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Euclidean Distance Transform by Raster Scan in Obstacle Space

ZHANG Qingnian
(School of Geography and Planning, Sun Yat-sen University, Guangzhou 510275, China)

Abstract: An algorithm of Euclidean distance transform was proposed by raster scan in obstacle space.
It propagates distances line by line, checking the visibility of target pixels, and calculating the distance
by finding a shortest way from a source to the target keeping away from obstacles. The algorithm is
straightforward for distance calculation, involving in no complicated data structure, and having a linear
computational complexity. Case study showed that the calculated distances by this algorithm were accu-

rate, better than the results by the distance accumulation-based algorithm, and suitable for sources and
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obstacles in any types of shapes, including point, line and area objects.

Key words: Euclidean distance transform; obstacle; visibility
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Fig. 1 Distance offset in raster scan algorithm
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Fig. 2 Distance vector in raster scan algorithm
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Fig. 4 Full path rasterization
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Fig. 6 Case study of raster scan based euclidean distance transformation

AR ArcGIS THRZ5 0N 2 I B B K], ok
SITA SR TR A R R iR 2, (AFRATTT LUK
P Sk R fe AR EAE— w12 o b, IR 7,
WA I W, R s TR B PR B 2 p i) 3 3] e i
Yy, 2t R o' 25 kS G i B 5 g XAk
7L, BRI sp BERUG T s'q BEOA LRI
B, MR, SRR ps'q BOA R
BRI T wo (uwo N EERRYE P,
A—ERIRE o XTI spu Fl us'q BB M. 24
s &5 p ARIERT, gk spu 5 HZ su JLTHEE, HEK
EREVZMAT Rz, WA —EEE, s flp
NN FEARAB I H K2R, M1+ /0.5
- /2.5 =0.126, K, W s'q (0 TF w HfH]—
M CEan BARRIT R ¢'), W us’q" YK /N T
wog', N us'q' KEVE R EREES, BURT us'q A 15
25 RZ, MM g i T ow MEEME, us'q K
ERT wq, fFHE—EIRE, HHq5 s XMEH
SRR, RERFIR A, B2 /0.5 -1 =0.414, K
U, BEARYIPIN Y f R 25 R0k 0. 540, K B g4
WP A X 3R FR o B3 X, BB X N KRN
0.540, AEMIFZIX N TCIR2E, A BE B AR BE AR 2 ik
n AFEARY, 5 n AFERH T IS 0 BIEE IX P ) AR K
2R 0. 540 n,

P g

B e

K7 iwEnth
Fig. 7  Error analysis
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