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Vector Map Data compression based on Douglas Peucker
Simplification Algorithm and Bin Classification
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ABSTRACT

Oh Jun Kwon H*,
Ki—Ryong Kwon
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Vector data represents a map by its coordinate and Raster data represents a map by its pixel. Since
these data types have very large data size, data compression procedure is a compulsory process. This
paper compare the results from three different methodologies; GIS (Geographic Information System)
vector map data compression using DP(Douglas-Peucker) Simplification algorithm, vector data
compression based on Bin classification and the combination between two previous methods. The results
shows that the combination between the two methods have the best performance among the three tested
methods. The proposed method can achieve 4-9% compression ratio while the other methods show a

lower performance.
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Fig. 1. Encoding by the FHM Algorithm,
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Fig. 2. The proposed vector map data compression method,
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Map Attribute Total Object Total Vertices Data Volume (Bytes)
b Fig. 5(a) Polyline 12,605 90,525 1,448,400
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Fig. 5(c) Polyline 25,522 383,200 6,131,200
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Fig. 5. (a) Polyline layer, (b) Polygon layer for Daegu and (c) Polyline layer, (d) Polygon layer for Changwon,

Table 3. Number of vertices in simplified map according to threshold using DP algorithm,

Vertices number after simplification [compression efficiency %]

threshold Daegu Changwon
(e) Polyline layer Polygon layer Polyline layer Polygon layer
(90525) (Fig. 5(a)) (70431) (Fig. 5(b)) (383,200) (Fig. 5(c)) (158,623) (Fig. 5(d))
1 49625 [51] 61643 [87] 153254[39] 115953[73]
2 43368 [47] 56938 [80] 125097(32] 102322[64]
3 40573 [44] 53506 [75] 112822[29] 96517[60]
4 38857 [42] 50399 [71] 104350(27] 91640[57]
5 37758 [41] 47356 [67] 98425(25] 85745(54]
6 36978 [40] 43897 [62] 93769(24] 79319[50]
7 36310 [40] 40307 [57] 90012[23] 73039[46]
8 35794 [39] 37334 [52] 86658[22] 67977(42]
9 35356 [39] 34984 [49] 83664[22] 64092[40]
10 34990 [38] 33081 [46] 80970[21] 60722[38]
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(a)

(c)

(b)

(d).. ot

Fig. 6. Shape changes with €=5 using DP algorithm: (a) Polyline layer for Changwon (b) Polyline layer for Daegu,
(c) €=9, (c) Polygon layer for Changwon, (d) Polygon layer for Daegu,

Table 4, Compression performance in according to the bits assigned to each bin,

Layer Daegu Changwon
Bits for Bits for Bits for | Compressed | Bits for Bits for Bits for | Compressed
CB DB AB Data CB DB AB Data
8 6 0 178402 [12] 8 6 0 541771(8]
8 5 1 162496 [11] 8 5 1 501782[8]
Polyline 8 4 2 159488 [10] 8 4 2 501002[8]
8 3 3 154052 [10] 8 3 3 533275(8]
8 2 4 158677 [10] 8 2 4 588243[9]
8 1 5 168877 [11] 8 1 5 658325[10]
8 0 6 183008 [12] 8 0 6 737574[12]
7 6 0 119882 [10] 8 6 0 247563[9]
7 5 1 109367 [9] 8 5 1 227336(8]
7 4 2 104510 [9] 8 4 2 221564[8]
Polygon 7 3 3 107428 [9] 8 3 3 231626[9]
7 2 4 114662 [10] 8 2 4 250888[9]
7 1 5 125061 [11] 8 1 5 276839[10]
7 0 6 137709 [12] 8 0 6 307211[12]
d Rl EF 79 9 HolE o4E 7Rl #g 243 Ho dSFES VnsIES of kil 49 28~
A#E ol Table 49+ Fig. 7 WERHATH 39%, ZE|L9] A§ 37~75%2 & zolE R
Table 49} Fig. 7914 B %o Hl &7/ 7|t npREto 8 B =FolA AHE 4 7Y AP
e dolE fF /I Y8 WE dolEe ¥4 A AAE DP ©edt GuE]Ee] Ads B &

W3} glo] ¢kEFE WA= DP ©est daeEd

E9 A AL AASEAE

2
=
i)

2
it
ofy
2
Is
o
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(d)

Fig. 7. Compressed map by vector data compression based on bin classification; (a) Polyline layer, (b) Polygon
layer for Changwon and (c) Polyline layer, (d) Polygon layer for Daegu,

