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1. Introduction

Doc #153 (Nurnberg Meeting,1986) showed that one-dimensional
code conversion 1is better than two-dimensional one for coding
motion wvector information, while clear difference was not shown
with respect to the expression of vector, absolute or relative.

This contribution again describes comparison results of the
two coding methods, absolute or relative. Influence by folding
over out-of-bound relative motion vector is also described. In

addition, a practical code set for motion vector information |is
provided. [13102]

2. Absolute or Relative -- Coding Efficiency Comparison

(1) Number of Non-zero Vectors

The number of non-zero vectors was measured for the four
test sequences i.e. MA, CJ, SP, and TR using both absolute and
relative expressions. According to the result shown 1in Table
1(a), the number by the relative method decreases by about 11 %
on the average compared to the absolute method.

The relative expression is considered to be much better for
panning sequences. To show this, twOo pPanning sequences were
added in the measurement. The result is shown in Table 1(b). The
reduction ratio of the non-zero number was as much as 40 % for
teieconference sequence (Telecon) and 65 % for scenary (Palace).

(2) Information Amount

According to statistics shown in Tables 2 through 4 for 147
coded frames including MA, CJ, SP, and TR, the information rates
of Type3 + DMV/MV were

4638 bits/frame for Absolute, and

4492 bits for Relative,
respectively as shown in Table 5. The Relative method is slightly
better. ' :

According to Tables 1| (a) and (b), an average code length
for a non-zero vector can be estimated to be about 7 bits in
both representation methods. When the Relative method is employed
in encoding vector information for panning sequences, 165 and
519 non-zero vectors were reduced for Teleconference and Palace
sequences, respectively as seen from Table 1. Therefore, this
corresponds to reduction of approximately 1000 and 3500
bits/frame, respectively.



3. Influence by Folding Over

Assuming that motion tracking range is limited within +7
both horizontally and vertically, comparison was made with
respect to entropy values between two expressions with and
without folding over of relative motion vectors. For the fold-
over expression, the difference vectors range from -8 to +7 both
horizontally and vertically. Without folding over, the range is
from -14 to +14. (See Appendix 1.)

According to Table 6, entropy values for the fold-over
expression are always smaller than those for the difference

expression without folding over. This is ensured by Information
Theory.

4. A VLC Set for Relative Expression of Vector Information

Table 7 shows a practical VLC set which can be used in the
initial Flexible Hardware test to code-convert difference motion
vectors to two one-dimensional code words. The bit patterns can
be used for horizontal as well as vertical components. Maximum
length of consecutive zeros is seven. No combination of code
words given here produces 15 or longer consecutive zeros.

Comparison of coding efficiency is shown in Table 8. The
information rate increase from the average entropy value is only
0.86 % , and 0.05 % from Huffman code designed {from statistics.
When this code set is used for relative vectors of MA, CJ, SP,
and TR, each vector is represented with 8.2 bits on the average.

5. Conclusion

It has been confirmed that motion vector information can
better be expressed in a relative form as agreed in Montreal
Meeting 1986 than in an absolute form. A VLC set given in Table 7
can be used in Flexible Hardware at the initial stage to encode
motion vector information in a fold-over expression.

[1] Section 5.1/Doc.# 181R (Nirnberg, 1986).
(21 Doc.# 153 (Nurnberg, 1986).
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