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Fig. 1. Motion vector estimation using multi-reference
frames in H.264.
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Table 1. The proposed algorithm for MRME
(Multi-reference Frame Motion Estimation).

N = The number of reference frames
A current frame is f(2).
MVMAP, k=2.3,...N aregivenby the scheme of Section III-A.

Skl k)

Step 0 : Themode 4% B isone of {16x16.16x8, 8x16,8x8,8x4.4x8 4x4}.

Step 1 : Estimationof rmm ey foraframe f (£) by (1) with k=1.

Step 2 : Make a MVMAP; ..y, from rm'f(( 17 bY the scheme of Section TI-A,
and save the MPMAP, , 7 for a frame f (¢ +1) which will be
a current frame in the next phase.

Step3 : k=2.

Step 4 1 PMVye ey = L jpcienmion) +rnv:,m_>m,;:,h for all blocks in f1t).

Step 5 : Estimate mv;m#“_}:)by refinement of PMV,

Step 6 : If k<N, then k =k +1 and goto Step4.

)= G=5)"

Step 7 : Among the all mx'}UH,[H), k=12...,N,
MV,.p is selected by minimizing cost function of (1)

Step 8 : Unless all block types of {16x16,16x8, 8x16,8x8,8x4,4x84x4} are
considered, then goto Step 1 with the next mode.

Step 9 : Decide a mode by minimizing (2), and stop.
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Table 2. Total motion vector estimation time for various
sequences.

Total MVE time (sec) for a sequence

Reduction ratio

Sequence Proposed
Conventional MRME (%)
MRME
Car phone
183871 30.576 2152
(64khps, 100 frames)
Foreman
181.561 37.800 2081
(64khps, 100 frames)
Mobile & Calendar
4009.108 §20.008 2045
(128kbps, 150 frames)
Tempats
6836.275 1421359 20.79

(258khps, 260 frames)

E 3. A% HEE oSS S8 S dite] 3lelal
Table 3. The number of arithmetic operations required to
estimate a motion vector of a AxB block.

The number of the required The number of the required
Function
additions multiplications

Conventional MRME BM__ iy #(A % B x3) BM_ oo ¥ (A xB)
Median operation Lt .
for L element vectors

BM.,,. .. ¥ (AxBx3 BM, *(AxB)+(N-1
I B (AR} | BN x (AXB+ D

QDAL

* Assumed that BM,

oy 15 the mumber of the sequived block matchings in 2 scheme

BV~ T OxH D= )
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