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A 2-D Triangular Mesh Based Motion Compensation
For Very Low Bit Rate Video Coding
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ABSTRACT

This paper presents a new video codec which is based on 2-D triangular mesh-based motion compensation and
two step grid point motion estimation. With this approach the efficiency of compression and the quality of
reconstructed images are improved. The compensation of motion for each triangular patch is performed by image
warping using motion vectors at the grid points. The prediction error coding and the rate control meet MPEG-4
VM 3.0 specification. The experimental results show that the codec system proposed is simple in complexity and

moreover, the quality of decoded images is improved.
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Fig. 2. Initialization of 2-D triangular meshes
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Table 1. Simulation Conditions

_ Bitrale kbps | 10 s & Daughter,” “Silent Voice,” “Hall Monitor,” “Con-
Rusolutlon QCIF ! QCIF tainer Ship" Al 20] el o PSNR AAE B
framc RcllL H/) 7.5 10 Frrdl, B Al 2= 10 kbps 2, U R] AJgAE L
Hall Hall 24 kpbs&. 7z} 2 3.3} 3L} 21 60| A B npe}
a o )

Sequence Container (,(m(l;mcr Yo, HEl uide] ¥ A AAAEY & LY
M&Dd Zd-l " o s AIFe WRlol H.263 Wtk PSNRo| $-4:%

R — o et 29 e

Mother & Daughter(10kbps)

F 1o v 48 @3¢ RoFEuh ® 19M Be
npe} 7ro] 4 EHeol g AfAvE AAEEHAEW e H.263 —— Proposed
=2 z}z} “Hall Monitor,” “Container Ship,” “Mother 36
& Daughter,” “Silent Voice” o]tk 2 37H 2] Al 712 34
& 10 kbpse} 24 kbps ztztol sl sl e E 30 2\ .
of, upx]El A2 24 kbpss R us ALt BE A (% 30 ‘--'-""--‘__“_ —_.."‘-'”
o Aol ‘»219- QCIF(Y:176x 144, U, V:88x72)%, o g i
Zhzhel AlalAiE 10 Fakel gakel 300 wE g o6 ‘
U Ao 3}21011] °]% 10 kbps¢l Z-9-+2 7.5 Hz% 0 60 120 180 240
24 kbpsSl 73 10 Hz® 32g)g) vl f.{-\'l &t it Frame No
(a)
T2 o HY Ay
Table 2. Simuiation Results
Bitrates H.263 2-D Triangular Mesh
Resolution Sequences PSNR Mean : PSNR Mean
FrameRalte Y U A\ Q Bitrates Y U v 0 Bitrates
10kbps Hall 29.06 | 3550 | 38.95 1 19.20 10.03 29.51 | 3599 | 38.85 | 18.65 10.20
QCIF Container | 29.18 | 36.33 | 3553 | 17.88 10.01 29.43 | 36.79 | 36.02 | 17.73 9.99
7.5Hz M&D 30.69 | 37.01 | 36.99 | 14.81 10.01 32.36 | 38.72 | 39.54 | 13.83 10.03
Hall 32,66 | 36.92 | 39.15 | 10.4] 23.98 33.29 | 37.51 | 39.69 | 10.07 24.17
24k‘bp:5 Container | 31.77 | 38.00 | 3727 | 11.44 24.01 3293 | 39.06 | 38.20 | 9.23 23.98
QCIF M&D 32.89 | 38.30 | 38.66 | 9.52 24.11 35.04 | 40.36 | 41.10 | 837 24.23
10Hz Silent 29.87 | 34.36 | 35.56 | 13.93 23.99 30.80 | 35.47 | 36.78 | 14.01 23.60
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Fig. 6. PSNR comprison of the proposed and BMA ehel Maskyl g4 ) PGA (b)H.263 (¢) A

sk
Fig. 7. Decoded pictures of "Mothor & Daughter” (120th
frame) at 10 kbps. (a) Original (b) BMA (c) Proposed
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(a) (a)

()
()
12! 8. 24 kbpsoll A] “Silent Voice™ (180 A 2l el)e] M 2249, 24kbpso A1 “Hall Monitor™(102 &) g glye] =
F8lyl A () 1A (b HL263 (o) Al of ol Sobyl a4 G919 ) (b H 263 (¢) ® ek &b by
Fig. 8. Decoded pictures of “Silent Voice™ (J80Lh frame) at Fig. 9. Decoded pictures of “Hall Monitor"(102th frame) at
24 kbps. (a) Original (b) H.263 (¢) Proposed 24kpbs. ta) Origanal (bi H.263 (¢) Proposed
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