= S ﬁ Va 137, N 6
37 B MEA  ROBOT Nov. 2013

DOI: 10.13973/j.cnki.robot.2015.0738

—MANAKE T Z EBAXMIAE & ERIg® 5 A
FA LSS, KR!, il

(1. WP EREERRILE A ST BT, L9 hBH 1100165
2. FERHERERSE, dbal 100049; 3. PRBRIMTE RSB SP, Tt JEFE 110034)

O AN R BRSO AR S B E AR IR B RACH R, SR T —Fh
TERIZATIZ 7 H AB2%  Citerable multidirectional autocorrelation, IMA) 3R T5vE. %G EARIENIAERE H H 14k
A 14 JR) S G 1) B8 1) 2K B 43 AT R AIE ¥ T 8 IS SRR, FH 7 TR IR 45 SR AT B MR DG 0. [, X R 3R
B SR T LA 25 V3% ARZ AT DA U 2 0 B R SRR it RUSK0H Canny. Hessian 15 IMA J7 i i 4 32 45
BEATXTEL, SEG4E BN, BRI AIIMAJT 32 e Canny A1 Hessian 75 9% 538 - 75 AMLAR A H F7 4% B4 P 48 SR 5
IMA J7iEAMEE ST, 10 B RS IRk 550040 B H 5 2 IR BT S0 (RT3 3 2k H bR, AN AT 308 &
I FL 2% B BRI R 2R

FEERE: ARG TIERE AN RGNS, KEN M g

hESES: TP751.1 XRKFRIRTS: A NXERE: 1002-0446(2015)-06-0738-10

An Iterable Multidirectional Autocorrelation Approach for
Aerial Power Line Image Enhancement

CAO Weiran''*3, ZHU Linlin', HAN Jianda'

(1. Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China;
. University of Chinese Academy of Sciences, Beijing 100049, China; 3. College of Software, Shenyang Normal University, Shenyang 110034, China)

[N}

Abstract: A power line image photographed by UAV (unmanned aerial vehicle) has usually a complex background,
wherein the thin power lines are so weak that the target lines detection rate is low. To solve this problem, an iterable
multidirectional autocorrelation (IMA) approach is proposed to enhance image. Firstly, an effective filtering template is
designed according to the local grey level distribution along longitudinal and lateral directions of a power line in a UAV aerial
image, and the results of the directional filtering are used to perform an autocorrelational enhancement. The autocorrelational
enhancement can be performed iteratively to get a satisfactory image enhancement result. Image enhancement results of
IMA are compared with those of Canny, Hessian approaches in a series of experiments. Experiments results show that the
proposed IMA approach is more suitable for UAV aerial image enhancement than Canny and Hessian approaches. The IMA
approach is fast, and it can weaken complex background in aerial image dramatically while enhancing power line targets,
which effectively improves recognition rate of power line targets in images.

Keywords: aerial power line image; iterable multidirectional autocorrelation (IMA); image enhancement; grey level dis-
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NE LRV ARG T 5, Hil TR AR T
2 55 110 R RELE 5 B2 I h lder th . SR 2R ek
RHE et o, (HEERD, HR AR
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R
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g

Canny

Hessian
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(a) image 1
8 Mida G H )y 2R3 sm AR AT LY 2 1080 x 720)

Fig.8 Contrast of aerial image enhancement effects of power
lines: 2 (1080 x 720)

(b) image 2
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Tl R EL R RIS Canny o I &5 2R
Hessian frill 4558, MA ol 5 58, A I 25 FAHE
B, RA MA ESEERNE T A B4,
FEH A TV 25 5 BRI A R A I A 55— 2%
J12k. IR MA J72 A8 40 fL ) 2k B ) 3 5
FHRIRR.

R T AF B 3 B B B A A B S i 6 LG A
w, EEZHHIELEG BT 7%, ik
s il 2 . B 5m R DL A I 1)
WU 25 AR N E bR e, — 25 H 128 X Radon
W25 B A 1) S5 a6 i R B B L il ab /N T 5 A
o MRS R E MmN T 5° jUE I R
RIS — 2k H 2R, IR L 2Rl e R IR
Hog. BT A B AR Radon g5 FEEUS AR s AHER 3 AN A
DL BA EE A 22 3° DL ML RIET 10 2546, 1
SRR AN
max(7T —F —L,0)
pP=

w

A PoRIESRZ, T AIEHRMZEE, F AR RN
MEE LR EE, W B Si A .

