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Method for Outline Identification of Bundled Logs Based Upon Color and Spatial Features
JING Lin, LIN Yao-Hai, WEN Yong-Xian, HUANG Shi-Guo, LIN Yi-Kuan
(School of Computer Science and Technology Fujian'Agriculture and Forest University, Fuzhou 350002, China)

Abstract: Scaling automation“for bundled logs not only improves production efficiency, but also is a requirement for
forest resource management. After image processing, diameter of each log and the number of logs is obtained, and this
process is key point of scaling automation for bundled logs. Because the imaging environment of bundled logs is
complex, much man-machine interaction is needed while using the existing methods for outline identification of bundled
logs. In this paper, the color feature of logs in the image of cross section of bundled logs has been discussed, which is
used to remove the irrelevant pixels in the image and obtain the pixels of logs. In the next step, Laplace filter is used to
work out the edge in the image, implementing the separation of log outlines. Finally, we achieve outline identification of
bundled logs.
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%

%

JEAR AR R R 2 Fa A T B AR B LR AT A i

RS (L Pl 5, 3 o Pl 5 Ak B A5 A A o A AR S AR R

BRI RS, X2 AR R H 34k 1) 28R
JRACTE AT P R A 3 AN A (W), B Pl s R
HA R A IS 5, 7 S0 R AT T T
J, BB AR SL BEUARS T LA A AR RAT T
RORBRRE . MR, MR, SRk
gy, WT-EHL MBI RS A, R T TR
JUERIE T 400 245, JRARLEA ™ Gl Az

Gy R, K2 UM 438, R 4218 55 slidm 77 U AF
b, I LISk, B MO ] — 9 S AR R AR
K R A Bk

&1 G AR R S, RA S, HOR L
WA PSR B RAE51 1 E15 E Belee1 F E.
PSR 2 0 AR 1 S HEAT T 5 88 B,
1999 4, W7 1 1 R L5 I0 S EHR I K BT
USRI, 45 e RIS HTRIB S, I8 A I
W R AR, 4t T — B R 7 i, BN
HEEASTHY. 2003 45, Bt 7Rae4e TR IHEERLSCEL
BRI [ DK P R GRE R, R G A
TASHALFEONGE, WL, M, R T
ffe; MIJRAE 2005 47, JEHIL, BERESRIT MRS
PAHEAR R R0 %, T Hough 468 Al H R0
(L, St AR BB R A B R I

© FEETH AREE BE TR E JE 4 (TA12103); 47 G AR PRS2 AL H AT 5000 55 3 42(118310040); I 5 K 2% 2E B8 I 5531 H (201210389019);

K [ ARFE ST H (31171448) R 48 1 AR RF 55 42(2012J01069)

WA IS 17):2012-12-13; 148 SR e 17):2013-01-25

196 W5t & Research and Development

© MRS

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



2013 4 2% B 7 M

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

i EONL R g N

2006 4, FEARAEREH T PhIERE 0 G B AT ik
B 1975 RAF A A RS 4L [ b bl
AT AN D AR R I 5O, B el TSR R M g I
A FRIEAFE, DA S J5UA RS B U 5T

(S o/ N SV (BT BB RV R N S EE S B
ZFE, I AROEIA A —, T BT AW AR
VO THE AT B LT ik G Al )
SRBRIBUS A S 58 B A 6, G 2RI N LA
AN S T 9 AR DR € JE 4R R SR IR (R AL,
T IEER K AR 5%, B R R B
o, AU T N TTAE, i HAg e T 5 W R
FE RPN IR IERA .

1 )R & RS FE R T
1.1 (e @R \ .

