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RESEARCH OF WEAVE STRUCTURE ANALYSIS
METHOD BASED ON DIGITAL IMAGE TECHNIQUE

Abstract

As the textile industry competition intensifies internationally, we must
improve the quality and upgrade the levels of textiles so as to win in these
fierce competitions. Textile fabric is an inherent quality of textile goods. And
the analysis of textile fabrics and imitation of the sample design is an
important measure for improving the quality of fabrics. At present in the
textile industry, the fabric analysis and identification mainly depends on
manual operation with experiences or the professional tools. This manual way
of fabric structure analysis and parameter extraction by experts, although
authoritative, but needs high operating requirements and is not easy to master
either, let alone the tedious and monotonous working period. Therefore, it is
urgent to develop new better technical lines and algorithms for analyzing and
recognizing parameters automatically to replace the work nowadays.

The development and application of digital image processing and
artificial intelligence in many areas has greatly alleviated the workload and
improved the efficiency of work to shorten the production cycle and enhanced
the work and the quality of the product as a result. So fabric analysis also
needs to use computer technology to help people to complete the work.
Therefore, it is necessary to find much more advanced ways to recognize the
yamn parameters and analyze the organizational structure of the fabric
automatically instead of manually.

This paper, on basis of study on digital image processing technology of
automatically extracting and analyzing fabrics parameter, finds out its own
working flow and technical lines to accomplish this job automatically and
effectively.

The first step is the acquisition of high-quality transmission of fabric
picture with a CCD camera and transmission source of continuous variable
zoom stereomicroscope. For the characteristics of the organization points in
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this transmission image is easy to separate. In the image preprocessing stage
we choose the index histogram transform method to extend high gray value,
and use Gaussian filter to remove fabric surface noise, such as hairiness, so as
to facilitate the follow-up work.

This paper presents a new method to identify the characteristics of textile
interlacing point, that is the artificial identification method, which is
nowadays considered as a better way to analyze the characteristics textile
interlacing point with more reliability. Firstly, as to the whole points
containing information of its neighbors’, the characteristics is identified by
comparing the characteristics between the point and those around it. Secondly,
for the incomplete points, the already known pattern is applied to infer the
characteristics of this kind of points. And finally, the latitude and longitude
density of the fabric is indirectly calculated by taking the advantage of the
relationship between the fabric image magnification size and pixel width.

According to the different image segmentation methods, two different
specific schemes are proposed in this paper. The first one is for the simple
elementary weave. And the segmentation method that is to analyze the
brightness projection on the basis of the fabric reflection image is applied.
Then a series of analysis steps are designed based upon the after segmentation
nature of the points. Also the experimental verifications have shown good
identification results. The second is about the relatively complex fabric
images and a form of watershed segmentation method is introduced. In the
earlier segmentation stage of this part, the morphologically gradient
reconstruction method is adopted to cut the local extreme value so that each
point with only one extremum, which can also avoid the over-segmentation
phenomenon in the latter period of segmentation. Then the following step is
to segment the structure points by means of watershed image segmentation
method. And the segmented point regions are correct and remain the original
shape the size. In the end, the identification and the fabric density calculation
methods mentioned above are used for further analysis. Due to the adoption
of the relatively common segmentation method, this scheme can gain better
identification outcomes for various fabrics.
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The algorithms and technique lines provided above have certain
theoretical value and worthiness for reference, especially the pattern draft
recognition method has some innovation in this field. Even for more
complicated derivative weave fabric, it also has a good recognition result. The
color and weave effect recognition method is also useful and practical. In a
word, the method discussed in this article is valuable for popularizing in our
practical working field.

