRFTHF B B R L R B R A IR TS B E 1R

REEBR=ZEHT F—EARGEESELSHFTONT R
fR BTAARISE AN TEANE A 0BELLE, ARG, T
FREPHANABELER, RECSHNETLR, SSHARKREES
B9 7K 1B o

REBEE  SREEeEemEmeTRE (EEC RIS ST

BME ZREINEERED

4.1 HHINIRIE

1YL {E(Camera Options)al DUFTFF WABHL, ol AFTFH #48HL, FF
S EMN#HITRERE,

A 411 FTFHEN

Live Cameral, Live Camera2Bk$TH BN, Gt at—~FileNewsy
HEESTITER  HEBTHEVBERSE, RS A dLive CameralfTF &
Y, FHEMRK S FHLive Cameral, Live Camera2f] FXAEH o

A412 EIREE

HULXE A AFER, 25 2Save Image. Strike Acquisition,
Sequential Acquisition (Hard drive). Sequential Acquisition (Memory).

External Trigger Acquisition. External Trigger Sequence Acquisition,
By U T WA E FER R E, BT ULHBABEINRE,

(1) Savelmage : REIFERNER,

(2) Strike Acquisition: F A= EBELINFINEERE, IS5
R, BHERAFEGMIEE, BABGNERE, TENEEA
FAE RSB, BlanE G E Haa, NEE—1EF 5 ERHEFR2a0000, 2
ZigE % Aaa0001, MibEHE, —HTTRET00005KE Fo KEHHHE, B
TPAZEHTRE T, BRTRERE, RS REISINE R,
R TENdBERARRE, FiCR—1E Haa txttiX k., XHHH T EIR
7515 % Bz 69 B 5 R &R B ] o

11
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R EERE R

O R SRS I S G I Ep B )

| aatxt - DR
HHF  EERE) | TELO)

:| timeis) mumber
1. 0]

g
03
.
. 02
, 0b

(3) Sequential Acquisition (Hard drive). 3% 8848 [ &9 05 [g] 8] f% SE
WFIEGRE. ZRIEBGRXENBERHX/)N, TUIAEELER
FREEELIAENFF, Y TEEFREEEPHOARX, S/NONEIEIE
fBA0.5M, BHELRXE, YaFitixAn, FHEGRSEXNIEE, F
B E{% 865 4 77 L EStrike Acquisition, B W%k BFJPGEBMPH fh 48 = 1%
FEG, ~EHE, HEHNIEE

Sequential acquisition (hard drive) \EI

e B3 Z"H.'ll—"l._."!-
LEN I S ) e

Image number 100

Time interval 1

e

WE FFrRr, Image numbere KR BER B XEWEE, Time
interval 2 R XENEER (¥ ) . nEHEE, REFHBEXE, %
TEnNdBERAAXE, HER— T EFIEFRBEBEOXEAXHE, LR
B1% 515 3 R 09 B & R &R 1Y 8],

(4 ) Sequential Acquisition (Memory): ¥R &FH i & F 5 E
%, BELBRUEHESXE,

¥ = Sequential Acquisition (Hard drive) 5Sequential Acquisition
(Memory) M X 31 ZE FrRiZ BB RXE &/ BB ( Time interval ) A
0.5%), MEZHEAN01M, EREERABGRXENKEZIRTRGZHHNERX
N

(5) External Trigger Acquisition: X F 5Nt & (5 5 #1755 B {%

REBEE  SREEeEemEmeTRE (EEC RIS ST

X&E, IBESHERBEES, RBFBHEAH0-5Y, mBFH7-24V,
LHEMMBFESEF EFABN, MARGEIWFIERGXE, FioxE
Wi, mIZERT, BARIEENEHNBESRERE, EEAFRXA. FF
REHENBREANESH LK SMAESERE,

J5 %1% IW.Sequential Acquisition (Hard drive)

(6) External Trigger Sequence Acquisition: X B £ BN EE St
R#THFIEGERE, BERGERE — MM BEELEFERTA—
B, I8 aREMBSHIHRIBMAESOLTERRYS, E54%E
¥ 7k B External Trigger Acquisition. KESEH . S FHaXKEH L
BERAFENIEE, REERFRERERNEMR, SHRE, BEXNEE

External Trigger Sequancg M
l Image number {100
! Time interval |0 (=)
|
Cancel

WE PR, BREERGRXRENEE (Image number ) , = dok, N
FrIaRE, BB HEREINS EFAEESHXE, RBENATFEHEFRE,
R TENdBERAXEKE,

A 4.1.3 XMAHN

HEERXEA—DHENLMELREZBY, = & Freeze
Cameralgf Freeze Camera2 B R E B A E XN N AL, o M & &
Freeze Camera AlIE B RGP N ABHL, KRG = 18 R 89 X 7 #2 £ X A1 48
Mo MRS ERBXRAILEE, TUEEXARDEIENRERE,

13
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18 A [ R &b 32

A 4.21 Bl ##, (Image Format Conversion )

KU RHEBMPEIPGE % #& XMW B & #, & FImage Format
Conversion — Bmp to Jpg, EBMP##JPGHE = E{%, 38 H IEE

Image Format Conversion(Bmp To Jpg) @

Image From

To

Mew image title

ABRHEXFFIEGESR, XHL2aFEB0OHFAHAR, 0.
asc0004.jpg, =KW AHT (FE: BHREF HFIER,
BNTRSBRERIIRT ) o DRBNFIER R IEXHZREER
M E=s i EFhRRFashER), EMILERE, SdHimage
Format Conversion —= Jpg to Bmp, ¥JPGE M BMPE =\ &%, #1E
$ES FHEE,

A 4.22 EX®ZRKXIH (Boundary Definition )

ZE DT KN E A E S fp R X E, i AT B %48
KEEX —PMHEIUTENXE, €T 3K EPreprocessing —+ Boundary
Definition ™, oMM T LR 5= #t1T

(1) Rectangular External Boundary: & 1% & < o DA SEIH &) @ 4h
BWRXE, REZeERTUNERF#THREXT (BN ERFIL
BIE, TURBEENRICE ) , BTRAREZBEIIRIFZHE —DER
HE, BERRE, BROEFENAZEEXNIAR, hiTihFRMUMKE
70, AR NRKEERNHONERFEFRE, SNUEA.

