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A Study of Contour Lines Extraction from Color
Scanned Topographical Maps

QIAN Jing, CHEN Yang, WANG Run-sheng
(ATR4, School of Electronic Science & Engineer, National University of Defense Technology, Changsha 410073)

Abstract Contour lines are the most important features to characterize three-dimensional terrain on two-dimensional map
sheets. Different from a well-conditioned map, aliasing and false colors in the scan of a common-conditioned map are so
serious that when to segment contour lines from it, many gaps due to contour lines intersecting and overlapping with other
features become more intricate. In this paper an effective method for extracting contour lines from color scanned
topographical maps is proposed. It focuses on reconnecting gaps of contour lines. In topographical maps segmentation, an
eigenvector-fitting algorithm is used for computing the color keys of map features(include contour lines) and the phenomena
of color-alias and color-misalignment are greatly reduced. In contour lines reconnection, linear features extracted from the
gray version of the input color map are utilized to repair the contour lines segments extracted from the input color map.
Unlike the existing methods, it introduces corresponding solutions for different cases of gaps in contour lines. Finally, some
representative samples and national standard topographic maps with a scale of 1: 50,000 are tested, and an evaluation
scheme for the results is provided. The experiments indicate good applicability of this method in applications.
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Fig.1 The flow chart of contour lines extraction method
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Fig.2 Ellipsoid pattern corresponding to a color key'"
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Fig.3 Gaps and intersection in contour lines

2.3 FWMABRMRE

BE LR, FREKEMAGHE, B2 HER
FAZC (RER A TE G vk 3y WT BB SRR A1) o fH7ESEBR 3
HMERETR AT HN, FREXSHAMNR, B
FEREI FE— AR ENREEESFERERE,
SBETHEAYY ., ENHAAHIERERK
B 3R B ST B 5 B O XS AE B B 8, B U
RAOBERTE EREFRAWH, Wi NER TR
KA EEE/D; 5=, RS Kb B A SRR
NBRZBERIEW R, 5 &M RET X &7 &/
SR, 5B EREN S E R RERH= 1
REEEH —EHBERE, RESENESRKN,
HFERSHN, HEREA. BR1E2 555
HTER IE 1(a) 5 3 FOAR H KR (4G5 E iR
B12H3),
2.4 EREHRAWRESR

FEERAWREW P, FA T WK E BB (H
FOBPEEREBD) PARKFTERNERSER, K
FE - ERAHEEEETERRERNYHN, h
THIABGMEME R, EREREER, THEE
WEEB K KERG, LA KKERNA R
(256 &) , ZFAMEMFEREWE/, REEE
LM REAX TR KRR ERRE, FH R B
I, R BN B B & TR A BB AR T MK I B

I

P e 4R AL 2 R AE U B TR R AR IE, S5 R
B T B3 Bm. o HoBAR I B 3(c) A (d) XPHT
A 55 AR ST BR B AU, BT DA s AT B B R
AT 7R TR B0 3

HAEMERIE3 () HARERNEHLR
PR BB B AR #AT BB AR T B, IR X R
I B 0 3R R 7 0 T AT

WP R W RR W SR
BUAL R — BT O, R BT I R M R T
B S K /N (BT 1 R /IN o 3 M 4 B R /N R TR )
B 0 k/N R st T B A R R, —
KU, A PREE B ORK, AXLRANBEE
4P 300dpi, SHAAN 2 BER WO K
K3 x3, KBS, ZE TR AR R 3 x 3 (46
WA O SRR R MR O BRI
WERMB BERT, MANZEESHALN
&, BB AR/, EE A E RN H S HE
00 B A BT e B, AN T 3 () R 4 B EARIE
HOWTE, ZEVADER 3 x 3 BOBT I 36 A2 BT 1 ORI B B
BT, MAESEEEE. B, EHMONRER
W3 2B 5 4R T, T A K A M B R B K .
BAHWTE, A B T 3(d) 20 v AR i
BUR R I LT Ak .

() BZWRERRR 18 3(d) R EEEm, 0
SR AU FE R R T B 3(d) RARFEAL X
2. MBARY, MRHEAKNBNER FERHR S5
T B A R M T R K A E 2 A T R R B
A HEEAA BEEEX—AKR, 4FHE
BT B3 (c) 2 BB ARIT R, S 3 X3 B4R IR
B 0176 97 A PB4 U 4k A, B 4R B A R b
KERTES, R 5 7E B A T /& 3 (d) s 4R B % L B 4
B RARESHEALIAS, RHHLREBR
5 A 3 P T R A S8 R AR R G, TE AL
AR 2 0 2R 0 5 1) BB K O 4B ST O (BT T BB T
MR, AT T xT) RIS, B HERES
MR

Q) EHWREER | E3() P RERNYE
BAH S, AL RES FHEERASE
RES) 7R, W E AR 1B 3(d) BB 66 1R T 70
BT B 3 (o) BT AL, A b BT R 4, B T
B 3(c) o 3 B BARIE AT A, AR SE 1 AR BT O 38
RN R ARG, ZEEAR 1 B 3(d) E4RBIR R AL
BRI E A B, SRR