Wang Changjun (Mechanical Design & Theory)
Supervised by Ye Guoming
KEY WORDS: Weave pattern, Brightness projection, Mathematics

Morphology, Watershed segmentation, Warp and weft densities
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A4 RBBAFB 4-3 £ 77 B e B B 44 38 E A7 A
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% | EZ L Aot RHBRHLLSEH

DOBCEILL EWTYERSITY

H 7 BB RR £ R E E B BRI B 3t ELFE, (B2 ) AR R R
Sk, BN ERRGESRIYELHEAE, tE 43 TUFHBELEN
B “HR” THMARAL. ZHRR—ABENER, XERA KT LIEY
Wb, UABIRES R AR EE AL . T 0 S AT LUK A e 37 1 B B s AR
TR . — R I B 0 5 R A B O T AR L B A B AL T A AR

77 B A N R AR 2K BE M A AR 4 R SE — A T EE G AR BE S A L 1
P(r) K EMRERERY, P (2) A 20805 E 5 E R,

BB P(r), P.(z) HE 7 B E BN

s=T(r)=£R(w)dw 0<r<l (4-9)

v=G(z)=[P(0)do 0<z<1 (4-10)
% LRTRSE IR s B v RE RO ARGY 5B, BT A e
GRS, LM E (r) B P (2) Bk e
FUF s BV A A AT R VRS S r = 2 (IR R, B
z=G"(v)=G"(s)=G"[T(r)] (4-11)
LB IR
1) ENEMEMARR, 5 s HRXR;
2) AHRSEE N P (z) BUSEALALE, Wz, © v, R E
3) HEEELH v s, AR, s
4) iR z=G"(s)=G"[T(r)]*M@z.
Wb b S FE 25 W L 8 4 B SCOROSAOA B 7 B AR 5 20 R 4 TR 52 31 o Bt 2%
Fo TR 54> BB A0 o B sD . SO AR HT R B i 0 E 4-6 FTm, Wb T 3

SRR, ZHRERETEME 4-7 fr. ZRERHEGWE 4-5 fin. %t
PR ELEESR, A2 M

s s ad
B 4528 5 BRARALRE
rHAMK

B 46 WA HIEK B ATAREHESE
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Fo¥ RyBEALESST

4.1.3 BgFER

LRGSR, fERFh, b FRERELMEN, RO/ MEREE )%
U B FART 5 A4 RS . WP R SIS 5, TR T BR R AT 42
W, AENEE R RIS B — R, FRESILER. AR Wiener
TR TR RS

Wiener Je—F 4 HERFRIERE B v, ERAI EIER R ET S0
B 77 AT AR R BV R AR TS MBI TS, Wiener 45 30 EEE
Ritk, ATCUBMERTIS %, METERK, WIEBN TR, W8,
MR % AR . BRI MM v REZE T RR R P ORI, R B PR 4 B B O
RRGY, BBk b v 38 RAT EAF MR

Wiener JE 3% a5 i JRFE 201 T«

SR — MR R AR AR R 2

#=ﬁ D, a(nl,n2) (#12)

nl,n2en

=— > a*(nl,n2)- (4-13)

nl.nlen

Her, 7 N*M 443k, SRS wiener m&%wmrmﬁ—f\m;ﬁ@
(a@ua)p) (4-14)

K, VABRERTTE, T ﬁ%ﬂ’l@@fbﬁﬁ, Ry =N, AlAeiit
AR ERX T, ERETEZERB/D, Wiener XtIXBMER L VIR
L BRIGEFS s 1K T5 22 A B X 8 h 0 ARG R R B AE, LI — AR A
AEREFH ABAER T4 58, Bt Wiener SEAERS/NMOTFRUREZ . EHRYE
SHEIRR AR, ALK KR S, MBS HMR A 4-8 FrRAS ML %
Wi, MRAERERBPNEBRE.

b(nl HZ) y+

B 4-8 B &R B A B HER
—RA PR =FRATE B B LR, B TEMRT, M. WL RERE BT
FIHTFEBE .
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Fo¥ RHARRLELSH

FEXRBEIBT AN AT, AMEEI BRHRFELIR S ENE, XSS
A BHRRATREEEIHRATR), BN TEEPREEN. REREERNX
B ATHRMMTHIR, FERCIIOBERIUNEE, EER A F A H iRk
—HHH.