RTEHE REOESTRRETRAT SEECERIES D DT

( 2) Rectangular Internal Boundary: 5 Rectangular External
Boundary@ ¢8R, ZH<XANRABEBABRKE, mEHZHSBH
HIEFE, LNBRUANKESA0, BRUMPKEZE R AN FEFR
T, EMEA,

(3) Outside Boundary: # A iZap < o] UL A @E BRI DR
K, mEiZea<E, FRIFESHBNEFTEEXBRANMHTH R EHE
B, ENEAAFESHA—ZRENAELERTEXWIBR, 2 TEscH
(B EMFHRE, TURBEENBICE ) , BEABERE, i
B 1 SR AN IR 2 80, R DIAMAEZE R AONRERE, FMEMN,

(4) Inside Boundary: i 1Za <ol UL A BERFIRA DR X
B, BRIFESHMBENERTEEX DAV FTHAEER, ENERES
MW —FFENARLERTEXNHR, R TEsc ( F i ERFIE
B1E, TRURERENEBCE ) , BHA®EBRME, LHBLRUNNK
A0, BRMIMIKEZERNAHONRFAE, FNEA,

(5) Inside and Outside Boundary: {# fiZ &5 < o] LA LB 4 & 4P 35
MABLARAXE, mHEZH<E, BEERGRFRRAEIN DR

DIC (3]

Draw the outside boundary!
* . Click 'Cancel' to quit!

= ][

sE “HRE” , ¥ £/Outside Boundaryiz 17, 4 B HOutside
Boundaryld, Rg R rc~ad@AMBLR, =& "HWE" , E{linside
Boundaryiz 1T, BXAER, AHHNMEEL RH “BUE" TRLEH
BALRE, IEEABERUZENBRFAE, WRIEBIDLARNME
RBFHKELH0, HtXEHNKEERAONRFARAE, SWEA.

15
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R EERE R

ODNEEHE S

A 4.2.3 (ARZBET (Pseudo color)

NG TFREXRENDT, ZRGRHETOEECE "M, EITFER
J&, B #Preprocessing —= Pseudo colorsc B o {F YN EIA B AHhE
®, I3 EIPreprocessing —= Gray Image, E R E &K E B 7=,
M & &Preprocessing — Gray Image, B r=EEZOEREBKERE,

4.3 = YE5CH AL F F0 R 3R =

Egiptt 7T W O SBTRRERAI N LM EThRE, T U B #HTEHS
MMENINANBITENE =, RREFROT.
) R RAITH— DM (Cameral), FHENXHNROEHNE
~ETTEN G,
(2) = i2D Realtime Realtime Measurement, SJeEEEEHF T
HEFENREEEEGEWN. RAEFBRTENNERE. S HHRHN
HIERESI

Selecting points for Real Time |
Image selection
The firstimage | -
The last image |
Search area definition
Left j Right | 15 ﬂ Population
L% | Down =] 20
l— = - .
Others
{2:i]
Sibselaze =l Calaulate strain v
Imagerato |1 {mm/pixel}]  Convergence |0.001

WEFrR:. #EEREEE X (Search area definition ) #8 F T A A
(left, right, up, down ) SRR BN SANEECESNEN L TAEN R
RERTHE, BMABEK,; #EOthersPSubset size A FHEH K/, BEIE
EA21; Imageratio AT NMERXN R NI HERS (WRAFTEN
TE, WREHN), FETEXRBDHOR T, FEiLHFCalculate

REBEE  SREEeEemEmeTRE (EEC RIS ST

strain; Convergence: REERIBE, BF HBRKIA0.001, THFHXE, &
BURBEZHESEH0K, #HNTEERREENSAEBIIT2M, &
BERE “HWE”

"pic (oS |

Use cursor to define locations to be analyzed.
! Mo more than 2 pairl

BN SHORE (Freeze ) , WINARIFERBERGRISERER
B R, IR XEEBENRREFRENEEIMFHS, k7 mp
E—ITRNEITRA—NR, ERA—XR, FTE-—HRKEORX
PR BT EKERTYyA BRKENTTEXT BN, SUFEy7T 6N
T, MRABNRTENLER - FTONNE, WHEPZETA IR
BEOFE, BEEREscCHERENR,; HERENdRMFIERE, BHX
EHE

2 points were selected successfully,
Y please determine the path of the file to be saved !

