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Abstract A rate control function is necessary for vector conversion since image quality or vector codes should be
adjusted to the resolution of a display or processing power of a terminal. In this paper, we study a hierarchical
coding of vector representation to achieve a flexible rate control function. First, we explain that not only positions
or inclusive relations of objects but also an integration of straight lines and curves or a coordinate granularity fulfills
a hierarchy representation. Next, we show that a hierarchical coding is an effective for rate control function. Then,
we propose a hierarchical coding with a base layer and some enhanced layers. The proposed method is able to
achieve both a flexible rate control and a quality scalability function.
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Table 1 File structure of vector representation

X Y Info. note
0 70131 Start (absolute) coordinate
0 -147 i Relation coordinate
24 0 60c
0 -15 7c
-32 =32 127C
33 -33 2015 C
-25 0 12c¢
0 =25 Tc
32 18 13 ¢
0 -13 9¢
39 -18 11¢
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Table 2 Sample of making a hierarchical coordinate data

Absolute coordinate | Quantized coordinate

X y Info. x’ y’ Info.
70131 0 35066
69984 i 0 34992 i
24 69984 60 c 12 34992 30 c
24 69969 7 c 12 34985 4c
-8 69937 127C | -4 34969 64 C
25 69904 2015 C |13 34952 108 C
69904 12 c 34952 6 ¢
69879 T c 34940 4c
32 69897 13 ¢ 16 34949 7Tc
32 69884 9c 16 34942 5¢c¢
71 69866 11 c 36 34933 6 ¢

Base layer Enhanced layer
X y Info. X y Info.
35066 0 -1
=74 i 0 0
12 0 30c 0 00
0 -7 4c 0 -10-1
-16 -16 64 C 0 -1 0-1
17 -17 108 C | -1 0 0-1
-13 0 6¢ 0 00
0 -12 4c¢ 0 -1 -1
16 9 7c 0 -10-1
0 -7 5¢ 0 0 -1
20 9 6¢ -1 0 -1

ooobobOobOobOobOobOobobobooooo
oooboobOoboboboobooboobooooboooo
ooooog

0200000000 20000000000DODO
000000000 Absolute coordinated D OO0 000
000 00 Quantized coordinate00 000000000
000000000000 00D0OQOBase layer00 O
0000000000000 D00ODOO000Enhanced
layerd0d

030400000000000000 200000
00000bOo0o0o0oD20000000000000
gooood

4.3 0000OD0OODOOOOODOODOO
0o000oDoDOoooooDoooOooDoooDooDooon
0400 50000000000000DO000OODOO0O
0oodoOooOoo0ooO0o0o0ooooooooooooon
0oodoO0oOOooOOooDOobOO0DOO0bOOobOooooooon
0oOod0oO0doOO00O0bOOo0obOOoO0obOOobOooooon



03 00040000
Table 3 Sample of 4 hierarchical coordinate data

Base layer Enhanced 1 | Enhanced 2 | Enhanced 3
X y Info. | x y Info.| x y Info.| x y Info.
0 8767 0 -1 0 0 0 -1
0 -19 i 0 0 0 0 0
3 0 8c 0 -1 0 0 0 0 0 0
0 -1 1c 0 -1 0 0 -1 0 0 -1 -1
-4 4 21C|{0 -1 -10 ] 0 -1 00 0 -1 0-1
5 -5 32C|-1 0 -10 (-1 0 OO0 |-1 O O0-1
-4 0 2c 0 0 -1 0 0 0 0 0 0
0 -3 1lc 0 0 0 0 00 0 -1 -1
4 3 2c 0 -1 0 -1 -1 0 -1 -1
0 -2 2c 0 -1 -1 0 0 -1 0 0 -1
5 -2 2c 0 -1 -1 0 -1 0 -1 0 -1
66400 . —
Base Points —+—
Reconstructed Points -
66300
> 66200 /
%X i S \SK
66100
66000
35500 36000 36500 37000 37500
X
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Fig.4 Integration sample 1
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Table 4 Coordinate of both before and after integration

and making hierarchical coords 1

Base coordinate Reconstructed coordinate

X y Info. X y Info.

37256 66169 10 c 37256 66169 10 c
36448 66256 30 17 C | 37180 66177 3017 C
35882 66154 533 61 C | 36276 66167 528 451 C
35948 66166 207 c
35882 66154 90 c

Base layer Enhanced layer

X y Info. X y Info.

-9 -14 10 c 113E
-808 87 3017 C -76 8 3017 C
-566  -102 53361 C| -904 -10 528 451 C

-328 -1 207 ¢
90 ¢
66800 —
66700 /w/
66600 e
66500
>- 2
66400 -
66300 /
66200 \L

Base Points —+— |
Reconstructed Points —>x-—

66100
40400 40500 40600 40700 40800 40900 41000

X
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Fig.5 Integration sample 2
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Table 5 Coordinate of both before and after integration

and making hierarchical coords 1

x base y base Info. x recon y recon Info. recon
40972 66792 89 41 C 40972 66792 89 41 C
40790 66703 3419 C 40784 66700 34 19 C
40696 66494 178 80 C| 40784 66630 62 36 C
40544 66314 23 17 C 40724 66557 20 c
40544 66194 23 -37 C 40696 66494 20 c
40461 66215 66 24 C 40656 66447 17 c
40631 66393 15 ¢
40544 66297 26 ¢
40544 66283 26 c
40495 66206 21 c
40461 66215 31 c
x base y base Info. x ext y ext Info. ext
-110 -102 8941 C 149E
-182 -89 3419C -188 92 3419C
-94 -209 178 80 C 0 -70 62 36 C
-152 -180 2317 C -60 -73 20 ¢
0 -120 23-37C -28 -63 20 ¢
-83 21 6624 C -40 -47 17 ¢
-25 -54 15 ¢
-87 -96 26 ¢
0 -14 26 ¢
-49 =77 21c
3lc

1.0
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Hierarchy 2 - P
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Fig.6 Performance of hierarchy using unit scale.
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