421 BB ok

FrEEGAEW, Wk EE, RREBRSRETHEXWRROLERR,
XX BEAT S, Ko 5K AR B R R, TS ) X 450 ) P 1
ENMHERBER, BIFR—XRAEERTE, AN —3, RS F et
HWHBREZ. REARFERER—EEE, £ NMEARPERHGEZM, &
FEFTEARNEATNEMRNEERZ. EBBRER—FTEHBGERNBE
HERE. ZER, AMIMNEEIFRE T ARKBRBERNRE, WEHESHSANT
HERIERKTEEX: @58 RARENMERXI, 5 RMOSETEESERFBEN A
WREUT AN RHREZFREFEZ) R, Ry, Ry :

WUR =R (1=1.2,N);

@QXMFIEMiFJ, mBi%j, WHERNR =0,

Gyxti=12,-,N, # P(R)=TRUE,

@xti#j, HP(RUR,)=FALSE;

G)yxti=1,2,---,N, R REFEMXIER.

Hep: P(R)RMPTELESA RPTENBHIEA, ORETE. HEXTUE
W, BEERAH, é&x%zﬁ(&,&,---,&)mm(ﬂ&]mmﬁwmmﬁ

i=l

BEGBEEBKRR), #E(R.Ry Ry RERESN, ST RREHHLHHE,
BR—AX B G EN LG LA RS, TARNTFREEEFRANEE, 5
—AFREAMEERIEBG. 5o, EEIEESHOA#THEG 18 SR,
BG4 B HE—REETREEENHN LR — FEEr RN, 2T
BRSNS BRI, RSN, 3T 258 AU R 350 R AV % B
BAENALOR R, WHESE. REEKS, BESHBSETESLTER,
WUNBR B ATEIE. A%, EMBSE. BEEE, HENE, ATERSSR
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; B34 8 Fot SUBRFAREE

DOSCHUL EWTVERSIYY

MIBFSLRIE, P4 T AL B B,

RGN BIEHELHERE, TR EBREER, EAIERFLSHEE— K
I MRS — SRS R. ZRIFEHH T B4R NEL, HHE
FRSENM G BRES, —H TR EE T AT S0 UG R, HETL
B, SEOTEAHEENSEIERE EMAN S R, BLE, AT AR
W RGOSR, BUA—MER LGRS, KR RAOBZWTN R
BHE. BO—AEEEMNERR, SRR~ EANAB K, FRGNA
EX B ERTESHRAGEN . ik, EHSHAT, TWENMDLEENER
.

422 RELMBR RS EFF

SN FRAUSMEGHR R S HTROARI T HTEN S, EXNRYRTH
MEERBHETHARRDH, EHHAR SO BRI 2 EIKREX G AR
URSERBAOAEZEEERRNEZS, RENPTXREETRSBARAIHK
. FIUARRHDEXBNRBMTRAREREN—F.

B E R HRERGEE™, BIEE MR E X SRREAN Y. §
— YA RIET AN B O SN EE RN T % PYAREERGRIR LG R
R, ERGLE FHBECKT %, EXTEEASME RO AT THR, EXX—HE
BHFREHEAEHNBRT R AENAFTIETETHR—T.

MNTFLPAR RS EE, KB HUTFILE:

(1) ETERBERNHAR R E T ik

RALYERERGT R T RFH0E L, RGP RREZRLTLUR R
YR AR A S EUKSE . Kang Bt 4ot B & rp (0K MR B ) L IRRE (R 4k 4%,
8 R 2 LR ME R EDA AR ST R0 R, HREREEHRT XK K,
BEREIEFHTHRRKNEN, URSXEENEEOELW, REHERDE
M A . ELFENAMEGS, NELTKENEET W EAREEL, R%E
B LRI LA B . 7 XRE L 26 AR TR A B RARR D & BRI R
—BALLmEIRE, BRHRENBH,

@ ETRECNAR S FITE

TR RBIBENI T FA KRR RE RN, HEELHK
EEZER, EEGARTNERAHKREMRNERULNSEEATRATESR
B, #AYERIETEREHTRELA KA ARSRER AL EEER. LR
BEXETEFT ALY, BALRZREE, RERA - RERARYERRTK
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Yo ghERRLESESH

HLE R Tt

() E T/ RIS F 75

BN B RN RIS IER I ¥, RN RN E 5 MR 255
FEHXRARF N A EGRIT T AVE BT 2GRN BUEBRSERX -2
BRAOEREZD, BITKFEL BN SR B UE LA ST R #THIE
HAINALRE. EREHEMNREIMLZREREHENBEFHKFEEYE.

g EAE, BEMARE R RER KB RER m K58 5.