T S 5 A R R T A IR AL B, I
FAEOREL

TR P B 3K 1) e A %, RSB
S THT (B0 2 MG A (83 25 R 1 R [
ST AR IR, fE R ] — P JEA 3 % € %
th, AR 5 A A R € B A BRI, T ELAN Y S5t
(K25, M) BRI 25, DIk, S R 5 A P
15 115 SR B0 b SR A A, 1 B 322 P 150
ARIX IR ZEHAE, R P2 HE 20T P15 Fr A o
R R FAITH.

o TSR IR IR T 75 S5 A0 AR AR R,
T A T AE R — AP _F, AN A4 %

AR, ML RAAEIAGER, W 1(b). NI, W

153 85— AN AT AS SOOI B PR A e 4
AELEN )L SRR 0145 IS4 T4 M 1 0 B
Sy B0, SRR TR AE S B AR BB I AR 4
BT MU A 0 T

SRtesa s,
el 5 A
.:‘r}‘-;f’{i&‘z}x‘
(a) BAREA NG EME  (b) JEERE 5t —AEAEIEIR
K1

1.2 RGERERitT

FRGER T N (R DR AR i R €0 R, Re % H Bl
S8 B AR i [T DA, IF DB RR 25 IR TR BT ) B 52, R ER
K 1@ 21 1(b), XA RERATFA SRR T 5%, 1
JERRT SO BL, TATEE DLV LA PR SEI: DA E
%4343 ¥ ( Principal Component Analysis , PCA )J71%
RAF UG O X REAE ) & 2) F SRR AL 1) 52 98 B
ER T AR OCIG 3R, 3 E 7 Bl Ge vk okF, T
EIT ISR 2R A, A (B AR (Y D
I T -

(a) R A S 3 25 K
K 2

(b) JEAREERR

RGAERER BT BUR E SAE T, KA AT
B, BB 1) RS B R 2(b). BAiTiE
HEUR USRS DRI UERR TS 5 a 1 s AR B &
) B (o) 2 R, SO 5t); 2) R4
Wrak e ds, FRAIEFRITEL A A BB IL 2K,
32 2% Vel el S Bl 1P 2(a) (T LA ZE); 3)H
& 2@) (I3 2k 20 5 I 1(b)PR (BB 4)¥ 4
APETU R A AR

2 AR A i R £ A ) B R R A
2.1 BREHED
2.1.1 3T RGB (ORI By

T AR, AT AN EARM L e, B
— ik B G RAT R IE A, HZ R AR T EUE I 0
DI, XANLPEAE T R, M HA S S

B, HETESPEEE 1) LIX IR 60X60 [
ME R AL W 3, BATH LA EIfE RGB =
JREa & AN oy i b, A I B AN . 255
WSE B AT, BATTAT LR 28— AN g R 5, 5
AN I D 2 SR [ sty T €. R BT T, A AT LA
B B R 0% 25, 1 HLnT LA H DR AR sty T 3

Research and Development #ff5¢JF & 197

© THEFEEBRETN

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



R[N VA

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

2013 4 2% B 7MW

A A .
——PR (S
-—G (HF& )
200+ RITLITE B (&)
180}
00
0 100

(=]
=]

150 200 250

K3 JEUKIX I RGB H 5 &4 #t

HE— 2B AW AR T 66 B = SRS %
eSS T AR — A = B i, 1P
B 60X 60 [T AUR/RTE RGB,:Q’gﬁiIEﬂ ST,
l4%7;&m7uﬁﬂA&&5*ﬂ$%%¢ iff FL.
EMTLE )

#Esc 97 S8R
4 JEURXIE RGB = 4E80 54540

LR, LR R AT e e

Bk, W, AN E S IE«%'XA‘, JE A T 253 17
AT I, E’J%M%@Ii;TLJmFH PCA K47 &l
B B AR i E'EE@@E’JEEE/\
2.1.2 FERA AT

AHETAA R, HER, RIEn MEAR, BIMTLIER
TN

x=| T
FEWA TS A A, ERRR p N

=, H:

198 WY& Research and Development

REER

F =a,x +a,x, +oota,x,

F, =a,x, +a,x, ot a,,x,

Fp =a,X+a,X,++a,x,
BERBIALG AL LU =AM
® [ F HAMKG#j,i,j=12,,p)
® F N2 NT FE T2, KT F 72, Ik

Hedf
@u, +a, ++a, = .
?%,%E%%—E&ﬁféxéziﬁﬁ
KA L) -
mAE¢w¥ﬁ§%ig%@m%wﬁmﬁ&

‘bTMM§E$%¢%ﬁ$IEQWI% R

(AR, TRTAG L 2 10 B . 15 B A 1 160 24 15
Y B PR BN RARHE 7 ).

