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Building Planar Recognition Based on GA-PSO Hough Transform

CHENG Hui ZHANG Jian-pei
(College of Computer Science & Technology, Harbin Engineering University, Harbin 150001, China)

Abstract A building planar recognition in digital images was described. Our approach uses GA-PSO Hough transform
to improve the HT’ s performance: A novel efficient limitation of the search space in combination with a hierarchical

search strategy is implemented to reduce the computational effort. An empirical performance evaluation of the modified
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GA-PSO HT was presented by comparing it to build planar recognition techniques.

Keywords Building planar recognition, GA-PSO, Hough transform

1 v

RY

il

EEMURALTERERARATR, LHEER TR
T B R — B R R B R 3D AL, X AP
EEENERAME— PR, 2% BT AR ES RN
B ER GBI RE RIS, KREMER T, YRR
WHEEYERE R R, 2R RAXHEATERR VE
SE—FSE B B K A B AR R B B (] AR R R
. — =48 CAD BB S EHIAE 1) CAD AT BN —
M AT 8RR SR BRRTR.

HETE 28 H TF S 7 sk PN B & s i, X s
WA 2D RS BT B, SCERL 1148 i T JLANIT
A5 B 0 B 2 KBRSy 2D DL Eg oy B o AL o R R T
ATRERY B oh BE 5 BREEAT LU B, S5 HE P AR DU BE I A L A
DLBE ) 2 ) B3 K B/ MBS R R S A R LA B i
YIR BRI, SR T B R A R 72 , 3 B e M B 4 B T ¥
EREREFIE .

YPGB RIS EN KRR TRESRREKEM,
A P — AR K O B B 7 A s s S 2 (A AR LB T
KX IT RERLA— AR, B AL S Ha
B, I AEBRAT XY LB R b — . REEEE RN
REEA R, R IATR B LUE R E I
FEARDLBE U B PR IGTR HEB X T SR E A S
AL, AT LU R b e B R N U7 ek TR AR L .

W BH.2012-11-18 &M HHH:2018-02-27

SR B X LA L T B A R 2, A BA BB A
). SCRRC4J4E i, 230 89 07 M B R BB M b — Lo i
WSS RV ECAR M. SCHRLS A48 H A0 0B 1) sk P 5
B Hausdorff BEBIR M AR , Rt il B7ER R 5 K
BohZRAEZER . FERE, BT S E RS L
B TERITTEE R B R LR,

BeJa, SCRRLS R 1 T 55— @ A Hough B T
WA RAR S, EEAR R AR TG SRARFR
AR, B SERCEBARM L GHT b F B A 8%
AEEEMER BAZHE, AT EREARNFHES
BRETTERERRIYE. FEEERXERLD GHT M%
TR, L SCIR S 19 fE R -5 R B AR BRI R
Bt SCIRL6 1B T —F /2K Hough 288, 72177 ¥k
R TEANRBE U S E R ES BN S0, kL7
R T —FENB R LT .

2 T

2.1 457 Hough T

HT B—Fis HLR B Bl — S 2P 8RE, AR 1
() s M BMR 23 JR) Coy TETHD) W B EH A5 A X R B AR sFR
FEBE A, B ARG EPE TR A EE, T UIER
HRPRBRF R yi=er: TR X B HESR K g=—ax: +y:»
MZRT o F1p BT ERNME, W T of=5 6, hFRH
Hough 75 [6] . 7£ Hough ZS (8], BR A # M R Az, ) ME

A2 EH R H R 4 (60873037,61073043,61073041) %8 .

B2 RA9%0—), &84, FEMFR AR EN =S E B E R A, E-mail: chenghui@hrbeu. edu. cn; @M (1956 —), B, 18+, 8 #. 18

A R, EEBF ST R A B S IR TR
+ 300



KEFARN = —ax: Ty XFE, EB B Z H T HENHRS
A 1(b) B #) Hough ZS[8] F B ELLRARRT B .

A
;4
y=ax+pf,
B(x,,y,)
A%, y,)
X
(a)
A
B B=-ax;+y,
C
A
B=—ax +y;
.
a; \ d

®
H1 ZHPHSRRERE

Hough 73 |8 # 18 R )RR K, € AL 7 2 30 A B &
il A EL 2% . —B Hough BT, BEZEE
A BLR FR I R B AR L T 72 Hough 23 [6] 1 #8 R R ¥R K
E

BEE—FEXNFRTREF K, ZHEW vy BEWSE
BT HHXS . RRZEEN LB AR ERA—MHER
MBRIMTERS , —FHRIERLIRRENTTUER K=
zeosf+ ysing, Il “TTH (o, DEX TR AFRSTEL L&
ERN—E. o0 Hough ZEWHEKF4REG LS
St BERER PN EER. A ERBBR—MERFE,
HT Mk SR ELR K A 0 5 LB xE AT 5 , R Rl
— SRR EELRNKE.

2.2 PSO Mk

PSO ik B—Fft LTt E AR, A A B X WEELE
ROESEYREN B REFE SRS HEMITHHITES.
PSO Bl T i A A SR M S R R A 5ANETE.

