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The horizontal line detection method using Haar-like features and linear
regression in infrared images
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Abstract

In this paper, we propose the horizontal line detection using the Haar-like features and linear
regression in infrared images. In the marine environment horizon image is very useful information on
a variety of systems. In the proposed method Haar-like features it was noted that the standard
deviation be calculated in real time on a static area. Based on the pixel position, calculating the
standard deviation of the around area in real time and, if the reaction is to filter out the largest pixel
can get the energy map of the area containing the straight horizontal line. In order to select a
horizontal line of pixels from the energy map, we applied the linear regression, calculating a linear fit
to the transverse horizontal line across the image to select the candidate optimal horizontal. The
proposed method was carried out in a horizontal line detecting real infrared image experiment for

day and night, it was confirmed the excellent detection results than the legacy methods.

» Keyword : Horizontal line, Horizontal detection, Haar-like feature, linear regression

[. Introduction

sk, webd skl el Qg Fjuke) A A A 2Elel A 4
AFE] H]Z Bolol A Ak Yo e AZsl= AL 7B B A Ja MERAE T qRs 99T 5 .
| el eron cm s an wados o 5O B EEIA BEA HE A2 H90 AR A
19 GaAE e fda & g gEges A F ki S 8] a1
- e s IRST : Infrared Search and Tracking System = i
al - & 3L _Rlo =
(edge) H=[1-3]3} 31> W3 hough transform)[4-5]& & Ao fhe Tod Liolth FHe T Hae on S
e, B A b R AR AL A A el Aol A1 e Sl Eae] ool
. & Ak HALL go|lyy 7]E}F Alx 3l ko L
=2 = oJALS. 2= ] pa3 o] EX 58
ﬂ:iﬂhffi;?%ijifﬂ :ﬂx]i; o 2; ol Ao 1% A 2 B e ol 9
k) = - — k<) 2 5
s :‘ui L;ox_xq;o S o]§¢ w; ;o]:Oﬂ }\:010 = M; Sof ek gl o2 Axer ol A qEAel At
AEHE A A} e Al 2EHlY] E wa} & = “‘ v = = v
Z’Jf o Asg;};,";};; i[l] . :]i] o ii;jm A A2 B ool AR 8T 9
B A SR S e o D DI EC S E)
g3 3500 48 skl o, Woo[4]9]r;Weon 51612 94 & JeiAel 457 £ FAe] das AEos Sa/Edad
oY Y8 o83l w29l 2 Raske e A TROE B S S0 SR A EEE E Y
SF % Z 3 A% = x| * = %] 47 >4
ol=1od 3 3 o] A= =70 Q. )= BRSM A B i Sae ] =~ o= Ao U. 1A |
S I, Onoguchi[71= 433 clx e A&t +4& oI 8 A Q)= 2] 7hA] EAAF v B 0 AR (false alarm)
& A% AF 7EE A, TSl AT A e AT e e
2 gl Z] S22 9l 71 o]l AT o] ylH.F] A8 zlo] 913
olo} e el Ak el vial, d agelne E;;{L’JE ff?iﬁfﬁ e
GRS JUA0E AEol Bold SHS At 13 B4 ;;ijj EJEL] Lﬂtnj]ﬂjﬂ; i o L;;LT‘H]'H j:j
= o = oI} BB 3= ojols) =IAF ool B S = mhlo Ol aE 5 &l S ol "8
AN dAE B5 Aol tiiteln, 35 497 s 99 Aoz & g nadS BxZ=Hs)7)7) Lol vhd F
ol Sokow PRSIl B fold FAF AA L Wy o o e e EATE SIS A

* First Author: Byoung Sun Park, Corresponding Author: Jae Hyup Kim
*Byoung Sun Park(bs07.park@hanwha.com), Electro-Optics Team, Hanwha Thales Co.
**Jae Hyup Kim(jaehyup.kim@hanwha.com), Image and Sensor Team, Hanwha Thales Co.
* Received: 2015. 12. 10, Revised: 2015. 12. 18, Accepted: 2015. 12. 24.



