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Abstract

Recently, due to applicability increase of vector data based digital map for geographic information and evolution of
geographic measurement techniques, large volumed GIS(geographic information service) services having high resolution and
large volumed data are flowing actively. This paper proposed an efficient vector map compression technique using the
SEC(spatial energy compaction) based on classified bins for the vector map having lem detail and hugh range. We
encoded polygon and polyline that are the main objects to express geographic information in the vector map. First, we
classified 3 types of bins and allocated the number of bits for each bin using adjacencies among the objects. and then
about each classified bin, energy compaction and or pre-defined VLC(variable length coding) were performed according to
characteristics of classified bins. Finally, for same target map, while a vector simplification algorithm had about 13%,
compression ratio in 1m resolution we confirmed our method having more than 80% encoding efficiencies about original
vector map in the lem resolution. Also it has not only higher compression ratio but also faster computing speed than
present SEC based compression algorithm through experimental results. Moreover, our algorithm presented much more
high performances about accuracy and computing power than vector approximation algorithm on same data volume sizes.
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Fig. 2. SEC based vector map compression algorithm S o]&3 U=S S5 GAS R A
proposed by [19].
Decomposition BPB Set CB & - Encoding
VectorMap & Re-ordering Decision — CCB CCB
Pre-processing CB Encoding
Encoded VertexDE (€ Set VAB OMVVLC  |¢ Find oo
Vector Map Rl <
AB Encoding DB Encoding

*BPB: Bits Per Bin

*OMV: Object Moving Vector

*CB: Category Bin

*DB: Direction Bin

*VLC: Variable Length Coding

% 3 Hobst HiEY x| el SECtolofaM
Fig. 3. Block diagram of proposed vector map compression algorithm.

*AB: Accuracy Bin  *CCB: Connectivity of Category Bin
*VAB: Vertices in Accuracy Bin *DE: Differential Encoding
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o W, TM &S 71F02 AUE B8 c=10]%
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Fig. 4. Decomposition of local area from whole vector
map.
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Table 1.

CB oAZM EMHZ 2|5t Pseudo Code

Pseudo Code for searching CB Connectivity.

Function SerchConnectivity()

{
From = CheckFromWhere()

IF (CB != Isolated){
IF(From '= DOWN)
IF(isConnetDown){
SetDonwFlag()
MoveToDown()
SerchConnectivity()
}
IF(From !'= RIGHT)
IF(isConnetRight){
SetLeftFlag()
MoveToRight()
SerchConnectivity()
}
IF(From != UP)
IF(isConnetUp){
SetUpFlag()
MoveToUp()
SerchConnectivity()
}
IF(From != LEFT)
IF(isConnetLeft){
SetLeftFlag()
MoveToLeft()
SerchConnectivity()
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J8 6. nBit g2 FHEIE| el AZM B of
(a)ch &k Z2l2tel 2olod, (b) dist,=320m 2

4%, (Odistgz=160m 2 &2, ()
diStCB =80m o'—l 23:15"_, 5!<| (e)diStCB =40m ol_l
4%

Fig. 6. Exampel of CB connectivity searching by
nBit .z, (@Target polyline layer, (b) in case of
dist p = 320m (© in case of
distop =160m , (d) in case of dist,z=80m ,
and (e)in case ofdist ;= 40m .

Np s~ 1
€isotatea = 2 AnBitpy Y5 Ny,
a=0 ~, . )
— ((nBitp— nBitcog) +nBitey Y, Ny}
a=10

5)

(216)

E 2 olZM M % CBY 2R
Table 2. CB Classification after CB connectivity
searching.

CB &+ QBAE £ | FHY | Y HE F
CB’N,UH O No 0
CB’[SOZ(MC(I =1 No €isolated
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Table 4. Comparison results of proposed compression algorithm with others.

.. Proposed method - Duglas—Peucker present SEC
Layer Original 1 or < 0.01m) -ap (e =1m) (error < 0.01m)
Byte 1,127 552 210,442 747 315 986,736 482,119
10-(a)
rate 100%% 18.66% 66.28% 87.51% 42.76%
Byte 1,448 400 202,721 863,444 798,816 580,315
10-(b)
ratio 100%% 18.83% 59.61% 55.15% 40.07%
2 =tk wEkd 2 109 HEw #lolojolA Azt A HE HololollA dsaE& At wAg
Hog 8918 4 98 Ao NFHE HAA AAX 9l Ak 7188 Duglas-Peucker &aie]Sol Ao} 7+
e=1mz AAst] =S FIPert. & 4.9 AF < YEa& Aste BASHA FeS Gl ¥
A= olue 4= AAE Ykl ook 19 112 rd o ol o] FF(SEC)S o] &3 7|E et
HEWS St s W, E 49 4F Sl dis A o] HluoA GA] Ao LarglFo] By 7% o=
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Tl Bt =2 ¢5EE&S UEEE T 5 9l Hol &S #HxstnZ A EdEoA & ofds d&
t}. 20| X 4o|A Duglas-Peucker €] &2 EA4 T ATk
F A& ARAEC] F438] 4ole LEAEES] F
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