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Project of Experimential Software for Counting Interference Fringes
LUO Zzhi-Zao, ZHUO Ying-Wu, ZHENG Zhong-Kai .
(Department of Physics & Electronic Information Engineering, Minjiang University, Fuzhou 350108, China)

Abstract: The experimental software for connting interference fringes could accomplish the auto-sampling and counting
moving fringes, The software accomplishes sampling interference video through PCI high-speed capacity of data
sampling and trahsrﬁitting, and exerts the digital image algorithms to identify and locate the fringes. The software
combines with many algorithms in various stages, achieves better effect. It could overcome many disadvantages which
survive in manual watching and measuring interference fringes in optical experiments, and could trace moving fringes in
real time and auto-count the fringes,could facilitate students to accomplish experiments that measure some
physicalquantities by the laser interference fringes.

Key words: digital image; interference fringe; counting

1

1 55
T 4 SC AR ORI TR S 25 T 1 S e 5
SPAT S T 4 S0P T I LA L P S

HEDEA TSk, T2 che NI E A T

A0 IR SR 5 R S B

VSTl 15 R S A ER T SO 27 T 5 2
B, T AIRE S T A SO0 R, O R
TR BRI R LR 5 RS 55 W
o, JF FL AT S W5 S A P JE T CCD
By TR GG, T2 B T S AR T S
AR S G2 S b . R T AR
A B AP o TS 4 5T S0 AT A
B, HSEPad TR AEEEIAT, AT SE 5E

@© A IR]:2011-05-26; A0 148 e i [7]:2011-09-20

AR S5, BRI FPGA SEBLRT T3 4 {51 S0
W, EpR et F, B EWEERAE R, X
SEAVAWSR I, MR AR AR AR, IRk
SR (R T
ARICRIIET PCI B CCD IR RIERSE, 5%
TSR TO BRI BRI PRI, 7
R FLAETh A SEINALTRFEIR, BT Ao S
B AR SOBOR RIS BRER PR AC 4680 SREE T B8
W, LB SIS R o T R A
(RICH, AT BT

2 REGEAN
KRG T 480 SO MR RS R 4

Research and Development W3¢ 1% 77

© PEREEBRLEHTT

http:#/www.c-s-a.org.cn



i EONL R g

http://www.c-s-a.org.cn

2012 4F #2134 5 2 Y

CREPEE ) Ak, A aifk i PCL WAICR 4R
SDK2000 il CCD #f& k4l ik I 4&aras)
TR AR R IR BN FE P AR KB PR
M FEEHE1 PCI SRAERIMIKZ)FE)/ 7 SDK2000 A H:
AP| ¥45 DSStream.lib, DSStream.h; F#44 A5
HO A G DTS2 N A B PEAGOR VT B S G &5 R IR R AL AR
ST R B, SOt an BRI B
TAHEGE RSO T ThRE s SRS S B E T
e ARG WE 1 iR,

| PCr R E |
| sDK2000 IRFNFEF |
\ T4 LA B RS
\ \ \ \ \ \
23] @
= = & x v g
2 = 20 e = X
ST ] T & S k23
o & Ty | = &
K1 TG TSR &

VFW(Video for Windows)™ /& Microsoft #fi: H} ) 5%
FRCF IR AL TF R AL, VRW [-IR% 0 S AVIE SO b
. AVI(Audio Video Interleave) SCU:H 1135 . LA %L
PEiACAETE I 58 AVI SO, VW S 4t —fs g5 i
IREATCRAE . F4i s MR [RDOR g 45 (0 3 FH R
Fz FN(API) o AR R eI e SBT3 T VEW (1,
RHEVLFALT Viwh, VIw32.lib SC1F.

3 TWH&RaE G
3.1 EfgALEEIE

FIBRAC B VD BRI E 2 Brase W SGIRHUER (1)
Pt BITMAPINFOHEADER, 1- % & [€1 % 111 %5 biWidth
R biHeight, J2ARAM% % 5 1940 biBitCount %
KGR, 123 (1) g R (0 G B i e i TR 418
KBIUEKEE G, 5 LL biwidthxbiHeightx3 %774,
HR. G. BOmIfKERMHEAHE.

gray =0.299* R + 0.587*G +0.114*B (1)

X (D, R, G, B HlRREHRIML 2§,
WK gray , RKon UGG 1K B S I K
&K .