PSO FHE N E RECRITES ML EWBENEE . &
BB ARY, REBEENEENNVER Y2 RENE
Pr , SR FHHA B SMRFEENEE, ZENERA
MEBRE P . BEFERFEUTILMPR - ERREET]
HRAE—BER T, I FBBIW R, EEKERD, BMRTF
FRRAE I h B LA R H B S 2R B R e Sk i H
Eag,. R REFNNE. TRER, BERARTFREA
BEMHSRERRIEMNMAE. Bib, SEMIEAREEAMLL,
PSO SRR R — S HAR.

B P Frgi MF HEJESRNMNESEER
XaMVar, MESHEERE TEHAARSITER:

Vu @ =wVua@— D +crand O (Py ¢t— 1) — X; ¢t—1))

+errand () (Py t—1)—X: (¢—1)) )

Xa@®=Xy¢—D+Vy¢—D @
A, Xa (DK d BSEPE MR FHERE : BLE,V: R
P.(ORBE,. 28 a flo 3FIRTF B a=a=2,0H
TEHEAUE , rand O R FEDLEEK .

2.3 EEHZE

GA Btfe 2B m s, KIS E T A RHANE, 5
HADB PR — R A R, R B R — B R AT
Ri#. GA BRI R RBAATE BILM AR MRS H R
HAE W RS RBGHATIRAL , (B4 K MR A P IRA R
A TAERAT B EEE.

GA B—FrREDLILAL T o, T AT BELIL, (H R RS =
BRRETEYH WS, 0 B REF. HRBEE, T
AR —SE BEAGHATAR 2.

1 GA BT, B ZAHBRENT

f "
B, ®

K, PP P WA BER AR, « iR .
2.4 GA-PSO Hough T

AKX FELEE PSOMMKASE GA WERSEXER GA
B2 SR, e 5 A R KGR BE BBk o b AR SR B AR A
RERB2REMBNRE. AEL 4 NS REER
PSO-GA R, RESH GA B PSOBARM RGP &
R HAT AL, e B R R Em T RS, £
SCHE HS 105 8 A58 P OHE A8 i B MR BE B O g e 38 LAk
ARG TRARREERE. EXBEEETSEREN
FRZ A P B RRBERE.

A GA-PSO 5 &k 947 BRI K1 B R4 T -

L ¥Hik GA B/ R,

2. MIth4k PSO WP AR R, 65 M MR F (I AR BE RS
B) WXl FAERER#E S(1) ={(P1, P1, -, Pu}, i€
Hough 8B4 .

.ME— N UES E, 4 EhiEFE 3 ANE P, P, M Ps,
HERRENTEHSH. BE, BV ENSEORMRL—
MRLTFHALE.

4. BER 3 W R RAFERBET R AR T, HE
GA BB E MUK &k BRI &, EZAH
PSO MR AL B & 45| A GA.,

5. 83 PSO HH4H 5 GA A, RS R FHLE
RLEE , FERTRIBER SG+1) AR 48 X B8 B WE W B
BT, B E Po (OFIBRAE,

6. BRI BIE pue SEE IR goe , WIEE N E HE XS
BT, B RGN EEF R P HEERE N L4
MRV SCHD.

7. A BRHIEE B 5 PSO B B I B ST GA MR L4k
M ORESMNTHEEER V. D5 SGHDFRRTF
g,

IR BiR& G GERR K BV ED W2 GA %4,
ERBBP, SNERSE 3.

3 ERWFEHRA

3.1 FEEEEN
Hough ZE# 2 —Fp 2 FF ik, 7T LT B & h e B R
BT ENLERAE, R RIRI ) — N EEM T E. ZEANE
ERARBESEERSI - ENRLASEER T, K
FEAEEARENES, 5RY BBIVEENY, B FFERE
RA®GSEALER A, FbE— IR BB A, WA B ER
(T#% 306 7D

- 301 -

T =In(




make the virtual world as convincing as real life [N]. Dailymail,
2009-03-05

[2] 7M. % E£TF Vega BB REBRBR P ERAERIT S LA
7] 3E5 5% 24, 2011,31(6) . 215-218

[3] BR¥E. % ERALHANBFEZRSREN] FERHIBX
7E£R,2011,6(1) ;14

(4] EFE RBESHTHETRERMERED] FEARXEX
2. B RBIERR, 2006(4) : 68-70

[5] XBR. BEIERSEHAIMI. L3 . R REH R, 2011:5-10

(6] #EM,%. BAERBRRARGIINERENIZITSERTL
A B TR B#R, 2012,27(4):390-395

[7] Sherman W R,Craig A B. Understanding Virtual Reality[ M].
Publishing House of Electronics Industry, 2004 ;290-296

[8] Gamma E,Helm R,Johnson R,et al. Design Patterns; Elements
of Reusable Object-Oriented Software [ M]. Addison Wesly

