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Abstract Because the watermark lengths of many applied vector maps’ polygonal lines are short, and the Gaussian
distribution is not suited to describe magnitudes of discrete Fourier transform coefficients for vector maps’ polygonal lines to
difference polygonal lines in the vector maps, the uniform threshold of normalized-correlation-based watermarking detection
is hardly confirmed. In this paper, to improve algorithm’ s efficiency and be invariant to simplification, the discrete Fourier
transform is only used for the feature points of vector maps. The watermarking algorithm embeds the watermarks by changing
both the magnitudes and the phases of discrete Fourier transform mid-frequency coefficients for vector maps’ polygonal
lines. The correlation coefficient of the detected watermarks and the embedded watermarks is regarded as the watermark
detection value. Given applied map data, computing results show that watermarks generated by this technique are robust,
and the algorithm is fairly good in efficiency and Feasibility.
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q y P y

R EEXNERGS RHEIHE RPEE D, o0 fl D, .05 WM D, & WD, fd
1 407 150 0.132926 0.110 880 0.072226 0.226614

AER(H) 2 179 70 0.194 583 0.162312 0.114 392 0.256 282

3 83 40 0.257409 0.214719 0.088 379 0.264 595

% 1 1049 300 0.093 993 0.078 404 0.061477 0.190040
% X 55 2 131 50 0.230234 0.192050 0.079 891 0. 226 609
3 74 40 0.257 409 0.214719 0.099 309 0.209619
1 216 80 0.182016 0.151829 0.121643 0.163 145

G T 2 161 60 0.210174 0.175317 0.135925 0. 185 964

3 72 40 0.257409 0.214719 0.106 764 0.240839

B 1 AT4, KB IR P i 2% DFT H 35 R 5K
4 8 R BB AR S b R R B o A A T L AL B
BEREE R R, MR E A&
WG R, E: U EMMEAL0, 2w] BBUE, U
TR,
2.3 XTHEIEHN_HEKEFS

LR E R, BE AT EKEPFI {w(k) !
— B A BT 3R A - e e DR LUK A 2% BRIR T e S
H R0 ~ 17 [ 35 4y A B SC 3, B S R — A
BB (0:0.5 2 A ME)  IBXTREMEILZEE
HUNTFRMER -1, B8R, ATTAERBERITR 2
EKENFEF w (k) o HOM, WA LA —H B, 0
£ 10 A~ EEIE 0 ~ 1 L4 10 554y, B — X 8] i B
PSRk 8 1Rl 7K B, #8148 X (8] (4 Bl B 55 H0E A TR

KEME. B, ARKERBIE DT K _MHKEFI]
— A BB B IR — BE (S — 4 B 8D SR A o
2.4 AKX/

TEKEERAETEEA, TR E R EREKE,
AR S B A WK, 7K BN 36 R I 15 B K ; H 3
FHPKE, » AB —EBE, A TRHEKRA
JKERfY) DFT 2R 55085 R ok T A iy 52 B, S 7K B AR R
0 1L 9 K /N X A TR

Ghara: (1) MEEREAMRTREREH#
B o R R B K B 46— B 08 — A O 4G W 1 1
MAGARBBRIFHREE; ()R THARKERNY
R FR EKE S, — BB H R — B (3
—HRE) kAR R B E AR EE DA
KED, T EH A F BB, 3T KRR B i B 2%



®3M

B ¥ 4 - R B R K BT — AR A R AR U B RTAT YR AR 5 R 405

o RPAEE,ZE T ET DFT KX 8 i K Ep
BHRMTRAEME A, K2 PR 6 NER, A
Rl —H A A R K BE B34 (B O T 0 (B K B, 7
FERBRBEAFEMERBEHIRET , & EE

MR BE K ED (KEPR AR E S B A =0. 1) FARNAIK
EF(A=0.015~0.09) #ATHXE RN, F B0k 3
PB4 R CRE T B, K BB, ¢qpma H 52 T (E
e BREA NAE(y(k))JEHIE)

®2 REGEEAEMBEEMBECKDEAXERMUER

Tab.2 Blind watermarking detection values of magnitudes and phases for vector maps’ polygonal lines
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