-

REHE, THEREE, REERUXHRERENIGE, HEYF
RENBEOIXHEERERE, FHEEHNE, HHZNENERESR
O, INTRERSHENMNETRREE, NfRsRERE, REIBRATDS
B IRX R B SEBY R 3 2

17
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R EERE R

ODNEEHE S

Strain

ZoomY Auto Ex  0.001433
Zoom¥ 1 Zoom Ey 0.000701

0.120 1
0.104 1
0.078

0.052

-0.13

o
00 17 33 50 66 83 99 118 132 149 166
Time[s]

WERfR, TEHEAXFRONORE, EEedhLAvInNE,
ZoomY, ZoomX AN E M AN M REL, WABNNBKREH &
Zoom#IZH AT M ARG N & B 7x; = AutoR i o] B ®) E #7 dh £ 69 B 8] F0
MAEE EXFEyERAY B oMy T BN &EN ZiEE, IKANES &K
N EHEE,

(3) YERLHMER, KZEndRE, WHNOEEXHEESEXH
XHRt, XHBE=FMER. UHBEIEXH (displacementt.txt) , &
T ¥ 4B X # ( Strain.txtF0 StrainMagnitude.txt ) 0 & K K % XX #
(*.txt) , displacemen#.txt2 Xt N m#H N, WEAR

'__ldisplacememto.tﬂ -igE& =8 5
XiHF) REE B0 BBV #EH)
493 614 0. 000 —0. 000 1,000
1493 614 =0. 067 —£. 945 0. 99
493 614 9. 697 -1.736 0. 986
493 614 -0.673 -0.185 0,988
493 614 0,053 0.115 0. 981
493 614 3,913 -0.130 0,977
493 €14 1,151 -1. 325 0, 985
11493 614 14, 407 -8.095 0,964

EIF025N 3 5 A Z R ES % B hxFyTr B R R LAR, $H3F0450 5 51
AXNN R WEXRyFEANEE (x: @EAE, v: @EAE) ; &E15

REBEE  SREEeEemEmeTRE (EEC RIS ST

HBEERE, BRI A1z ENEE, #EET1, RPTEEH KX,
RFOTNEEETHEENESH, Straintxt AI—XNHFEWET SN EHN
THIE N E

| Strain.txt - TS & = | Bl S

MR wEE R0 ZEEN EEH)

Times Numker eyy EXX
0. 00 ] 0. Q00000 0. Qo000
0. 08 1 0. 000123 =0, Q0050
0. 16 2 =0, Q00025 =0, Q0053
0. 250 3 0. 000027 =0 000000
0.33 4 0. 000039 0. 000049
0,41 5 =0, 000089 0. 000039
0,47 3 0. 000053 0. 000028
0.53 T =0, 000079 0. 000055
0. 61 ] =0, Q00083 0. Q00026
0. 63 4 0. Q00026 0. Qo061

15 A E, E27AFS, FE3F45 AxFyF @O K TE,
StrainAmplitude. txt AN FIgEHEXH, EERMIEER—RXPEHHE
BN THEE,

4.4 MBS HRTIHE

HFRGBXEZTUNDARROEREFTER ST, EBEENIE
MR EFRRRRABER

A 441 ZHDICHBAGLITITE

KERD T H 2D Correlation ™, B& T4

A 4411 ERLESMFIIEHAXLE

XN GE T UK IEE N FIE A S SR DT ANE R #HTEES
WEZEX DT, FUXEANERRFINTEHOLE I H B,

BRITHAREHTHEIPTNSEE, <E3HE2D Correlation
— Match in Groups—Fixed References & Accumulated
Reference (MEX AN EFHENSEARAHATEFRATHENNTER,
MEETURFITERNTER ) BT IEE:

19
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R
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omE

3%
o
R

BB E IR PRAR PEFESEE S DERTEN

s) P iHR
R SINOROCK

B1IFABRFIS, B2/ NE - P RNKRFLER, F4F05514
ZRNAEE, FEHAMEXAL, BHEHI L RENE - XN A

Match in Groups|[Fix

Image selection

The first image |E;\testz\JIDDDD.bmp Browse
et RIS _oonse | &, %#R3# (coordinate.txt ) SR EIBEEAL, BT H4F0673], %X
*”mm?——j ) # o BATISFIARIR LR E MR EALARE, T H R TR (Strain.txt)
,— j Down ’30— ﬂ
e A 4.4.1.2 EERIGE#THX LS
Subset size j Calculate strain [
D l— Sl BT IW XM e ol ISEM AT EENE A SSaTIFTANE it fris e XE 6

B{gAEXT, FIUUXEANEGHOERREINMENNE BB,
BRITAH#THEXSIT T —IBE, =33 %2D Correlation Two
Image Analysist I 20T XiE4E .

WE FFrox, Image selection@ ARITAZTENFS BirE %,
7E£Search area definitionPT R B RE N AN HERTECEH, HZaO4x

Speckle Correlation @
(Left), mA&(Right), @ LE(Up), @ F(Down) & WA FEtyiE R X, & Target image
Otherst, Subsetsize’® & 7 # T X MEFEEMAET O K/N ( KA e =
A& %) , Calculation StrainX B2 B1TE N, Image ratiolX BEFrE G —— e
B FE £, Convergencel® BN SEE ( BRI 40.001, —MEFEHK) - B —
Cutput v-displacement JPG file
BEGFESHE, A6 ‘0K , BHIRTIEE. —
Others
DIC @I Subsetsize 21 : Calculation step 10
Search area definition .
Use cursor to define locations to be analyzed. — G : e
! MNo mare than 100! ki 10 5 .
Interpolation Correlation function
Bilinear @ Bicubic '@ Function1 Function2
ERARNAMTLBI00N, A% "HE' 5, £SEE S L ME R P, Target Image 2 X5 5 @ 7~ EHRIHXE 6 B ARE
HRIFATERBTEN R, EREFMBFEUHENRT, REHE 1%, Boundary Image2 EAE X T £ X EHHAFRE R, Output Files
(ESC) I, ZEHREFALNIERME, TBUIREndE, BHOHELS FieEfH X AE R XHFHEE, Output u-displacement JPG filed X
L LioRa i BBk, MHEER, HEERELITAY EXEEHRFERHOE R ER, Output v-displacement JPG
SE2BEFEBEST, BSMBEEXH (displacement.txt ) - filead MEXBHEETHKHHNEGXHRE, XEMANRBEHRT B
[ o — =EE HEHEENNNEGLERE, FAEHAOXHFEENIEEPIEE, Subset

sizelR BT HITMHXAMERERMNETOD RN (DR AFEH)
Calculation Stepi& Bih R E Pt E M F K, 7ESearch Area Definitiont
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R EERE R