A b 7hs/gdol Atk uebA] oA

b = i R A= VS

=

[¢)

ﬁoé‘%%ﬂi Hop 2

SISk

30 Journal of The Korea Society of Computer and Information
o WAt Ao R Hshs AT oig vAld e A ¢ AL Aete vkaae] dF yERdL
Galol AMA gtehy] whizell 4 9 o] 4] a7 1ol|A ZH2ke) AL lute] w3 s ousle, 3
o7 xA @A 7t ogl& & vk whEkA] SAuEE ojghn] AL o] o] JAl gre] 3, e o o JA gre] &5
AdE G oR dAE BXE] Hste] dlgHe] A FE omght sl miaae A el fow dE g
AR E s gotstar, T delA F7HHQ &4 7IHE AR Haar 7AF §42 5357 & A0E 7 A
A4g dor) gvk Fet seud diF IS s W, A HE/ERO Bol 48HY gt vk @9 B4 g
Gl wet 2329 B daeEE AL ¢ A gRel g wedtar Wi Yol "WolxAul vget Fue] naa s
At} TS e A4S we v Hod wEES YR
a7 Gl A e FEA B4 7S B4 SR Ettinger  th EACE Vicilla [12]2 9= I HelA T
51919 99 TR 719, Fefilatyev 511019 oA #  Haar A} 548 FE3te] Hod A5 92 A& ¢udF
3 X W3o] 7|wtel 7|y, 1E]a Libe §[11]19 7028 & 531t
H(median filter)¢} %1337 H(linear regression)el 7|4kt
71 ol 9t Ettinger ¢ 712 @53 949 99119
TS Atete] Al e F d9eE 288 F dE 5 [I : I]
A o] g Axksle 7ot ey 7|24 o & CCD 9%
Ang BeAT Y] WG, FoRbe BF neld 494 o E E E E
& A 2Bl A e Ago] ot Fefilatyev 59 7|2 7l
(canny) 71" [2-3]7} &= WZH[4-5]8 H-g3I3ch dubAQl
TAe A HAE 7IHelA T o] Z(noise)ell FoFstal, & E [I:I E [I:I
Zhek w7l A e A& Aol AstArt T 7 A4 BT dA
T Qe 878k 9tk Libe 59 7|HS EEEA
(morphology) 4+ F7F 28 Aiks Fasta, a4 A = I] = I]
A A oA 99 Avke HAY AS A PR A
Abetth Libe 69 712 wo|zof Zsta thekelh i)
BAoe e A3E S5 & e o] ok v E I:l E .:|
H7 o] B LT} ol el whel 3 AS AkshE ARt
o] §A438] Z7let™, @/ ellA #3do s FiE= 4974 E I: D [I
E4& wdskA] gt} AlgkstE 7ol A= Ettinger &9
713 o] G HAbe] FEIGIT a4 Gl A FEA

=

Hl—xg

w5
A7 % ek ol E 4
q0]7

A7t 7hssta GefA A
St} ol x| AR} Haar A

/\41 ﬁi

1.

¥

o°
=
Ay7g8tar, Libe 59 71

EZ]

shol Aksh 7ol A E

7% Haar §AF 54&

170

F3o] 249) A AW ¥ ERAAE 294 H
4 A AU G

718 S AdretaL, Al

o) el tiE Ag Ade A

[I. The Proposed Method

Haar-like feature

Haar +AF 542 Haar

of--

dew ge 5

2 A ZF

2 83}

a1 efetel SAl 2
3} o] AYSARL A

aar ar

et

it

Fig. 1. Haar-like features
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[1l. Experimental Result

Fig. 12. The experimental result of horizontal detectio,

(left-top) original image, (right-top) Fefilatyev's method,
(left-bottom) Libe's method, (right-bottom) proposed
method.

Fig. 13. The experimental result of horizontal detectio,
(left-top) original image, (right-top) Fefilatyev's method,
(left-bottom) Libe's method, (right-bottom) proposed
method.

Fig. 14. The experimental result of horizontal detectio,
(left—top) original image, (right—top) Fefilatyev's method,
(left-bottom) Libe's method, (right-bottom) proposed
method.
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Fig. 15. The experimental result of horizontal detectio,
(top) original image, (top—middle) Fefilatyev's method,
(top—bottom) Libe's method, (bottom) proposed method.
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