Longman, Inc,1995

[9) HABREE. BB E S MY IR R H5 1% 5 A
101, #3b Dol K2g24#t , 2008, 23(2) . 7-9

[10] Masco M B. Grasping and moving objects in virtual environ-
ments: a preliminary approach towards a realistic behavior[ C] //
Toshio Fukuda ed. RO-MAN 84, Proc 3% IEEE Int Workshop
on Robot and Human Communication. Nagoya, 1994 :44-49

[11] ZEmM, % B F RSB E RER]. HHT K, 2007,
24(3):227-230

[12] Sullivan J. Naval Postgraduate School OSG Tutorial[Z]. Naval
Postgraduate School, 2006 : 259

[13] 3%, 5 ETRTFRENBESRBERARDD SHENE
%,2012,39(4) :278-281

[14] R E, B3CF. W RER SR BULEARTR ] BRI E
KA. BB, 2013,25(1):20-23

(4% 301 7O
GA-PSO Hough ZE#e R0 F-H 3R H .

3D [ R E FT S B R I TR

zcose+ ycosfitzcosy=d @®
KH,e€[0,7],8€ [0,x], € [0, n/2]3R /R - T B9 PI 5k Bk [8]
B2 iE e 5 3 M ehaih, Fat.

cos?atcos’ fcos’ y=1 ()

n= (cosas cosf, cosy) A Wl B & [ &, d 3k B AR R
BITPEER. RWEBRERGCIFHNER y TR« 18
BEATHER , Bk, E P EAR DA 3 ML HE R o, d.

GA-PSO HT FHEHFEM B EHLTINT

L35 Y SR 0] (a0 By D) BALHE PXPXQ W, ¥ —
Ao B D B =BT IIR LN 0,

2. BBV HEN R (2,32, BB HE A NMA
ﬁ?ﬁ(a,ﬁ)ﬁﬂ?ﬁ{(m ,,3;) | i’j=091v"‘vp—l} . AT
W e s 5 BERD H5RG), TUTEEN NS, R
K dre BRIGTEZITTH (a5 ) BIBTARA 380 in—A
#.

JLEEBBENNA KW A A TAE, EETRAP
WAHBRREN NSRRI 5 B R 8 — A AT
B »

#T GA-PSO HT FRAIESHFEN T AR

DI TREFME PXPXQ MR =H A, Bt
RAERHAFEX.

b) R BT EE 2B, X F MXN B##47 Hough 28
BEIHERERER OMNP'Q) .,

OBHERNBLSREEWITEREE, P NES
B LRERE, EREXBRNAM S ITERAE.

3.2 EXERHPITEE

B 2 B TR BG5BT A
BIRT R 768X 768 R E . T GA-PSO HT $fTHRES
HAth HT B LB Ik 1 Big.

B2 BTREFHESR

+ 306 -

%1 GA-PSOHT #1 RHT fy L3

DEVIATION GA-PSORT(S) RH(S)
10 0. 2038 0. 2593
50 0. 6529 0. 9368
100 1.2031 2. 2575

SR BR,GAPSOHT 5E¥# HT BRERAYE
BEAERM T HEEBRR N SEE.

BRIE ARG T —MET GA-PSO Hough i
BRYFEAN T, ZHENEERSEUMNHERTE
W, T A SCH) B B R TO W B3 7, BRI S F AR IR i
Ty B HCT HRR IR TE B

2 % X

[1] Brown L G. A survey of image registration techniques[JJ]. ACM
Comput. Surv. ,1992,24(4):325-376

[2] Tanimoto S L. Template matching in pyramids [J]. Comput.
Graphics Image Process, 1981(16) ;: 356-369

[3] Lai SH, Fang M. Robust and efficient image alignment with
spatially varying illumination models[ C] // Proceedings of the
Computer Vision and Pattern Recognition. 1999,11,167-172

[4] Olson C F, Huttenlocher D P. Automatic target recognition by
matching oriented edge pixels[J]. IEEE Trans. Image Process,
1997(61):103-113

[5] Ballard D H. Generalizing the Hough transform to detect arbi-
trary shapes[J]. Pattern Recognition, 1981, 13(25 :111-122

[6] Davis L S. Hierarchical generalized Hough transforms and line-
segment based generalized Hough transforms[]J]. Pattern Re-
cognition, 1982,15(4) :277-285

[7] Cantoni V, Carrioli L. Structural shape recognition in a multire-
solution environment{ J]. Signal Process,1987(12):267-276

[8] LuW,Tan ] L. Detection of incomplete ellipse in images with
strong noise by iterative randomized Hough transform (IRHT)
[T]. Pattern Recognition, 2008,41(4):1268-1279

[9] Torii A, Imiya A. The randomized-Hough-transform-based me-
thod for great-circle detection on sphere[ J]. Pattern Recognition
Letters, 2007,28(10);1186-1192

[10] Duquenoy E, Taleb-Ahmed A. Applying the Hough transform
pseudo-linearity property to improve computing speed[J]. Pat-
tern Recognition Letters, 2006,27(16):1893-1904