ODNEEHE S

HEBRENSANERSTEE, Biz4a 6@ A (Left), @A (Right), @ E
(Up), @ ™ (Down) &N FEMERXE,; Finterpolationd E X # 17T
BEBENEFEN TN XEFREMBIilinear) M1 ="K(Bicubic) 77
; Correlation Functionf MB FEERPAEXITELR, HEREEH
RenaTE M, KIAEFEFunction1B1 T,

RERE "OK” , BFEEmiHTMENERE, HUHEEEFERTS
ARAEER, WEERE, YFATE RERENMBEERERTOHLE
RENSHE, WEERGEXYFENNESHRER, BHOMERIE,
HENR2FA it B0 R 09 R RLARME, 35045 83 N BIXFIY 75 18 M AL %
B, &E—3AEXEH,

A4413 FIESEEESEEZAHEXLE

XM UL IEENFIE R ESpEfTANE R #HiTEEX
HOYEGBXSH, HTUNUXERNEBEGHOERNREDSTENNE LTS
e ABAERM AR A E, 732 Fixed Referencefl
Accumulated Reference, BIZFEMRT/INEE, EHEEATRKEF,

(1) Fixed Reference

BEATFA#HTHEXSTEIHNEESERE, KiE¥$ESequential Image
Analysis Fixed Referencet Bl 40T JHEHE .

-
Newton-Raphson Algorithn

Propagating algorithm
" Everyone % Mot everyone Convergence (0,001

Image selection
DIC will be performed From

‘E: \test2YI0000.bmp Browse
To
|E:\test2\10000.bmp Browse
Boundary image
‘ Browse
Search area definition
Left j right [10 j
| |
= Down =
Others
Image ratio

Subset size

{mm/pixel) Calculation step

EBlHE

T

R

"’-E-
omE

3%
o
R

tE f Frx, PropagatingalgorithmZ B BHARNNSESTE NS
HEEZEBRZHR, Everyone: N EMIE R, BEARHETF, Not
everyone: "M HEHRETNS, AEMNSEREH#ETINRER, THEHI#

BEEMZE (EUNoteveryone ) , Convergencel® B U SHEE ( BiA
$40.001, —REEEB®K ) -, Image selectiond, DIC will be performed
fromBEX 5L ETEAKRBEXEENFIEGHNEBERE, to1ZF
FIE & IFE #8812, Boundary imageE ERXENX T #EX BN LR
%, XEFENEREHTBT S HENNNEREE, FMRENXHE

BEIHEE k5, ZSearch area definitionh iR B RXE NS ITHNIEER

SEE, #EXEB %A B ZE(Left), @4 (Right), @ £ (Up), @ F
(Down)lI ™ E#E; 7EOthersSubset size® & 7 #1748 % ST B B
EEHE O KN (BT AZTE ) , Calculation stepiR B FRE FitEK
F K, Imageratio BEFREEHNEE ., WEBTFRESHE S EH0K, BF
BEETMENERIE, FUHEFRRINHLEHTER,

TTEEMERZRBNCRNUEDHEYE (Dis#.dat ) , WE

Bia = | Dis0001.dat 3SR e E=SF=f
PR == = L
0 P B e s e e

408 BE | BA | =8

WindowSize = 21, FointNumber = A29

Searching range———horizontal: —30 30, wertical: 30 —Z1
Not everyone

TEO 310 0.181852 0. 322814 0. 981737

T80 310 0.168478 0. 297667 0. 98l3458

800 310 0.139520 0. 2BEET1 0. 977015

810 310 0.141985 0. 296385 0. 975439

820 310 0. 138468 0. 307317 0. 980537

FIR2F AT E RN BT LAR, E3. 4510xT 0 My 6 AL 7%
&, =E—3ARENEXREE,

(3) Accumulated Reference

ZIWeE®RIELE (1) thFixed Reference#g £ —# , X 3 7% F .
) thFixed ReferencetI S X B8 A R HE —1BE&E, E&/NTE LT,

MANENSEFERELDN, SHEEBAEFEFIEFRPESNETT—EE
%, EE&EFTREED,

BB E IR PRAR PEFESEE S DERTEN
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R EERE R

O RISEESHE SRR il S i Tl it S

A 4.42 ZHDICHEBYHLAHE
KREAHMFFHE3D Correlation ™, BEWTHIIEE
A4.421 HENERGKEE

HTZHONER, BEFTENRENEINRENASHNS, BEIRE
HREESBEXEERR, RISEIRE, REXFEREYE, TMNEHT
=RARRSTHIRER, BFNENETIRE, RE A ERAKKREFE
Elo HRERAKFHHEEK, 12598, = MEEREFHRTHBH
16mm. 12Zmm. 8mms,

(1) BEXBIRER

BEXSHRAATHE=HUBIHENBREXNLERR, GHKi
BRINTERYZELLIERTNE, HRESRUOT.