#1055

B BEPOAMMEETERLRRTKNIR ' 1447

HTHEEEAER SR A IERN, HERE
1 B3 (d) TR I B 3 (c) Ay BRI AT,

(B)EZAERR T B 3(d) FHRBIFH, T
BEHTHEOSHANASWHRER, BTREM
HEBES R TER, WELSFHRFCHHE
fla 77 18 RIR , LA TR 6 4 &) 70K BE 4 ) Aof R
B FAR 0 X UARE , XX KRBT AT R A R E A
MTEEE. BRI E3(c)H 15 BARIC KBS
Rh2EBREL K, ZEEAR 1 B 3(d) o X iz B9 1 B e 12
¥y, 150 B I AL R o BT 2R B B SF R R A, X
— U AL, R FISCHR [8 ] R i il 4k 2 # B M K
bR

BEE ERTREERAGREER, BAR%E
R&M BT EAMEAZ XA 2/ R, 3 &8
GREFTWBBENATRAERKERL.

3 XEERSEH

X BN 4 i SRR A R TR — T X
4 EARRRER L AR N RRERIET T E M
PEYY ;55— J5 T K AR ST 7 85 B A F R T R Y
LS AERERTE EPERANBR, FEE—
HAETRE T YA E G RAT I (6]
SENBERIETH TSR K E RN, A% IE
ISR

B D A4 2B AR 4 1E Y E R R,
ERRFEEBEE, AL RSRER  HFE
WIE4(a) ZARFXERANRER, BPF
FE 370 68 1 AR R AT A R s AR T I 4(b)
FERATIROMBAEERXEGEMR 1B 4(c)
FHEAERRESXFREMBE TR ™LX XA
FEMTE4(DELPERESHEXRERER
RN ELBIR . AR Ty XX 4 08B %
Frak s, R BRI SORAE 5 B K BE 43 81 45 ROk th
SRAK O HIE R, MR R E & B B3R A
HELRE B J5 B FEE T, RE BN SE B F R A SR
KB — SR, ME R T B 4(c) P %
RASXTFEENBOIERBRERPERT, A
BMIE4( P ERESHERKAFRBIXALR
FrAE X RL RIS R R AR

LEN S ERRARERNLRERHATT
SEPEVEAY , EX 8638 A BE HE B S A SO R B R
MR, HikShBEEBEE ESHRRMER

WEREMBTHLEN, HERE N ERERNE
BRER, BLOBEXBREHE T ERBTIM T &, H
Heipke' " $8 i f) — 2 41 2t A B4R B 45 R B0 IE M 07
REBMEYL, BOREZTRUADNEFLRSG
R EFREFZRIEHASE, XK[S]HHE
B, EAERERERE, BDAHE 3 NER B, FR
AN GRRTTERER; B -, SREALARNKE
B, SEANKELARE. BEEXES
Heipke! ™ iy /4 BB B RIEMN FHEME B &
HXBER,BET —-HEBXBERERNIENS
o ZABHINERAR: (DERERES %
B Q)R RBERNSEER/RETIRE;
3) HBE&TIEM BT

£ Heipke " B F TLH K ABAKIENS
R AT E ERELRY S EERNIENE
o BTFFILHMEMNSHRBERZFRME, T
HRBWERRNMZ LRI, AXREET TS
RS L, RANERHELEEEAS
EREFELRSERE. XHEBIANSEFRREE
A BEAERE BN, CRERANIESS
Heipke' " (97 8, L B OA A B 58, BT AR
SRARBMER OB KK, ETLEREMSE
BHELEMESEAEIALREY SRR HNRR S
Ko A Z GBI E&TIFM IR

(1) 52 % & (Completeness) :

¢ . SESHETROKE
1 BEREKE

(2) #EH3 B ( Correctness ) ;
C, = BEEMERERNKE

BRAERKKE
(3) W& B (Quality) :
C BRI RN KE

ST REERNKE + AL BRENKE
(4) ) ( Faimess ) : 352 RMS F1UC g A
LERBEBLE P HTEAEKENR,

\/ZI‘ (d(extr,,ref)?)
l

RMS =

| = EEERMERARRERER
Z (d(extr,,ref) < (a x RMS))
P=-
l
d(extr,,ref) =% i RBRRERER (extr) 5
BEHE (ref) WBEES
(5)$ATREE] RIEMN—IEZEAMIEE L

ya = 1a2’3



1448 *

TEEREEER

E11 %

BERS TR E], AT M B4R 5N F RS 3 4k
F4%(2.0GHz) ,1G i DDR H7FE,

ER— WL, AR TEREDR
TR B BURE LR, AR RAUR M, B X B
BHBES RARTHERIFEATBE (M, M,,
M) EHETRA, FXEERET T M. X3 K
WIS BIAER 3 R R B s, RAK A 0
F2.R3IFw,

R2 MEERGMER

Tab.2 Description of scanned maps

W HE H#ESHE BEEXRAD

g COREERBAR o0 e
PR/, —
M :
1 sHE BHR 1:50 000 400 7900 x7 500
VR B B
M :
2 E B 1: 50 000 400 7900 x7 500
X, 50, K&
M ’ :
3 EEA AR 1:50000 400 7900 x7 500
R3 SMERNERTMNER
Tab.3 Quality measures summary
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KB (%) =2 96.5 94.8 93.5
AT (8] (min) 20 27 40
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Fig.1 Color map sample and its result
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