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A Study on Measurement of Objective Image Quality by Scanning
Type for MPEG-2-based Terrestrial 2HD Service and Application
on Experimental Broadcasting
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Abstract

Since starting of terrestrial digital broadcasting in 2001, there has been discussion on introduction
of multiple broadcasting services, one of advantages of digital broadcasting. In the mean time, task
force on terrestrial multiple channel experimental broadcasting was formed with government
organizations, broadcasting companies and household appliance companies in Oct. 2013, and
terrestrial multiple channel experimental broadcasting was started between Jan. to April, 2014. Based
on this experimental result, EBS started 2HD MMS experimental broadcasting first in Korea on Feb.
11, 2015. This study was carried out in consideration of operation of 2 HD channels in existing
6MHz bandwidth based on MPEG-2 codec with development of compression technology. A study on
image quality optimization was carried out and applied to 2HD MMS experimental broadcasting
through application experiment of variable bit rate and change according to 1080i and 720p scanning
type.
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where: M =Image height in lines
N = Image width in pixels
R(x,y) = Value of a pixel in the reference image at address x, v (1)

I(x,y) = Value of a pixel in the input image at address x, y
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(Figure 2) PSNR Measuring System
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EG- | 4M [ 5M [ 6M | 7™M | 8M | O9M 11\/?
2

Boni | PSN [ 32 [ 33 |34 [34 |3 |3 |2
Honi | BY [ 02 |24 |15 |74 [19 |58 | &4

(1080 ["psN | 35. | 36. |37 |37 [37 |38 |38
D | RC |76 |63 |23 |59 |8 |25 |37

PSN [ 17 [12 |09 [05 |04 |03 |02
Delta [ R-v | 6 2 1 9 5 9 6

Valu

e PSN 1.2 0.8 0.6 0.3 0.3 0.3 0.1
R-C | 6 7 0 6 0 6 2
PSN | 0.5 0.3 0.3 0.1 0.0 0.1 0.0
Delta | R-Y | 4 1 2 4 6 3 4
Vari
ation PSN | 0.3 0.2 0.2 0.0 0.0 0.2 0.0
R-C 9 7 4 6 6 4 4
<Table 1> 1080i Measured value
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(Figure 3) Change graph of Delta value 1080i

(¥ 4) 720p DEF F W} 2=

4s.00

40.00

——PSNRC

IM 2M 3M 4M SN 6M 7M 8M 9M 10M11MIZM13MI4M1SM16M17MIEM

(Figure 4) Change graph of Delta value 720p

<3 2> 720p &74A

EG- | 3M | 4M 5M [ 6M | 7TM | 8M | OM

Bomi | PSN | 33 |34 |35 |34 |35 |36 |36
Hami | B-Y |03 |31 |02 |48 [80 |08 |28

(720p [ PSN | 37. | 38 [39. [39. [40. |40 T 40.
) R-C |8 |79 32 |71 [05 [28 |47
PSN [ 22 |12 07 o4 [o03 o2 [o02
Q]ellta R-Y |6 8 1 6 2 8 0
SUTPSN [19 [09 [05 [03 |03 [0z [o1
RC |0 4 3 9 4 3 9

PSN | 09 | 05 02 101 9140 0.0 100

Delta | R-y | 8 7 5 4 8 6
Vari

ation | PSN [ 09 [04 |01 [00 [01 |00 |00
RC |6 |1 4 |5 |1 |4 |6
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(Figure 6) Picture of 2HD Measurement
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