1) MRERBEHAOXE: EEBFREREFHND W, RESHN
PENEZEFT (EHAREER) , TENRERLETERERL, BN
FEHE—HERTFNE R,

2) HEXLIRRSG:

= i 3D Correlation Camera CalibrationCoordinate system

definitions# H 40 F FHEAE

Coordinate System Definition @
Leftimage | ity
Right image o |
The number of points in each row 12
The number of pointsin each col 9 = Cancel

WE R, LeftimagefRightimaget 4331 AH 81 ) K 18
Hl B 1% (Cameral)F0 & 48 #l (Camera2)® 1% , The number of points in
each rowf1The number of points in each col A ER VTN B =
W, HEMAREN=ZDIRERN, TR5HL DD H12F09, REH
FMESHE, =& "OK ", FsitHE, G OEERXHLTETEXH
FUYFRHMBERFFEBE X T FRE X ChessBoardThreeCoor.txt, F132EL

REBEE  SREEeEemEmeTRE (EEC RIS ST

A UG£ BB B R SCTHEIT jpgflrr™ . jpgo

AR WRXBRNAEMXEDpgX #, MEXLITEM, FEE
MRERERFVERFBRXEEXLIRRS,

(2) BN ARG APSEARE -

BHENAANSERTEREENNBEENHEEINEELNYER TN
NXR, NSR2BTHEAMINMNENNEXR, HRETBREWOT .

REEXE: ERERETHENYREOI W, FRNERDMENGF
Wi, EEERRERNAE, BB TMAERNMEVNENXEE
F, BREXEEDEHE R, BWUREI12-26E Ao

(3) tBHLERE :

1) & 5% 2= #3D Correlation Camera CalibrationAuto Withdraw3#
20 R X UEAE -

Auto Withdraw ==

Left
From

i

Browse

To

i

Browse

Right
From

i

Browse

i

To Browse

Title
Left 1l Right rr

Cancel

WE TR Left5RightZm AR R ARITA BT ENELIRE B
%o FromfIANEE—BEIE, TOHANERE —RBE®R, TitlelREH
EREXHBNBMTS, TENEHR. HEXHNTFIRERAFER
F TR BHOXHD, I*txt, rr* ixtARBATHNE A i A=A
S, 1% .pg, rr*jpgB R T B NIRERE R o

AR BHXHPELEGRAINELEROKRERMAD, FEE——
XA o

2) Bk RArE X # TR E . = & 3D Correlation Camera
Calibration Zhang Calibrations# H 0 T XHEAE .

25
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¢'1) P fH
A SINOROCK

Calibration data
Left data From

‘ Browse
‘ Browse

Browse |

Ta

Right data From

Ta

Distance between two points 12 (mm)

B Ff7=, Calibration datait it Left data Fromf0To% 53T F M=
EREBRRNOEBIIRER R I XAXHHNE - I XHRNEE—T
o B, IFtxtMNERUFHRNNNERNOXH, SEIE—HH, Right
data From#0TofT 7 89 @ G HEVIARE B F B9 XA X, 7ZEOthersit 4,
Image size® 89WidthAHeight/ 3 A BH TH XS ENEFRNENS,
Distance between two pointsE R ERFTHELEREZN FIEEE (FRE
REBBR) ., REGRBESHG, =& “OK ", Fsir&E, KirdA
ERREY, SFHERE, REBRME R, £ XHLATF LR XEHFR
AWBEFE T, AERNXHD, HLtxtRIHr txt>X 4 o 8 548 5 B 8 & A 18
OISR ¢

PO ERB N T RE, NENAEGEOIREE R, £ EIE X
ChessBoardThreeCoor.txt, HItxtFIHr txt7E G = H N Bt E A,

A 4.4.2.2 EWAE S FSIEHEX LS

XM USRI E N FIIE R ES T ANE R #ITEE A8
BREX 2T, HFUXEXHERRXREDTEOMNBELEE,

BEANAZTEHSCHEHXIMNAEBENSER, SFHEE3D
Correlation Match in Groups For 3D3# H 40 F 32 R A HE -

T

R

"’-E-
omE

3%
o
R

pIC (=50

I Setparam for image captured by left cameral

RTIEEEENESGSH, =& "He” BHRULHENEERSELE
XIEHELT -

3D Match in Groups [left cameralgg

Propagating algorithm
=] ¢ = Conver: gence [o.001
Image selection
DIC will be performed From
]E: \test2V10000,bmp Browse
To
|E: \test2YI0000. bmp Browse
Search area definition
Left [30 =l Right [30 =1
= i
up [30 = =i
Others
o |— =1
=l
i ficx]]
W Strain calculation =

WE & BT Image Selectiong ARIT A BT E AN AV F S B #RE
%, 7t£Search area definitiond R B RENSANHNERTE, BRXE
Hi%Z = 16 7 (Left), @& (Right), @ _E(Up), 1@ F(Down)l A4 77 65 % ;
7EOthersth, Subsetsizel® & 7 #HTHEXAMEFIERAE O K/ (2%
MAETE ) o Strain calculationZR B R SITENTE (FE: WRIEI
AENEANE S AEEFEBRIR ) . REFLENEGRSEE, s

K", B sh s R BLEINEGRSEIRE,, o R RTIEE

pIC B3]

L Set param for image captured by right camera!