— R AE RGB 1) = 4B R0 5 1A L, AR H
AHG T 5 BRI SR I ), {5 &I PCA A8 He 3
R AE A M S, FRATIREE 2 & B X ).

2.1.3 HSV e piiy

HSV(Hue, Saturation, Value) &R 3 Eta i) B W 4r
PEH AL R. Smith 75 1978 -1 & (1) —FP A 25 [a], HFK
NFAHEAH R (Hexcone Model). XM pt i €61 2
Koyt AiH), HREL(S), FEWV).

HI PCA S HTRAEI SR IGHTR ( B%, 513k
RS RS S R ARA mmﬁ 1 81852 ]
(152, RCRASIT (36 £ A 3 00 B €2 ] o 0 A
WEEE%3$ﬁHE¥ﬁﬁmwé GO, 458
AR KA MR ) A 0E R WA T DA o ] L7 1

O e B P 5 P 2 AL 2 A R 3R A
A v = .

f‘ﬂy

s
2 ZEAFES T

2.2.1 JEARF BRI R B
O 107V MR HR B )38 2%, K hough Z& ik,

© MRS

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



2013 4F £ 2% 7 H http://www.c-s-a.org.cn EN RSN H

B IR, XL T VR R AR T IR 58 5 5 [ Wik 7 R, ST 150 ZARACK AN EUE, 55—
(B ) P R BN 130 H8, HEAGIRA 120 248, K8 25—

Xt R BRI U AN DO USRI A GR It 5 b el WU AR SRR B8 R, SR SCRE ST 201 ih 2k 00
AL S B R ) — AN BB A 2], fEEHR A5 T a iR
o, AT LR B — AN ], o E A BN A :
A VUANTT 1) 25 A N ARAE A I DA AE A, 3R
ATTAT LR A D) 1R 500 AT
2.2.2 P rus ik s

EUALE DRI ARl SN I

g"-(,v"‘ @

vip-2L,of
o°x Oy i o W% &
DR BRI R AR 77, RIS AP S ini
TR TR AR, th T8 T R T

W2 AR S, FELE e, ) &
n b 3 J:T.Oz
Js ! p > "
3 OSREEEAH .
R A G, AT 5 T o %
DR AT (R 0 5 AT 1 2T TR R s §

®
P, RRE T DEBRHG T 00 (R R IUANE. 14 JAT 1 22 5k |
SR LU VLG B M T, T A 30 e . -

WARIEUR (065, 11FE 6(0). ‘
8 L ML 24 A

4 45k

A SO Tﬁwmw;m%@?@, R NT
AT AL, IE ) SUME AEOIAE) 0% A L, 44
m%%%%&@%&%@ﬁ%ﬁ,ﬁﬁm%m%m@
G PO e SRR AL 045 IR BRI R,
GBI T LML AC R A AR T2 e 2l 45
LA (1 BRI T, A O L.

LI S0 22 T, AR A 1 99 8500 S A 3 T
35 R JE A AN BB LE LM 1 BB IR 4 MR,
T AR UM O R, 7T LA SRAE R RS
S A SR A S T 95 B DT B, S At
BT [ b L L

S 3k
1 2800 ARk — AN B H b I 5 U008 Sem. o [ &
% 2%41,1999,4(3),P202-206.
: 2 BN, eI, E 2 0K RO R 8 B AR I R 2. b T i
(c) 4%,2003,22(3):27-29.
K16 BERRTT SR AR (R 191 1i0)