Yool Azt o2 IA WaE 74 g YUES AzHoz tTAe FUA e 7t glojol Sl )
Q7] 9a) YAAE 22 wAST W BF N wE &) DP st AW 2 w B 6 9E dolg
ol k& AMe 7t Wl BYEE vES s 43 AWT A% /We) Ad ARE vwsts
WA A sk obel Table 59 Fig. 891 A M| Table 60.2 Uehjich 2 @_fw Ak o7
4% E8e Ueh A3E ww Agac A%, Zedle) FEEL DPUL A3 &< 1)

Table 5. Compression performance of the proposed method,

Layer Daegu Changwon

DP Bits for | Bits for | Bits for | Compressed DP Bits for | Bits for | Bits for | Compressed
CB DB AB Data CB DB AB Data

2 8 6 0 116222 [8] 2 8 6 0 334965(5]
2 8 5 1 106546 [9] 2 8 5 1 298494[4]

Polyline | 2 8 4 2 99317 [6] 2 8 4 2 273826[4]
2 8 3 3 94407 (6] 2 8 3 3 264378[4]
2 8 2 4 91852 [6] 2 8 2 4 269255(4]
2 8 1 5 92280 [6] 2 8 1 5 284584(4]
2 8 0 6 95405 [6] 2 8 0 6 307058(5]
2 7 6 0 110033 [9] 2 8 6 0 216767(8]
2 7 5 1 98885 [8] 2 8 5 1 193639[7]
2 7 4 2 91636 [8] 2 8 4 2 180352(7]

Polygon | 2 7 3 3 91845 [8] 2 8 3 3 181614[7]
2 7 2 4 96022 (8] 2 8 2 4 191048[7]
2 7 1 5 103129 [9] 2 8 1 5 206639[8]
2 7 0 6 112432 [9] 2 8 0 6 226400(8]
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(a)

Fig. 8. Compressed vector map data by vector data compression based on bin classification; (a) polyline layer,
(b) polygon layer for Changwon, and (c) polyline layer, (d) polygon layer for Daegu,

Table 6. Compression performance of proposed method and conventional methods,

Map [90mpres§ed Datfi Map ?ompres§ed Datfi
(Dacgu) Compression Ratio] (Changwon) [Compression Ratiol]

DP BCVC Proposed DP BCVC Proposed

794000[51] | 178402 [12]| 116222 [8] 2452064[39] | 541771[8] | 334965[5]

693888[47] | 162496 [11]| 106546 [9] 2001552[32] | 501782[8] | 298494[4]

649168[44] | 159488 [10]| 99317 [6] 1805152[29] | 501002[8] | 273826[4]

Polyline | 621712[42] | 154052 [10]| 94407 [6] Polyline | 1669600[27] | 533275[8] | 264378[4]

604128[41] | 158677 [101| 91852 [6] 1574800[25] | 588243[9] | 269255[4]

591648[401 | 168877 [11]1| 92280 [6] 1500304[24] | 658325[10] | 284584[4]

Layer 580960[40] | 183008 [12]| 95405 [6] Layer 1440192[23] | 737574[12] | 307058[5]

936288871 | 119882 [10] | 110033 [9] 1855248[73] | 247563[9] | 216767[8]

911008[80] | 109367 [9] | 98885 [&] 1637152[64] | 227386[8] | 193639[7]

856096[75] | 104510 [9] | 91636 [8] 1544272[60] | 221564[8] | 180352(7]

Polygon | 806384[71] | 107428 [9] | 91845 [8] Polygon | 1466240(57] | 231626[9] | 181614[7]

757696[67] | 114662 [10]| 96022 [8] 1371920[54] | 250888[9] | 191048[7]

702352[62] | 125061 [11]| 103129 [9] 1269104[50] | 276889[10] | 206639[8]

644912[57] | 137709 [12] | 112432 [9] 1168624[46] | 307211[12] | 226400[8]
ol = 40~51%°] ¢=FES 7o, 829 4= 8-9%9] £ YFES VA= ALoE YERH 1
E& 57~87%°]™, BCVC 7HTHs AH8-3191& o 2ol FedAe] A %Ela}%lgl U=ES DPYHE
= Y00 A dFES 10-12%, E82U A A3 39S woll= 23~39%9] dFES 7HHoH,
$E= 9~-12%Ath =3 AL HE AL S 3] 45E %46 ~73%°]H, BCVC 71¥v&
A Y 4FEL 6~9%0]1, FY2A A5 AHESER S Wie EEEld A 4EES 8~12%,
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