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2 % ABSTRACT

€ =E2 MPEG-21 tAE olo]d] 239 This paper deals with heterogeneous
HH 71€ T U £9 Hive FoR%] # video transcoding, which is one of key
o nEIY. FIHRA7)IE HHEE SHAM & technologies for the MPEG-21 digital item
X o8 7867 el 22 HE AAHE adaptation. It is noted that motion vector
7IMe] wt=Al oshy, 71&e) WHEL P-  reuse is necessarily required for
picture®ts #18 §2¢] HE] AAHE 7'M A computationally efficient implementation of

o

3t Yot & =Tl = Bpicture® 1% the transcoder. But conventional transcoder
F7H A Y Y A 7R S ARk Al employs the motion vector reuse methods
At 7S AHER o2 I/B/P picture ¥ 2 only for P-pictures. In this paper, we
B R33H+= MPEG HIEEER F35¥W#o] 7} propose two new motion vector reuse
S vt AFH d8E W £ =% A method for B-pictures. By using the

HE FE AW 45 2 AW proposed methods, we can produce the
Py
%

O

MPEG bitstream, which is encoded in a
Ao Bl I/B/P picture mode. Computer simulation
results show that the proposed methods
can reduce the computational burden of
the transcoder significantly, while allowing

only a small amount of performance

degradation.
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DCT: discrete cosine transform
IDCT: inverse discrete cosine transform
ME: motion estimation

MC: motion compensation

Q: quantization

IQ: inverse quantization

DEC: decoder
ENC: encoder

VLC: variable length coding
VLD: variable length decoding

(TR 1) 25HET|o E2MT
(Fig. 1) A block diagram of the transcoder
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(H 1) #Egr|o] 282 (29 msec/frame)
(Table 1) Complexities of transcoders

total | DEC | pixel | ENC(ME)
basic(4) 76 7 13 54 (22)
basic(8) 11 7 13 90 (58)
basic(16) | 223 | 7 13 | 201(169)
basic(32) | 568 | 7 13 | 547 (516)
B1(16) | 47 7 13 25 (3)
B2(16) | 47 7 13 25 (3)

26

LECESEEE L

ha Gl i &4 .
(F Dell AT F30s7)e] S3=S 43

By, 7]17(40 | _1?__3_ 1

_VE
rd
o
=,
o
N
og{é
o)
e
rtﬁ

gy ﬁ“ qr oF
L

2R oro

ap e r% N
o

z of

o 48

== mlO

L

oo

ol

ok

1%

lo

2

1o,

N

re

)

= 10
)
9

1%
of

Jz A orr 4z ro
30
=
o
_P'

s 5
e
=
Erlr
g
N
S R
R
ﬁrﬂ
mxm—ﬁ
=
=
o)

el thaf A
7S dig

2

e rSE
BN

= 719 £49 9] AL
Fe Aol Aol §ee @
uE Lo 2 T e
daAT A G B

%2
XL
_E.
iit
tlo

N

PO
fol

tlo rE
iy
J
)
1
i

£ Ao M+e cyclamen, bream, stefan % 3
WA A G tis Al Fawer]e
PSNR WA g n&dstn, 1 2445

(B 2)d AAetATh (E 2)9M & ITU-
R BT.601 342 QCIF =72 waet i}

SHg7|e] 232 vlwsle] PSNRE 43}

93\‘:}. agla, (2% 3)oA = cyclamen %5749
s 7122 E/“ W7, AlRFEE MEDIAN-
Bl ¥ MEDIAN-B2 Wi oz dojzl FidE
gk 2 d PSNR& EAI8H Aojth,
(2% 3)oll ZAIe Ze ¢ PSNR =%

=
EEE A



B-Zalgl S Wl MASS 0lgE E4HICle ¥auEy|

& &k, A4
= g 35. 79d891 Aeg BIn
MEDIAN-B1 7|®¥& 35.484B, 132,

MEDIAN-B2 7]

U, Ph) PEEel FAE A5E BYg
o Aviny 7L

1 £AH9 Bagld Hd 247 0,
A9 53 0.16dB A= A&°l Astd= € &
AL (E D ANE B A

He 35.63dBi ERso, 71 &5tk
45
43
a1 A
M A
@37
2
%35 1
a. 33
31
29
27
= o 50 100 1650 200 250 300
Frame number
(a)
45
43
“ M.,
o M, ,
I , |
§37 i 4 A Mu\ I
e A
a 33 V},
31
29
27
= 0 50 100 150 200 250 300
Frame number
(b)
a5
43
13 J
{
38
e L M&YU\A N
2 i Wy
g i {
£33
31 ¥
29
27
® o 50 100 150 200 250 300
Frame number

(c)

(T8 3) =79 PSNR 45; (a) 7128l 7|, (b) MEDIAN-B1, (c) MEDIAN-B2
(Fig. 3) PSNR profiles by (a) basic transcoder, (b) MEDIAN-B1 method, (¢) MEDIAN-B2 method

A Qe J|HEL v @A 943 S &

13

=1
=

w}
K

27



HHEEMNMHSE =2X 17 28 (2002. 11)

(E 2) 23H27[2 PSNR Mds
(Table 2) PSNR performance of the transcoders

PSNR(dB)
I B P B

basic 36.72 35.50 36.25 35.79

Cyclamen Bl 36.34 35.22 35.86 35.48
B2 36.50 35.32 36.11 35.63

Basic 39.34 37.50 39.54 38.17

Bream Bl 39.39 37.21 39.02 37.85
B2 39.26 37.32 39.07 37.93

Basic 30.88 29.37 30.57 29.80

Stefan B1 30.11 27.93 29.64 28.55
B2 30.13 2797 29.63 28.57
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