27
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|
RRREBGHENEGSH, =& "HE" ERUGHENEGSERE
XIEHEL T -
Propaéatng algorithm
= Every = Convergence W
.Image selection !
DIC will be performed From
‘E:\bestZ\\erDDD.bmp Browse
I::\bestz\\erDDD.bmp Browse
Search area definition .
Left ISU— j Right ]30_ j
Up IB‘D— j Down '3‘0— :]J
-Others -
W Strain calculation Subsetsize {21 j
Cancel
wES R, SRNRBAEBENEGSEREFRESEE, A&
“OK” , HEHIIEIE.
Parameter SEttII"I
i -Calibration data
Left data |\H\.b<t Browse |
Right data ]\.Hr.b(t Browse
ucs |‘\ChEssBDard‘ﬂ‘|rEECuUr.b(t Browse
; Search area definiion{Right To Left) 1
teft [s0 j Riont 80 j
Up ISD— j Down ’—— j
Cancel
f0E Calibration datait Wi 4, Left dataflRight datamr 3T FF 89 5 5 A
FRE DB AE M AHLARIHr XX o UCSHIRE DSBS AP EXLIRR
) ChessBoardThreeCoor.txtXX # ; Search area definition(Right To
Left)2 BN E —RBESEANE - RBELENNERRcEH, REFGSH
J& = HOK/E 3# 52 R XIS 1E
28

T

R

24
OIJIE

3%
o
s

BRI REIRGPIRAR FEFCEEEIEE LD

DIC |
[

L Use cursor to define points,no more than 10 pairs.

SREHREE, BRIFESEFEAF FBEYRMAESFENETEN S, ©EH
FHEETENSG, HBRHE (ESC) FHHE (R BT IZ ‘End’ 8K
FUE), #HNAEZERSANITERE, SHELER, ITELE R, it
EERNUTENERNSEFRAMAEERT, BB EEXH
3DDispalcement.txt, & £ — %] %F x5 & . Number: FF S,
LeftXPos: Z #8 #lXF B 18 & 4 5 , LeftYPos: Z B YF B B & % 45
RightXPosFl RightYPos: L 5 60 B AL M D 75 0 89 1% & 4 Fx, WorldX,
WorldYAWorldZ: N R 7E B E X LR T HX. YRZ= 75 @ o 2L 4R 1{E,
DisX. DisYFI DisZ: XN = BEXLERRE THX YRZ=PFa@BE, 0
N3 XX #EStrain. txt,

A 4423 ZHEBEHFIIEIGSH

XM T UL BN EENFIE R ELEFTANERETERE
HHYEGEBEXIT, FUXEANESROEIREMITENNEIHEERL,

KLBREA4220 5B XN, sXRITAFTEHTHEXDITH LB
S %K, = 3HFEE3D Correlation 3D Sequential Image Analysis# H 40
TIRRXIEAE

pIc (=)

L\ Set param for image captured by left cameral
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RREEBLENEGRSH, 24 "HE GEHRUELENBEGESHRE

N
S(TJ- 15 1{ E ZZD ~
2D Seguential Image Analysis [left ca
Propagating algorithm
" Everyone * Not everyons Converg 0.001
Image selection
DIC will be performed From
|E: \test2YI0000. brmp Browse
To
|E:\hestzu|nn 10.bmp Browse
Boundary image
|E:\hestzu:hh.bmp Browse
Search area definitio
Left [20 -1 Right j
L [z0 = =
Others
1 Calculation step [10 j
Subset s j
oK Cancel

wEF R, 5442290 FE 8 & % 7 Boundary imagefl

Calculation step® ™M, XHE

EIMAAERARITHFELEXT HHR

KENLAEGNERELREPIHTENL K, HMBEMEHBAL
4.422%, REFEEINEGSHE, ~& "OK" , REEzx1H®E%R
BLHENEGRSEHRE, FHHRRMNIEIE

DIC

i Set param for image captured by right cameral

(eS|

[ == |

RAEELHENINBGRSEH, 5 "HT GHRULGHEINBGESHRE

XIEHELT -

ection
DIC will be performed From

[E+\test2vyroo00.bmp

To
[Es\test2vyroo10.6mp

Boundary image

[Ertestzibbb. bmp

Search area definition
Left [20
up |20

EELE

Others

e

Calculation step [10 —4
Subset size [21 e
—

T

R

"’-E-
omE

3%
o
R

ME SR, SRORBAEBNBRSNEE, REGHESH
5, SE "OK' , HHEHE,

Parameter settin:

Calibration data
Left data ‘ HI txt Browse
Right data J\H"-b(t Browse
ucs ‘ ‘\ChessBoardThreeCoor, txt Browse
Search area definition{Right To Left)
=) ]
Left j Right |80 j
= Down |80 =
(o] _omes

0@ Calibration dataiz it , Left dataflRight datad$TFF 8949 31 A
REFBP A HIAFIHr txt X, UCSHREST BP AP EXLIRER
# ChessBoardThreeCoor.txt3C ¥ ; Search area definition(Right To
Left) RGHENE—BESEBNE —BELENNERCE, REFSH
Es& "OK” , AFisitE., RENHELR RSOITEHE, S#HE
K, MTEER, WEERUTEHHNE NS ERAMEERTY
DisX# &t , ¥ X4%L A3DDis# txt X, #RFKEFFSHBEEE
NN WNE X, HPE-—NMEERREER S SITEN R, 15025
DART: It ENERERLIR, £330 AR ANNAEBEX LI
THEIME, RE=IRAINN R EBEXLIRETHNBE,

4.5 MES T AHIE

KBANMERN U FEGEXDTERENNEH D HEIRH TN
TR, BEABIEXHE, EHTEHEREAEURGEBNE T, B

HEITNEDH KRB, FEBBIEREIEERBEZ,

A 451 —HDICETEH»HitE
KEIEANMFIE2D CorrelationEE T, B4 TI4E,

BB E IR PRAR PEFESEE S DERTEN
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¢'1) P fH
A SINOROCK

A 4511 RI[ABFHIT T E K EHEIRERER)