4.2.3 AXFKAMBRIFGE

AXHEERABHEYHRRIL BT BTRERZNAMAR S BT
MBET RS KGERY BRI ETIE.

HMZRARETERAYHNOREREIE T E. BANTFZRARFHR: £
—ANEEARBR P, BREYHGD L, RE-A2 (4) AR R, HMHASE (8)
AR R XA USEATEAN T E L, RED T MBS E LKSE. REaEgt
ST EHBEHITHE.

MF=ZRARUSERAY — AR EE—ANTBALBHR P EALL ER
H—MNAR R Ho BTUAT DUEEAT — N5 LT ORI X T EUIE. 3R A
BTRESHKEHENAR RS ETTR. EEBFET, BESKETEEERTH
PYIRRES B, ERASETREBRFNEANR. SUAR RN BB RRAE
SESEITRI—F, FIR TR BT R AR A

B %t FARKI S &0k, 2EENAMHRRUASANRANRR, UTRES
FIE ARG k. T RIS RBP4 FI 07 R T B R AT B

4.3 KE/NT

MFRYEGKT, BERAOTLETURERAFNER, RERNBR. FH
PERATEEERE, REEHTERR. BHEERBRE=MTLETE, RALTER
R, RANEETHTERRGIEAERER, ASBITT REFEM. RNty
RESYEBRIETE, HHWNEYE SERY T HHEGRS FIEE.
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A B34 2 BEY AFEERYIUARBER SN H ik

ELE ETRERESINANEAAS A

FEFRMUPNAR RS BT EIEHNZRAKGY. BA=RARAMK R
MERETF, BYREY EAF N GARRRLAL S I UE—NDLH
| ER#TITAE, REFLHINIEEOTREHEREITHE, REAKBHE—
AR R E

51 XX AMBR R8T

WA R Y2 Hr R AP RS BR#ITAE . RS S ERGEL S H]
FERE B2k, F R S RE i SR 3 R EAT 2 Bl o AR L BB AL b — i B AT R AL TR
X FRERGAE, —fiRWELCEREEERKTRS, SR T ABENEE.
REKERBATENS.

X F o177, EBTESFIET LR R R K BR BUC B i 7 b AT Ab 2, Al
AT, X5 dh 2K A — a8 S 5 VR Bt T LB AR I R

5.1.1 AMERITHE

LB TR E LF, BFREOLHARSEDRMEH M BKAE
B, TESEMFRLRRR . B, SRR S s BT (R
SRRNES. X TFZRARTEN AT, HRAFANNSBES,
SHHBA DL EATTAR. 1 52 7T LUK BB KA S H, SRS
YHATITHE,

SEGE—BRANEREEY [, ), HPTTFHSHTANTIREBL ()
RYEH2 MR (A,

L(y) =7i,-gf (%) (5-1)

KA N hERERNEERE. BTRAYREATERNFETEN, £HERE
P12 52 2R 75 O A o 7T LUE I X SRR AR AT 3 IRPE S BIRBLA 18 B0 8 A
2, FRBERMER, BAFEDRSENME. B8 S-1 ATLUED, BLBIAR
VEBLYTT MR HE, HERSIEEDE IR, TRMIL A BIERGRSS
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@;’ PEZL BE¥ ATEREYSNORIARESWHE

4 DOSCEIL TRTVERSIIT

OTRIBR, TR A £ PR {9t L 45 TP 5-2 s, P LA H I
WA EFR T FBRE ERALE.