Research and Development ff5¢Jf % 199

@ T ERBEEER T hup://www.c-s-a.org.cn



2013 4 2% B 7 M

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

i EONL R g N

name) 75 V5 B PR B2 O A R SO U7 v, L
IR

public void deployModule ( string classdir ) throws
ClassNotFoundException {

Class clazz = new MyClassLoader(classdir).
loadClass("cn.com.HomepageAction");

Object 0 = (Object )clazz.newInstance(); / / A%
X%, FIH] Java SEHLHIARATRSTAE A ) 7k

}
5 EiE

Java dj,u\ﬁbn%am Java PP EA sl 0o
L, ot JVM B — IO HOR. \ixéﬁﬁT Java

*DD%&%&E’W’S% i 1 zst ASIBHLHI S S
R, IFA Java 2N )t 119 38
BB B ISR B AT BB N 2R SO g, s
DL T FE T 3ty 0 A B 5 S e 1 2% I i ) A4
WY, AT 6 HA L 19 PR A ChS fr) r ]

PE, I 55 = s L BE B 8 SO GRS SEAT i 55
I, SEEL—E BRI 2 4. Java B
IEMLHR PN I HIR %, Java H RMIGERE /774
HDise Java S8 NI — MR N, X

se MR BARTCVESIIL, Rl e SUn#seng,
AR5 R LI FE 7T K.

S Rk

1 ZERZE R TR WL R Java. B %bu%&ﬁ%ﬁ AL
FH4:,2005,32(4):194-196.

2 JAEH RN LE Java EUM TVM B0 5 A S .
Al WU M e+ ,2010.191-197,

3 Xﬁ{iﬁ Java JERMLOCHEPLIEIT T
2009:3-28.

4 SR X Java B INBLHI LN H S ENL LR S
W t,2004,25( 3):432-441.

5 JDK6.0 API %4 .http://docs.oracle.com/javase/6/docs/api/

5 SR AV PR R,

index.html.
6 T #2830 Java BAFEMBMHIE LN A oHEAL TR
5¥%1F,2011,32(6):2154-2158.

(358 199 T)

3 JRAHIA A R, 1 2 KR T SR AR AR U 1 B AR AL PR 5 43
A S A O TR R 2% 2% #1,2005,31(1):82-85.

4 SO H ) RE R JE R TSGR R G 8 v
HEHUN F,2006,26(22):137-139.

5 3 ) BRSSO A T UGS R AR PO S 1 ST AR
IS AR T 15 %,2006,34(1):24-26.

6 Kass M, et al. Snakes: Active Contour Models. International

Journal of Computer Vision, 1987, 1(4) 321—331

7 Xu CY, et al. Snakes, shapes and gradlent vector flow. IEEE
Trans. on Image Processing, 1998,7(3):359-369.

8 Li CM, et al. Level set evolution without re-initialization: A
new variational formulation. IEEE Conference on Computer
Vision and Pattern Recognition(CVPRO5). 2005,1:433-436.

9 Rochery M, et al. Higher Order Active Contours. Interna-
tional Journal of Computer Vision, 2006,69(1):27—-42.

10 Horvdth P, et al. A higher-order active contour model of a
‘gas of circles™ and its application to{tree, crown extraction,
Pattern Recognition, 2009,42(5):699—709.”'

11 Li CM, et al \"Mlmmlzanon of Region-Scalable Fitting
Energy for Image Segmentation. IEEE Trans. on Image
Processmg, 2008,17(10):1940-1949.

12 Zhu GP, et al. Gradient vector flow active contours with
prior directional information, Pattern Recognition Letters,
2010,31(9):845-856.

13 Hough PVC. A method and means for recognizing complex
patterns, U.S. Patent 3, 069, 654.

14 Chung KL, et al. Speed up the computation of randomized
algorithms for detecting lines, circles, and ellipses using
novel tuning and LUT-based voting platform. Applied
Mathematics and Computation, 2007,190(1):132—149.

Research and Development ff5¢FF & 191

© THEFEEBRETN

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