X A LI AN B F R GAE X AT B AL # 588 S0, EEANEUE
Batig B rKERFEOKEEFOONE S, FHETIBIIZMHE X HF
TTENTE,

TA—WBRTEREZANNBEXHELENE F, = &2D
Correlation —* Read Displacement DIC File, H I 3C # 37 7 3C 4 %1 3E
o HEEM2DMEEF A KIDis# datX G, FESRINERKEFEH
NESIHERER, HBREXRTLHBE N KR/, o &I Show
DisplacementVJ# /K EF B HE AR E I HE, FEBEHRIRFET
NE, BITRSERBLRANNEES, HE TS EHFile—=Save asx
ETAEHRRELSFERNAKERF, ENETMRERESHE, =
2D Correlation—= Single Strain Calculation3# H X 1% &
e

Subset size 41

Calculate method Orientation

Firstorder (@ Second order [V]Horizontal  [¥] vertical

Smooth type
Mo smooth Average @ Median Filter size 15

Strain type

@) Elastic | Green ") Logarithm (7 Engineering

oK ‘ | Cancel

WE SR, APEBidSubset sizelfEH TN EITEMNT O, BIL
Calculate method#g Eit E A X (—F#l& 3 ZHi#lE), Orientationift £
EEXNKEFOFAZEE FEPHTHIE, Smooth type 2 % £ iR K 09K FY
HFNo smoothE TNEFE LK, AverageR ik HEE R K, MedianEiE#H
b {E &K, Filter size@ K & O K/, Strain type N T #y £ 8,
Elastic2 MM N, Green@ MR E, Log XN ZE, Engineering2
IRENEZE, mifi "OK" BABUHENS, HEEREEFESHUE
t, EHTUBIIShow StrainIRER RO TENH A, FETUS

REBEE  SREEeEemEmeTRE (EEC RIS ST

TFile = SaveasHE LA FIRREFLEME~NKERF, B Y
BT & F2D Correlation — Save Smooth Datask 1R 17 4 BT 55 8 N TEUE,
Hop Uy FHBAT .

o s s Au
gﬁ'[’i'—}ﬂgg .= v
Lo
v = 8y

av oy

Fow = 8 ay

EolyYxy 300, yFEHNNERE NN, HpuRxd B ORH D
vieyF NS E,
NENT. ATAELRRENOEHTREIESRE, —RANBENTX
RRBUHTENRE,
WESONBNEAFENRENKEN], £ —1PENIIFEKEX @
K7dl, MHENTIZEA dl
ds=T
MIRFEMNIBEEELRALTKEN, WRTEIRPFEHAE, O
P A mXde 7 4, K E }Zﬂ{
&= dl lnl—l
D lo

lo
eRMT METHOLHFER, FANMTEFALTE,
TENT, ErREHTFIRETEN =T =0,
AT, EENFNEPERELMER, ZERLHERD, &

gﬁé%'ﬁgﬂj E?Eﬁf%fqu]?i%ﬁéﬁqzﬁﬁ%']ﬂi dS’z =C;ddx;(dx,

i

F0
dSZ = CdeXKdXL
Hop dXy dXy
Gt = dxk d‘C{
EFD _ dxk dx;‘,
KL ™ ax, dx,

DRFR AR N BIRKEFAE MY TR EH LRI AE-EHKE,
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s) PSR
R SINOROCK

A 4.5.1.2 RI[ABFH BT E K EHFIER)

XN e U SEI X 0 F BR A X B M NBEIRH TR T KR,
= 2D Correlation —= Sequence Stram Calculatlongiﬂﬁlﬁfﬂ:

Sequence Strain Ca

Displacement data Smooth type
From | Browse " No smooth
" Average
5 | m * Median
Filter size |15
Subsetsize |41 j ¥ 3sigma
Qutput Strain type
¥ Exx image W strain [v Elastic
¥ Eyy image W Average strain data [ Green
¥ Exy image [~ Logarithm
[” Engineering
wE G Frix, Displacement data2 i3k S0 F G X, Smooth

typeRIEF IR HEE, HPNo smooth@ NEFIEE , AverageiE#
SEH R, Median@ it F P EIRE, Filter size@BE & O KX/, Subset
sizels EHITNTITENEF O, 3Sigmaizt, R TEKE3 Sigmak
B EHE, BN LIitE, Output2 EBREMHNN TS EXE, Strain
typeREEMHUNONEXE (AER451.1), BREFMESHE, &
OK”, EHIBEEAFFEITE, #EFERUTES R, DENEIEX
HEITAONLBE XHREEB X TX N K N T Elastic,Green,
Logarithm,EngineeringX # & b 8 & ¥ ¥ ¥ T ¥ B X #
averagestrain.txt: EE—JABRFS, EE=F 239X, YiHEFEDH
NEFEHAFINT,; NRFIIER BN T Fstritxt. HE1F27) R R
FritE SRR LR, $3F043 A NHEE, $E5M65AHEBEHNEE,
®E=FI03IAX, YABNZFEINEE,

A452 =HDICHEELHITE

KIS F I EID Correlation¥ 2T, 88 TIIEE,

T

R

"’-E-
omE

3%
o
R

A4521 RBABHBIE T EETIHAEER)

ZYRBIESA51.1K M, BEITHA—BRTEBEEZANEIRX
LB B E K, &= $3D Correlation — Read 3D Displacement DIC
File, HILXHFTH XA XEHE, 1L E M3DHE X & AL HI3DDis#. dat> #
B, FESRINERKEFANMBEIHRER, HEBRERTLNBHK
o BT RLE@IIShow Displacementl /KA B E o B 2w E, 7
REMBEFRIEEMNE, BERSERGLHANMBEESR, FETUSE
File = Save assiZE LA X RESE ~NKER o, LR TTURE
NETESHE, = 33D Correlation —* 3D Single Strain Calculationg# ) %t
15 1E