83

0 100 200 300 400 500 600 Lp— s
Hs1 SHRERENAEBEAMUEEE 52 S ERfT o # B

51.2 W& FERIRBHH

¥a¥EmYLEE, R Ldkit—2a, Wa b/ 2mmnaRx. E
7, SR ALE R BERE R P A ER, K EDLIH T, ELLE K
—ERE EREERML, HERSENEENDLLGHATFF. WA 5-4 PP
HE —E AR . R, BOAKIE IR, o A i B B /AT 20 &1
Wk, SRR SR, XA BT AR A

LRI, BROEH S BT BB LRDEEH L, BREDLOME
P55 S0% Iy B (5708 v] LR R B I K34 - TR wT LU Zb e 2k bR xR
% 25% XU, RJEAEMBIE AP AT R S A vl A BB 4 R . B 5-3, 5-5
APEASRNZEREMEE, B 54, 5-6 I THREEEEEENE S ELH M
nEIS, FEMRRE.

150

100 - - -
0 200 400 600 800

B 53 Gofm AR S A ueE & B 54 G958 E
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FEF ATRERYSUNARWERESWF ik

1U'Uﬂ 200 400 600 800

LREP PR EEY S Py TR T H 56 4 H 48l E
BIRE R H TR RIS R WM E 5-7 Fios. BRiA%LSh, WAL R RILE
Beerfs, A RIFHEIRR.

i 1A .
B 57 Y ERAALLEHE

5.1.3 AYBLENMIRR RARERE M

W TIAGHIHL R, BT RIEEGN T FEOLEDLIEGR, AREIEHR NI
HAFIE, ATSEAHATIRS]. BrEL, #o 5l ERNAR SN ERBATT, ME—1TH
HRAMHA LR, AT

B, MTHBAR AT RIAAR G KE BRI o0 AR A 6§07 2
SEHATATHFRIT TEEYE, U, SMEARER—T E&mERHRN, &F
DEHITHER T, FEERBLYH MPHESELAER. AETER: ¥F—14
L, URZEAMAMLLR EFEM, RERE ETFATHLAR RN EEE
HiaHp, ZJLAHR GBI HAHBAN

RENAR LM EHASHRA LR, WHEERE. RERRENEH:

wc _ww

dw, = x100 (i=12..) (5-2)

We

hc _htar

Hep: dw, dhiohRiNAARRREFOERHRRUE=ENERKE. b, W,
R OfsE R BB, W s B BN HLHR SRR

dh. = x100 (i=1,2..) (5-3)
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%’ 2345 FEE ATFEAIMYHBHRIIER Sk

RN R RN L& 5 O TR S A B A T E R AT HORE, |dhy,
|dw,| B0 AR B TTSE, P BAROME L R AR LS. Khdw, dhiiF
B P RN A1 R A RPE IR, FIRIARAE L 5-1,

51 BB EHFINE

R JAi AL E R B FSHRIE | FFITAR
dw, E AL EHI AL RS0 R G495 | 244
dh, AN EHES AL R 50 T ZALAN | HULAR

B AABALRREFRARE, 2L EERASHARME, UREHRAS
AL E, UROHTDGRFNARTERAR TR, MR mE s-8 fi
o

CESS AMABERERRE

BT LR AR MELE AR TE, FFZRE RN, Sk @ B4
ZUE RV R, MEFAANBEMENTOREER—F, R LLAARE RN
HE—RKFEEZE L, BATEHIESREEENFTEHERNE AR HHEA
nst(5-4)

L (5-4)
X = Iij

j=1
<2 (5-5)

&%%—E%ﬁ%ﬁﬁ,%ﬁﬂﬁﬁﬂoﬁﬁﬁ)¢m%@%%5r%%Eﬁﬁ

RBAT OB MBI AR 2, BIH F— A T HOBEAE RS, n AFTA TR (S-S)BATR
N
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2%+ % BEE RTFEALRYHB G RISk

R ECBAZR i AR TR ARG s A bR e — , BT AE v R B (A 5-9),
X R I —EE R R LS AR ROD%T 5. KAMGONFRET . ARERBITER
PRI ARPR AL EIE R T, FPRSLUIBR, R — NS e B A R AP FRE. TR
AR RIS HEFIAHERT, RN KA LS T S0 TR E R E o, R
T —RIERBHARAVHLI G —HE, WwE 5-10 for. FHEEENARE
BB — A RS Bl R R S

ARG AL RN e FifEss: FFARNTUE AR )

FHE R B B — R R [l BRAL 5y 77, SR WA 5-11 Fow, BEHE AR
REEFRE, 8- MHMNREAE, WERRENADARE (E 5-12).