&

78 Wi7tJT &% Research and Development

P15 T 7 Pl B A Ty 1 02 8 P 1 AR P 3
ST 0~255 UK FESL, iH KR IEHE IR 1L REg O st
TR BB . Hr B A B R

XTI LI BAT — KR BE K LR

p,(r)=n/n k=012,...L-1 2

X (2) N TR BRI T (015 S, N
SR BRI 2 IR, p, ()RR IR 1!
BB . BRI o

Sy :T(rk):gz pr.(rj :Z

K k
j=0 j=0

n ‘,
' 3)

n

p—

I SRR IR G IRFE S, S, R IRFEY 1, BTk
T EE 00 1 P

PGP T 3x3 MO ™. A %
PR e 7 A P, 3 PR R 5O
T P15 75 V- A B AT e 75 0 P 42— A,
(IR, BRI AR, A R A Ak
FOBURE FI b o SRS SN, R P 4T3 i A
AT R RSB S, AURR
TS, (PRI ATI B, A RGP
ST I S

Pl ALY, BASEA B (D0 PR R P 0K P A
BRI AL, L 0 FREII% AL 255 Forsk
£, FARAFEL {5 SR e B R A I TR U2 e, L0 T
o S B PRIOR, AT SO RsE 2, L
S BLTRILG . IIE, SR I AR AT SH
W KOUN RIS . ARG P Th B, 75
IR, SN R MR A 2 .

S BUH M A SR HAT FURR KT — MR R
o W ER MR mhLiE®, A RGOSR T
SERBIRIG 0 1, A AL S SURARAT IR 3 1

TEAIRFR IS AR S-S B 3.2 F1 3.3 T4,
3.2 MEEEARIEE

R R ERL®,  WE T F bR
ST b 5 307 o MESBIRR T S 37 (X I K I
SRR ICSEED, R BRBREE RIS, £ Y
U ST R R SIS, R RGOR A
TR 57k

© hEAEFEER ST

http:#/www.c-s-a.org.cn



2012 4E 521 55 2 M

http://www.c-s-a.org.cn

iSO R g N H

AGEBHOE: 0 BT, % 84
o 4SRN, I Bs S M EbRC AT B s e B
I, S KRN IR S AEAE, RIS Pl I b
IR TR HARI 7 E 5, R SO T b 5 Pk
bR T o MRREFEI AR T TR IR R A
AT AR T B (N L R b 5, 3K RE
SRR bR RS T RE B AR S, AR H Aw
SRS e — AR 5o B BISEO ARSI, W4
EHPAS P LR e € I s I NS A D PA I BCS LR A=
J— 2

| EmEREE |

ERIRREAL . Y]

| EmoEEssE |

ra |

 me—m |

| BgeEE s |

 mmEtn |

iR e SR 3 |

K2 Al stdk B e

B3 T AGUREE,
&

L) 4 AR SEEAT 5 A A B

1) RHERSE, WERE R,

2) MZERIAT B E R R TR g
B

8) 47T AR S A e A B U
B BRI, BRI T, TR
TRV AR -

b) 2% 248 5 10 L A B A AR A AT A 1
b s DU A0 40 b 2 b0 8 A A

C) 5T L 4 1 A BRI 2 A8 BRI A 1 b A,
ELEATIIRR AR, PRI b bR 243 A

d) 2R L RR S bAR 22 A 2 B,
ELEATIIRR S AR, WS ATObR bR IC 23T A A
T 7 3 20 b 5 L, ML P A T AR
BB 10 26 R 5 2 A o

BB, IR bR A, WA
2 I I HE T S b 2 PR B 0 TR — )
BB R M SPGB g, /A I
T, B E IR SRR S IO+ TR, LR
H bR R S 2 IR b SRR IO 12 2
B I B A bR 5
3.3 WA & SAEENE 3%