WER AR AT L LR 1. 0L, MA ZEfTH
77 28 18 55 2 R AN A2 ME 2 E T Canny A1 Hessian
Jif.

x 100% 9)

F1 3 FEPIEERRT R

Tab.1 Enhancement rate of three algorithms

W/ Canny

Hessian MA

1 20% 33% 73%

2 60% 50% 100%
3 0% 60% 100%
4 20% 80% 100%
5 50% 60% 100%
6 0% 30% 80%

7 56% 80% 100%
8 50% 100% 100%
9 0% 80% 80%

10 30% 60% 100%

3 PhiGaR AL 10 sk AN B EietT
I TxE e an sk 2 B, RS 1080 x 720, B
[ AAH s.

AMEF K, Canny 775, Hessian 77 V% %
12, MA J7V% L Canny 12, {HLL Hessian 77 V%R,
BATH A 4R 55—, IXAE1S MA A ISR
U () 386 8 SR I R I SO 36 B RIS AT IR A, & A
R T AN S e, B R R.

F£2 3 FEIRIBITRIE N

Tab.2 Run time of three algorithms

WA EAWAIEEIG  E&RT: 1080 x 720

Wil BAREITRIE B4 s

W Canny Hessian MA

1 0.1232 0.3479 0.2004
2 0.1587 0.4463 0.2753
3 0.1369 0.3869 0.2223
4 0.1415 0.4002 0.2527
5 0.1528 0.4414 0.2446
6 0.1367 0.3946 0.2550
7 0.1226 0.3494 0.2167
8 0.1317 0.3797 0.2377
9 0.1457 0.4219 0.2555
10 0.1520 0.4386 0.2435

4.2 IMA EREASE

RN T RRERMACR, ERLRAER 8 fE 9
s i oG Bt T, TERAEER R
17 IMA $58 7778, AR R [ e v Hoz ), ik
RIKEEIUA 2. B9 0l T X EE F IMA 3
SEJTIEM) 1 IRA 2 AR I s gk

(a) 1st iteration result

(b) 2nd iteration result
K9 IMA iEfH58

Fig.9 IMA iteration enhancement

B9 HREEAT 1 SRIER, (a) S 1 IEARIE G
Ry (b) FIE 2 KIAIE LR, AR, (b) 51
KL () SIEG IR D& B E R, BRER
BETE. (a) GRS/ T 5
RAE (b) Frh C 22 i T 2 H AR R EE — 20 8 S
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WEFT. EREERENZ, /£ @ J-ETE)
28 H bR B — B89 I R AEXTRLIN (b) A1 &
ok TR 2 H bSO R ZE R — 2B K
MRS EE R R, PEIE /2 H s B 520
BHEEWSIR.

FEH AN BRI SEIG B W], FERLEEE LT,
LR AR ZE 0, W REAE IR AT RE R I
T2 H AR A BRI SR ACR AR 2. ) — b,
H T R F T S HL T TR K o3 A AN 38 2
SR L G 5 i L I3 BT IR AN K I R R R
et — 9K, R A IIZR HARRIRR 2 Be™
HHI SRR, M A B SR, [F
i, AR 2 A U ISR AT I TR, BT bAs
A BETC PR A M AT R .

% B BT AUV 28 B A S P & B bk
R, GRAE BT ENRIS AT RCR KGR BOR, A
FE 1 UGB AL RANRE 2 2RI R 2 RIS 4G
VERNT — 20 s A AT N BRI
ISR AXAE S 9 B 26 AT P T 7T, AE 2R N
FIATF 5 E.

5 &%5i& (Conclusion)

Gi ERTIR, ASCHRH R ATIEREE T 2 1 H Ak
(IMA) FITE AL ) 26 G 1 5 05 vk LA i
HPGE, WAL HARRIA R, AT SRR
SRS EITIEARIET, IMA ik n] Do EMG
—pseE. EHEEIEARE, U IMA TR E
V22 R RN S A R b R AT R DA S LA O
2OSEIGIEN], IMA 7RIS A T KL BT AN 44t
TE. HZH T SK FH AT OO A 5 7 Rk AT FL D Bk
NG SN B 2k B AR IR SR T L RUE R
BN EG, $EE TR EG S4B RR R
B, BAIANE.
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