B 5-10 HHih Gt ABAS SR E

B 511 1A BRI 2 64012 5 3] B 5-12 MR Lah e A

5.1.4 HLAE RS

% 18 B BRI 2 AT i 12 o — S bEHLE R 10 T8, B Xt LR /8 810 4
LRHETH D HIRR.

BEAETT DO TR B R R, B8 A YR o I AL G RF & RIS IR BT DASRER
PRI B B L A5 BB - B BT S 20, R0 ) 51 9 LA AR L 40 A 1 O
REFEHNEARR ETHMA RN GAL S RBIR L FESAL AHITR
¥o: QURAFFE LAty A T4 SR




5.1.5 AR S HIRAL

) £34%

FEF ATRABYSPGRPERESWF ik

KALRBEUHAREE WA 513 Fir, SALEN 0 GALSY 1. M4
SRS B AT RS F B R B KR B . 17 HRBERXERANHEASGSRER
8, SIRBBEKTERAN B ALDEAL. NARESDREALERNARIEHH T

FFHEFE A A S5 o (T 5-14).

1
1
0
1
1
0
1

B 513 AREHEE

bt et D e e O

O = = D e =D

1
1
0
1
1
0

1

e B == T R e

0
1
1
0
1
1
0
B

B 5-14 AL R E BAEM

WIENAG 0. 1 3. BABMMTAEZH N =FAL, =RARMKE

AHEE KT,
LAR A CHRFEE, B S=H%.

QLEREYRGY L, RE-E (%) AR N, HHIASG (%) A48, X
RRERFALNALBA LD B LRETALBAGD K. FFEIR, =R, =R,

—FALRHRSH IS TRINT

I B8P REREHET T, & 00 1 MNMUERING FEAR. BT HiE

R,=R,=2, s=1,

2. HOMAMEEZT 1AL BIASEHAR: &1 8MET 0 AN BEIAHS
AR NELALFHEREFER—FRBELET, Ko 0 ANV ALREAA
ZHLAR L, 1 N BRHREANGARLL,

3. BEhANLEALZNART & —MEFRRITCERE, NBEZFIE—A 148 )y,
R T IRHEIMKE A1 HRKCE v, . WH A

(5-6)

4. HA-ANGHARNBE R B —AMEH AR, WEEE ATE A 0L
B x, PR R AT A FHREIEE— 0 HHBIRLE x, G CHCh:

5. FSH1TNARL, S>1MR44.

(-7

-35-



3344 FE¥ ATRARYSUORAERESHF ik

XFHE 5-13 RS HTWR, EEKMBEERATIRER KK R EHNECh 3, 5[
BRRXTRABHANHBR 3, FIUMAREKR/NERERTCA 317 3 5], ARBEHF
ZHHHA 3, MR =R, =3 FrLlEREREPERUELER 31T 3 SRR Y HAIEA 2
JCo GHRWME 4-50 FiR. HFHIANO0, H641, FFUAGHAR. Bk 571
HAXKBAS=x,~x,=1, FFUR B

REMALBEARPH—FINE, Ko 0 WMALDUARSRE, 1| BRI
DHA R FUBARRK L, =1, L, =2

HATEEBHLE R, FAR—I—EZTFHL

5.1.6 AMZXEUEEITH

fERH CCD BRENMBRIWER, LEBRREFHERGREIHEIESRS, &
RELFLYE R BRATRBEORFER . BROSHEAEGR T —RRE T X
TR/ R R ACEBDPRARILT 96X96 i, RI\ITT. BXKAH
HRRM—ITET 254 2K, BAWUBMRERLELKERR 0.265mm, B
HEMEBRRET MK BB K, FHLRFEALFEARNOKER0265/nmm,

U ELYERAE: HESDERNEX, ERPFU 10cm BHFIKZSEY
REBALYREHLER, KYFERATATIITERS: HEMKETEEERAGE
REEURKKEANSORE, TiEHDEIREm, SNELFRFREYFIIH
HREAD,, HEYERENXA/RHEARK:

s _100xmxn
7 D;x0.265

RS, W2 DEE. n R BHEBRXER.