WO A6 SR BV, R R 4 SOPE B R 1
B, IFH R — 4 SRR, S4B
FOBEBS, 9 B4 SRS BB B . R bk AL
B, IR SRR R AT R R . T
W2 SO BN FLARE G R T2 R0 . DR AR T Aok
SERURE R 4650, IEBITHEE AL . W 3 BT,
AR WIS, SRR MR L. 2R
FOBA LS A, 4 S0 2 MR (RS BN EE B RN T 172
ek Lo #54SfEM i IR BDEE B R T 172 B L,
MBS, 2 LA

BT SR A, SIS,
e 2304 L JE AT 4D g T I Ak B 0 S A [
i, R, R SRR K, 2
BB 5, B SR 4 S BT 4 B0, 3
ST 7 1k L A, A S
BB e 50 45 BTN 0 6 S50 T S o 1 22 0
Segr, WK RLUERS: #50 SEE AT — W 4 0 4
80, WA 48

KU R 4 Pk, R
Wi 3.0 WAL AR, K AL
AT ARG S BRI, AkSE SR T
L AR LR R A £
SUUHOARRR 4RI 5P 1 AR R 1] B I /NI 4%
S0, IR S ALtk 2
RSO S, B AT U 2L 4
LR S 2. AP R, R R b i
SO DR, R T4 S0 AR B b
B TF AT A S0 bR 5, PB4

Research and Development #5777 & 79

© hEAEFEER ST

http:#/www.c-s-a.org.cn



E R g N H http://www.c-s-a.org.cn 2012 4F #2134 5 2 Y

AL RES T RSN B AR KA, IF M TEERh O E, HERSEE), FRRESHE
HTHER T SR S0 be S . BT RGO BINEE R IRFG ARSI, AT, AN IE.
T BGRAEBR, B, 25 EHBCRAEIAR O 60 il TSCIRIB R, W SOCHM TR N, ARG
IRVIS S WAV TR0 AR LU RS SR 2 <30 /80, AN AN EFAUMALHL % O, ORUEPTAC BRI B2 45 &

2 LT B R BRI
{ AR RG AL v /R T35 S0 R AT IR, JEYR
TR MK A=6328 492K, £ 1 MBI EEDT
SRR, N, =2(d, —d, )/ Air5EH8. d d . 28583
&ggﬁ*’* 100 4805, ﬁ%ﬁﬁiﬁ%iﬂﬂ%ﬁg SENG AR SR 1
v i éj\j”JlJXﬂ‘iziJJ%éS‘(i&ﬁ}\Ijmﬂiﬁ%éﬁEiﬂiwﬂi
EERE LM %%i@fﬂﬁi%%ﬁﬁw%%?@mﬁ, Hot o= 2=
F LS T SOCUR PO R 3 AN AR AT . SEES
N - L N — N Py
mg%%ﬁﬁ AR, AN RGM5 LR sl I3 0 AT 5E 1,
1] > M2, /‘ = N
ﬁmd\mﬁ&g. EE}\IL‘I‘@EJ I’?E§<2%o
WRE LR Lsa . iees
LA RE i —
P & R e
.
I i s
Y Emﬁﬂ‘t’“g&:’i ;2 & f
aﬁﬁﬂ-’ Frre s
HpigeweEs |
4 Ut Bunie Booe o=

sawn
e

4 KM
A RGUSATRCR I 5 iR, TEUIX B g
UEERIIGER, HRR S RRL R T ALIbR S, bR .

L1 5w HEECS T R s

SEG B 1 2 3 4 5 6
Y, = di 34.45323 34:48558 3451714 34.54979 34.58206 34.6147
— N, 20 0 102 202 305 407 510
F Lt % 0 100 200 300 400 500
AZTH 4L 0 101 199 302 402 504
AZ Rz 0% 1.00% 0.50% 0.67% 0.50% 0.80%
SEG B 7 8 9 10 11
Y = di 34.64659 34.67853 34.71085 34.74252 34.77486
I N; 611 712 814 914 1017
T Lt 600 700 800 900 1000
EEI 607 704 801 899 998
AZHuR %= 1.17% 0.57% 0.13% 0.11% 0.2%

CFH#:28 29 TO)