Calculate method Orientation
") First order @ Second order [¥Horizontal  [] vertical

@) Elastic ~ Green *) Logarithm Engineering

| oK | [ cancel

WE SR, APiBidSubsetsizedgEH TR BITENT O, B
Calculate methodfs E it & A U (— Kl &3 K #1&), Orientationik £
EEXNKEFOAMEE FEFHTAIE, Smooth type 2 F iR K YK FY
HthNo smoothE Nk ik K, AverageR ik F 1R K, MedianZ ik £
o & & K , Filter sizeR B % & O K/, Strain type2 i K &,
Elastic# MR E, GreeneEMEE, Loge W E N E, Engineering
ITRNE, mifi "OK" BABIUTERNE, HEEREEFRESHUE
i, EFTUEBIEShow Strain )M EE AN EAHAE, FETUS
HiFile +Save asHE LA FIkRELSHE ~NAKER R, LW BT
1® 13 & #52D Correlation Save Smooth Datak R E S E T MKW N T
AR, NN EXHIE: B1F0250 N i E R R T LR, 37045154
NN &I, bM6TAMSENAE, 7,855 5 51 AX, Y56 N &M
PN EE, 10801171530 4X, YABNENRSE, RE—3ATHEIE.

BB E IR PRAR PEFESEE S DERTEN
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¢'1) P fH
A SINOROCK

A 4.5.2.2 R85 BEVHE R 33 (5 E R)
ZYREBRIES8.1.28 M, XIS ULUAN =ZH I F B KB XL
EHNNBZHREHTN T KB, & % = H3D Correlation —+ 3D
Sequential Strain Calculationdé H X iE 1E

Sequence Strain Calculatior

-
From | e Mo smooth
e

To :
| el @
r s
bset size |41 i ¥ 3sigma

Output Strain type
¥ Exx image W Strain W Elastic

¥ Eyy image W Average strain data ™ Green

¥ Exy image I~ Logarithm

tE d Frx, Displacement data2 i3k 80 FFI 1% X, Smooth
type R IE BRI IH KA, HhNo smoothE N &K, AverageR k&
PR, Median@ ik F P EIRE, Filter size K E O K/, Subset
sizefg EHTNTITEMNE O, 3 Sigmaitd, PR ITEFE3 Sigmak
MR, TUEHITE, OutputEEBREHH NN THE LR, Strain
typeR BB NN TEXA (AAEN451.1) . BRETRESHGE, =&
"OK" , HHHERFITBUE, HEFBRTES R, LENOBIEX
HEITANNULBE XHRAEEBE X TX N W8 N T Elastic,Green,
Logarithm,EngineeringX # %X & 8 & ¥ I N T & # X #
averagestrain.txt: EE—JF AR FS, EE=375315X, YABFEH
NEFEHEYN T, $£5M6FAXNYFEANTHESE, 25—3 AL
TR, MNFIEF NN T X str# txt. FIF025 APt E R B R L
tr, 3F04%1 AN N, 65 AHEFNNTE, 7,85097] 5 53 KX,
YHRENTAENEE, 10801150723 AX, YARNENRESEH, &5
—F AT BEAE

T

R

"’-E-
omE

3%
o
R

4.6 HFEBRHBXE LB

REDNNEEN B FEGEXDTERFTINE N TG HEIE
HITHE, ER—RINVBZRENTHNHIECRA, AEEWHVE
NG N TGO EIEHF FH AR 1,

A B 4> Th 88 £ L F 3 # 2D Correlation = Make Movie#l 3D
CorrelationMake = Movie For 3D, /3@ E X Z @R = F 438, A1)
HRIESB—F, T @MMake Movie For 3DA 1 .

B % A 53D Correlation == Make Movie For 3D, 2 H X5 HE

Type selection @

Please choose the type of cartoon
Type selection

@) Strain Displacement

[ OK ]| Cancel I

#EType selectionth it F BB EIELXE, StrainR it BN T4
2, Displacement2iERMNZHMIE,
1) ZFiEBFEStrain, SE “OK” 53 H XIEHE

Make Movie @
Strain data
From Bowser
To Bowser
Strain type
|/ ExXx Ewx EYY Ewy EXY

WE B frox, Strain datah FFI N EXH, From # To 2312 % —
MHEMRE— DX, Strain Type ERNEHEHNEKE, TTNEE, BB
BSHE, S& "OK” , HHBESL, FtE, #ELEX, TEE
R, REENERAVNENNTEENERT,

2) ZiEBEDisplacement, & “OK” 3 H MIEE
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R EERE R

Make Moive @
Digplacement data
From Bowser
To Bowser
Displacement type
(| displacement [v displacement ~| 2 displacement
G

tE 7=, Displacement data A F 3% X, From 1 To 4 5!
BB — P XMHF&EE—1 X%, Displacementtype 2% Fm, JUE
o, REFSHE, s "OK" , #EHELK, FBITE, #ELKEX,
TWEER, A EENEREDENNBEIENE R T,

REBEE  SREEeEemEmeTRE (EEC RIS ST

BHE WS RHEER

ABNBTWEAERFHIANEE, ZEMIIHT RGE2HAN—
LER, EFREBERETRRENTAB L, WIEREELRTRBEHE
Hkrm%E, BRESHBEMEKR,

(1) RHETEZRESTF

TRERE: BRGNS ELETER
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