SHRWEERHWT -

Stepl.IEBUR BB HHE S RE, HRNEREHRE YRS E S FEIHENES
IR, EGRERE R REE M AR AR EN Ay E &R .

Step2.# B RHE I tH B KE BME G REE WA RYR A LR .

Step3. 3 AT HRAETHELMALHIRE, AAXARBLGLEE.

(3-8)

A 5-2 L8 R A ) PR A dR
goblalpre AL ks | 15 | 100] 168 | 230 | 304 | 391 |459] 525
ZoblalpREAER | 56 |166] 251 | 358 | 461 | 568 (655
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FE2¥ ATFERARYSFARHARIESWF ik

KRLGYE, HERS-2 MBEHLRNEREREM BN H: Hin)(56, 655), &
(15, 525), WIMMAREFIR~TRH: 599*510, HARBMBHE 6 B5E2 7 #H.
B REBIES D 40 12, AR 4378

G,
100x40x7
= =207.17 K/ 59
= 0265%510 (R/10cm) (5-9)
ZF,
100x40x6
- =151.2 (#/10 5-10
%17 0.265%599 (#R/10cm) (5-10)
5.2 RIS HI 4T

5.21 RAEMBHTHRRT

HTAWRANRRKIT K ML TR B, THENEOEFHERR, FLd
JEEUT Matlab TRRSIREEN K. KX ZHTLUEMH Matlab TR, FEREREH
wETEEE. 5N, MEXSERTEIARRE, EFEETARGTFRNEE
FIBTHAFF R . ZEFIA Matlab H1() Guide T A" it — M ERWAMAR ST E
BT

L[YARRBHTRERMHBITREME 515 fir. B, EUHBARR
BRI, BRAREHTONNAMEREERS, MZEGRKMARETRE “ITHF”
ZHRIA: MTRGAERFRNSHEAETUEDT “SHRE” XERERE: BR
MEBALEAET “PUCE” RERBITAE; BREURMTNERERK, 4R
AT DUE N R R AP 2R RE SRR R . BB #T R T HEA “BER 817, “H
BRA " “CERARE “BHERR” IMERER. BT ErREL4R. TER
—BIHLEHRERA—T R,
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FE¥ AT EARYSHNGLHAR ST &

Eftm llnlt) llnlm -m i -

#%ﬁ&&&&ﬁ%%

i
#EaE ]

L e =

Iiii ?m‘mjh 'f
=

i len]  [oam]  [aewe]  [osme] |

B 5-15 zF4h£a£ﬂﬁﬁ&£}$?$iidﬁﬁ*3$ii

BN R R T, SRERTEAMSERX, WA 5-15 fix, &30
UEEIXBAY A RENEERFARAR L CE . SHALMELLEDH ., SHFE
A 153 14 10cm G F N 198 1RE 10ecm. BADTEABE NI R, KHH1, 2
LKA 1, GRIFKH 2, FUR—BI—L-THELW.

5.2.2 AEERIHEHMOH

ZYNALHEREL, RERLGRABZTLMET 5 AR ALME A

o ARARGEHMT I, BUEH, SWERRA, AKBte, bFoRAE&H
E‘JFE%EIJ, AL EBEEFET ZRALMENERBMT 9. EXRS EIRK 10 MRk,
BRLADNERE. ARLEH. ¥ BHIRK SR EELHN TR RFTHH.

LY L R R R EE, RISIESYSG M RE [ B KEREDREDHT M
2. EFEGHES T IRERAYN S LM U ABIBRERR. AEIEER
fR4E 10 X RERN LD BRAEDHRE. FRLYHFEETERAGEEAZNL, Kk
iR BLYEELE 100 £ 600 RIGEE A . BEWBE T EMTHEEREZ —.

