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A study on Real—time Graphic User Interface for Hidden
Target Segmentation
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Abstract This paper discusses a graphic user interface(GUI) for the concedled target segmentation. The human subject
hiding a metal gun is captured by the passive millimeter wave(MMW) imaging system. The imaging system operates on
the regime of 8 mm wavelength. The MMW image is analyzed by the multi-level segmentation to segment and identify a
concedled wegpon under clothing. The histogram of the passve MMW image is modeled with the Gaussian mixture
distribution. LBG vector quantization(VQ) and expectation and maximization(EM) agorithms are sequentidly applied to
segment the body and the object area. In the experiment, the GUI is implemented by the MFC(Microsoft Foundation Class)
and the OpenCV(Computer Vision) libraries and tested in red-time showing the efficiency of the system.

e Key Words : Passve Millimeter Wave Imaging, Concealed Target Segmentation, Graphic User Interface (GUI).

Received 12 November 2016, Revised 4 December 2016, Accepted 27 December 2016

* Corresponding Author Seokwon Yeom, School of Computer and Communication Engineering, Daegu University, 201, Daegudae-ro,
Gyeongsan-s, Gyeongbuk-do, 38453 Korea.  E-mail: yeom@daegu.ac.kr



M| - AAR] &S| =FX| Vol, 17, No, 2 : 67~70 December, 2016

I. M2

75 denEa QYA 7] SO )
7 s 3mmek mm gelel] FX5te 71 Tk
2 Qlsje] Fakgo] Uk FhARHHel Helil sk
Lr) dejEs oEg Easks E4o] goly Y
S gAshe Hek A AARlolq ol
Jei=l QIti1,2]. I8y Rayleigh criterionof u}
SErt wehe wel Atk 459 Alame
F vk Ba gl e o] Fout 41
2157t we- wjeRRt & Al%o)7] whzel SNR(Sngd
-to-Noise Ratio)o] wropx] 4] ko] wry{3].

P B HFozE o) o AE QY

Py

ke Boltl45]. 2 =RolMe oA 2

B2 olgstol A 29

LR W RS S
QAR 1 A8} QIEjsolA(Graphic User
Interface, GUI)E Pk thebd] o4h et

hva S HY3Fk5
#2490 Jods =3

-

= od
Ao} Z8(Global Segmentation) ol B} A
s2efstal =4 Z8i(Local Segmentation)oflA] 2

| F9S SAl=RE Eakity deju]e)
[AETRHE 7ReAIE & HE(Gaussian
Mixture Modd, GMM)[6,7]2 ZE3}ar Z+
o] A} Hilo= LBG(Line-Buzo-Gray) HlE| <k}
SKVector Quantization, VQ), %(Expectation)-Z]cj
3} (Maximization) (EM) %112]Z, Bayesan 7
o g8 9. VQ UarElEH101> GMM
o] z7| wetulE 2% gk flste] ARSI EM
gz HHEAo g Af2e GMME] HlejulEs
F7g3lt). Bayesen 4 g2 7F HAlo] Lak=
SUAEE 24t 2 =12 (110 3" I

o A BHL Z7Bk AN Ak

[t rlo

o%.%ﬂl
or [

Lo
of 2

ALSSE(Pogterior Probability) T4 o=z LA
Fek

a9 2= MFC 212194 OpenCVE 7k
GUIO HAIAQl ot = ARBAR}

AEjsta T oy Baa SRl
| &AHoR ofgoltk YL Eo]u]
A AR Al o A ek gRE 2

oS AARIL M2 s3ENE &Y

MT
%
o2

o

[Global Segmentation

e i s Bayesans Body

@ oceesin -» > EM y—>! dedision } area
processing L___a process erosion

l Local Segmentation
ciog

Fig. 1. Block diagram of multi—level image
segmentation
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Fig. 2. Block diagram of GUI

I3 3¢ o JRde) sEEe e c =
27909) 3 BE Uehich F2e ageo) |
v ugA) gele) Are w4 WA HaR
oh O3 4 BA B RoE

Multi-level EM()
e [

init EMQ
- | em_algorithmp

1
init EM( !
em_algorithm() |

[

Body area
erosion

L |

Convert a negative
MMW image

OnTimer()

Fig. 3. Block diagram of multi-level segmentation
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Fig. 4. Block diagram of threat analysis
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Fig. 5. Block diagram of GUI display
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Fig. 6. MMW image segmentation of a gun and
GUI display
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