80 WFFTJT & Research and Development

© DEFFERRIHAD  hup/www.e-s-aorg.en



2012 4E 521 55 2 W

http://www.c-s-a.org.cn

i EONL R g

AT

JhiE A BfEE
FEWRTTHY

BER

i

et

5 K s TR K
b

¥

5 ghit N,

23 TG AL A K AT 0 3R 35 R il e 8 02 1
BN —, ASCR I IF BT 72T HLA 8 AL
G RATUT L ARZSTIHERE, Bkt T — DN HA RIFL
BAEPE L ST B B IR R e, SEL T 2 4L
G BN KAT o

S 30k

1B R ARk ST HLA (/b AR A AT 204 X1
AL 3,2010,27(5):66-70.

2 HFEMBERIET HLA W RESTI R RL. RGN R
24%,2007,19(24):5710-5714.

3 BV, AE, O, A HIEJE T Multigen (0 ABLAESS &
T IR S VAL TH4,2010,36(1):248-250.

4 ThERE M L SR B SE T HLARTIL I AN X R
GUMEZRBEVT N A1 S 1R, 2009,10(5) 126 7-270.

5 VLI AR IE T HLA (0505 T PR R 46 7 A
LR G L4, 2000,12(5):4817483.

6 IR, TP G AL BA AT R RBLIER. kAT a4, 2008,
21(2):5-7.

7 ARER I, AR W o A 22 L2 G BARAT 05 SCR GEAIT TR R
Th RS L5 T $K,2008,30(4):677-681.

8 HFMBHHIET HLA MMIRESVIRRAR. R R
24,2007,19(24):5710-5714.

9 High Level Architecture Run-Time Infrastructure Program-
mer's Guide RTI 1.3,Version 6.Defense Modeling and Simu-
lation Office,12 March 1999.

10 Multigen—Paradigm Inc.Vega Prime Programmer’s Guide

Version2.0.2000.

(-2 80 1)
5 £tk

T 4 SOV BT IR AT T 58 1Ak S Bl T B
e, IFRESISIERE BN RGN B, AH T 52 R
FNTHB AL . SR HOR R W% R A58 4l B Tt
T LU I B R A R4 B

SEXH

1 AR 4. TR RS B O T4 B0 O B R HUI 5 R .
EEJ‘C5?’E%’J,2010,12_“(17):53—556.

2 R IR T 4820 R U100 5 K E A AT U o 1 R T
YA, 2008,2(32):105-108.

3 W4AMR.CCD &R+ S AL R 9T S E L I
%,2003,6(22):55-57.

4 X FE & AE LT A S B AL B R TR A AR R
199,1(21):77-80.

5 AT AL IS 22 #41,199,1(1):45-49.

6 2T FPGA [ HE 3 4T3 4 e R 8] () K& vt £ ot £ 2
11%,2010,31(6):530-532.

7 Microsoft Corporation. Msdn Libraryhttp://msdn.microsoft.
com,2002-06.

%
T

8 Gonzalez RC, Woods RE:Digital Image Processing.2nd ed.dt
50 LT Lk i R, 2006,

9 Grana C, Borghesani D,*Cucchiara R. Connected Component
gabeling Techniques on Modern Architectures. Image
Analysis and Processing,2009,5716:816-824.

10 AbuBakerl A, Qahwajil R, Ipsonl S, Saleh M. One Scan
Connected Component Labeling Technique. 2007 IEEE
International Conference on Signal Processing and
Communications (ICSPC 2007), 2007:1283-1286.

11 Chang F, Chen CJ. A component-labeling algorithm using
contour tracing technique 7th International Conference on
Document Analysis and Recognition, 2003:741—-745.

12 Suzuki K, Horiba I, Sugie N. Linear-time connected-
component labeling based on sequential local operations.
Computer Vision and Image Understanding, 2003,(89)1:
1-23.

13 Kesheng Wu, Ekow Otoo, Kenji. Suzuki. Optimizing two—
pass connected—component labeling algorithms.Pattern An—
al Applic(2009)12:117-135.

System Construction ZZ 4% 29

© hEAEFEER ST

http:#/www.c-s-a.org.cn



