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Abstract

In this paper, we proposed an reconstruction algorithm of transmitted frames from displayed image on video terminal.
For image quality assessment of the video streaming in the wireless network, we need information of the image that is
fransmitied to the end-user’s device. Generally, subjective methods are widely used to evaluate the image quality by
human beings because it is difficult to extract the transmitted image from the end-user's device. This paper presents an
image reconstruction algorithm based on the displayed image in video terminal for the extraction of the transmitted image.
In the proposed method, we acquired the displayed image on video terminal using the camera. Camera~acquired images
exhibit geometric and color distortions caused by characteristics of cameras and display devices. Therefore we correct the
geometric distortion by exploiting the homography and color distortion by pre-computed lock-up table. The experimental
results show that the proposed measurement system vields promising estimation performance in terms of PSNR of 27~
28dB. We also carried out performance evaluation of the proposed method in terms of EPSNR and the quality of the
estimated images by the proposed algorithm was in fairly good range of MOS test scale.

Keywords: Image estimation, quality measurement, QoS, real-time multimedia service
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Table 1. PSNRs between the original image and the

estimated image by the proposed algorithm.

Average PSNRs

Sequences R B
compone |componen | componen | componen
nt t t t
Foreman | 2756 2801 26.55 2849
Hall-moni| 76y | 2727 | %755 | 217
Container | 2659 2659 24.80 27155
Carphone | 28.35 28.02 25.03 2859

(38)

Ao ZYY W5 YEL, yEF2 e Hrkske
#21 EPSNRE on|gtc). 28 1194 & = I%o] A
e dugEFE B A5 JAT B G4l
EPSNRgto] oF 0.45~055 Alel¢l A& #a& & o)
o|2]g EPSNR#t2 thro Atgde] A s14-& e
A8 A7 MOSY faird] ¥FEL. F, F 59AS
7HE MOS#t# 0~14Fe]9] & ZHe EPSNR Alo]
£ WHE 2¥, 045~05 FE EPSNR#LS A A A}
Zol Bt o, A5 94 4F9Y Aol A}
o]2 HH FASA L7lE MOSZEQ! faird] A
= 7

AL BT 5 Yo,



20094 18 HASHE =EX M 6 A SPEH A1 2

(a)

a8 10 (@) 7HHRIE ZS8 HAE () Metst gme|
&2 olEst YAE
Fig. 10. {a) Acguired images from camera (b} estimated

images by the proposed algorithm.

; N— J—

14 7 15131619 22252831 34 37 40 43 46 43 52 55 58 81 54 67 70 73 76 7962 5588 91 94 97

number of frame

|

a8 11, Hetst dma|ES o|asto] of =gt datn)
HA AlO|9] EPSNRE =M O =
Fig. 11. EPSNRs between the original image and the
estimated image by the proposed algorithm.
v.a 8
B =HdMe 34 YEdasdon A" 2EF
B 3 e SR e e d FAGNE F
Aste ¢nEFS ALt i ow B4 YE

(39)

39

71 47 @71 Wil 41

1 gl B34S Bk
WposA AY NSl B WS e FuA 3

Ao} e wol ATk ae 294 A%
e Aol A3 Wrlgend ut AU 87 3
Ak hseths 4AE A oAl H18% A7 Bol

aBfTe G AT gtk mebd B =RelAE
Faledae] #0129 And RGP e
7 8 FAGY F4 Akt o2

— = O
dnEE
=

3

= Jhekel ©hEy] Atole] F1atehy sjE3} Ze )
& 2493 st} RAFoEN AFd e
Ak HE Aol ME Agte duneEse] 45
1 sish o Qs A58
T8 71EY

EPSNRE A0 &

BTy

o2
o
>
e
o

=3
i
)
ok
i,
o,
N
i
ol
off n® 2

o
oo o o g

1o oX

x
™

¥

[1] C. Lee, S. Cho, J. Choe, T. Jeong, W. Ahn W,
and E.  Lee,  “Objective video  quality
assessment,” Optical Engineering, vol. 45, issue.
1, pp. 1-11, January 2006

Video Quality Experts Group (VQEG), “Final
report from the video quality experts group on
the wvalidation of objective models of video
quality assessment,” http://www.vgeg.org/, Mar.
2001

ITU-T Recommendation J144  “Objective
perceptual video quality measurement techniques
for digital cable television in the presence of a
full reference,” International Telecommunication
Union, March 2004

Zhou Wang, Alan C. Bovik, and Brian L. Evans,
“Blind measurement of blocking artifacts in
images,” IEEE International Conference on
Image Processing, vol. 3, pp. RB1-94,
Vancouver, Canada, Sep. 2000

Sukthankar R., Stockton R.G., and Mullin M.D,
“Smarter Presentations: Exploiting Homography
in Camera-Projector system,” Proc. IEEE Conf
Computer Vision, vol. 1, pp. 247-253, Vancouver,
Canada, July 2001

[2]

(3]

(4]



40

(6]

(7]

(8]

(9]

AEE[Y HO2 3 FILE

Okaiani K., and Dequchi K., “Autocalibration of
a projector-screen-camera system: theory and
algorithm for screen-to-camera homography
estimation,” Proc. IEEE Conf Computer Vision,
vol. 2, pp. 774-781, Beijing, China, Oct. 2003
Rafael C. Gonzalez, and Richard E. woods,
“Digital image processing,” Addison-Wesley,
1987

Zhang Z., “On the epipolar geometry between
two images with lens distortions,” Proc. Int
Conf. Pattern Recognition, vol. 1, pp. 407-411,
Vienna, Austria, Aug. 1996

Graham DF. Steven DH, and Paul MH,
“Color by correlation: A simple, unifying
framework for color constancy,” IEEE Trans. on
Pattern Analysis and Machine Intelligence, vol.
23, no. 11, pp. 1209-1221, Nov. 2001

(40)

ror
-+
r>=

&
e

0

0z
1
i

2005 ~
<FRARE
o] >

2000@
20024

A Fe-dieha

(T) o A

2002%3 () 92 ¥ A,
~2005@ Univ. of
Washington
AHE T (FAS)
BB A,

34U,