HE 5-3 WRGRERTLUEN, E3IBNEYFESFITMRNESREE M
RERKNH 3.88%, B/ 0.26%. Jibe L EFMESE RS FTIRSRRKFY
HAHIRER:
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) 2L BEE KT RARYHHGEIEREIHT

5
g OOBCHM ERIVERSIYY

1 n
5=;Z(lx,——y,.l/y1)x100 (5-11)
i=1

H: 6 XREME; xAHAHPEME: y AIATHEME.

53 RBEREASH

Iﬁ% e i G AR
4t AL |83 |[iR2% | AT | 831 |R2®%) [RiRw | Lj Lw|S
1 |Fgr} B | 4002 | 395 130 | 3084 | 314 1.82 2 1411
2 |®g | B | 5214 | 527 1.07 | 2782 | 277 0.43 3 2 111
3 |1®g| B | 3756 | 382 1.70 196.8 | 191 2.95 3 2{1 |1
4 [PLr| B | 3356 | 337 0.42 274 273 0.36 2 1(1 (1
5 |'F& | B8 398.2 | 389 2.31 2164 | 213 1.57 2 111t
6 |®er| B | 5334 | 548 1.86 284 274 3.52 3 20111
7 |'BP| B | 2164 | 208 388 | 2134 | 218 2.16 2 1]1]1
8 |&A| B 5334 | 542 2.16 234.8 | 220 2.04 5 3{21(3
9 |By| B | 6242 | 622 035 | 3326 | 341 2.53 5 31213
10 |#g| 4 794 800 0.76 674 682 1.19 5 3{2(3

R 5-1 PHEELYLEFIHRE:

5, =(1.3+1.07+1.70+0.42 +2.31+1.86+3.88+2.16+0.35+0.76) /10 = 1.58 (5-12)

BIZYRBFHREN 1.58%;

G PR E:

5,=(1.82+0.43+2.95+0.36+1.57+3.52+2.16 + 2.04+2.53+1.19) /10 = 1.86(5-13)

BEmTPiRERN 1.86%.

AUEH, M FRYNELELEELR R RER KL R R EE SHLUA.
NTFRPHERNEASHOERNUGEELMER. RHAGRMEBESEREFITHRS
RHXHEE, TTURBEHSF Lo TE.

523 RRRESH

KRR BRAEIH B ST ET LUE R RS AT ER. BRLR R
X =FRARETERY, X THEEROAYHFRETRIE. N TEREHFNLR
HERS RN ZRET R ESROERELHEEZFT - TILIEE:

() BERBMFIARROEE: HAKSKREFAERLW T M ERER
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FEi¥ ATERREIHGLHUESETHFE

P — S AK G FAEALRH ERNLRBRERNALR, 2491 2 EFHIORE,
EHNEELERISTNER: —BEAd THIN EKRERFIEIRZIRES
MER, ROFERTEN, HE—ENFHESE, BLEAARBEY, 2929%H
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BERTREBER, BRRKERERELERKEREHNER. FABSEFNE
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SEAMBOREETR, HEh:
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IR R — R R A R T 5E A R S R PR R E A
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Fiask. EARYEFES, FERETRFAANERS ELEREN. REE
BEEETBRFBEG, TR S & o 20

632 A HERRER
HTFAFEPROMEERBERAD, HERARAYEKNEMTERE.
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BALFNAEREERIENMEKAEHOERE, STRERZ(xy)

HBEEGr(xy) KA E XK
{D,‘;‘(g,r) = Min[ (D, ® B),]
Df,(g,r)=Min[(gGBB),r]
Hep, BRRESRGEHWTE. BREEMTERRRERTE, BRALER
BRI EEEE. 20, g(xy) ORAFERHEHE X h:
E(g,r)= Max[(o;;@B),r]
{E;(g,r)=Max[(g®B),r]
EEF¥NEEME A EREE. JERKREOEEIFEMESE D, =D, M
E} = B} &R B 1 B TR oz L, BAZFRHERES 0/
F1C5) 53558 X s

(i=1, 2, 3..) (6-5)
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