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Abstract: Objectives: Obtaining valley (ridge) lines from contour data has important practical significance
and high production value for terrain analysis, slope aspect calculation and reservoir area designing. In view
of the fact that current contour—oriented geographic lines extraction mostly adopts feature point direct—con-
necting method, and the extracted geographic lines are prone to spatial logical conflicts with contour lines.
Meantime, in areas where the contour lines are more curved and more complex, the extracted valley (ridge)
line does not conform to the bending characteristics of contour lines, and even deviates dramatically in cer-
tain local areas. Methods: Therefore, after overall shape and local shape characteristics of the contour line
are analyzed sufficiently based on Tobler’s first law, a novel methodology of extracting geographic lines
from contour data based on Morphing transformation techniques is proposed, which takes the contour line
on both sides of a valley (ridge) into consideration, as well as constraint of feature points’ location. First,
a contour tree is constructed based on the elevation and hierarchical relationship of contours, and the con-

tour curve segmentation is carried out according to the concave and convex attributes of nodes on the con-
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tour line. Then, the terrain feature points are extracted efficiently and accurately. Second, each contour line
is split into two parts with the terrain feature points, whereafter, an optimal correspondence of the nodes on
both parts of a contour line are computed. Third, with respect to the constraints of terrain feature points,
the geographic lines are extracted by performing Morphing transformation with a gradient shifting distance value.
Results: The experimental results show that the methodology extracts complete geographic lines accurate-
ly, which are consistent with the actual terrain and take into account the overall shape and trend of contour
lines. Conclusions: The geographic lines extraction based on Morphing transformation techniques method
can take into account the overall shape and trend of contour lines and unique shape at feature points to ex-
tract complete geographic lines consistent with the actual terrain, and it is robust. When the local terrain
changes are complex, the contour shape is also complex. At this time, the allocation of Morphing transforma-
tion value for parameter 7 considering more factors will be involved, which is also the content to be further
studied in the follow—up work.

Key words: the first law of geography; contour tree; topographic feature points; geographic lines; Morph-

ing transformation

AR M 3 R B oh b B AR A 2w A LR AR
5 PRI, B L A2 2% 1 b B 34 AT A5 4RI 3 A
FEAS b 1 2R AR A T2 B K H AR IS e
TE 1) P 24 G v e T A b R R AR 2R O R
Hi P b SR SRR X B AR A 5 Bk
PR Y ER  fE B 2R3k XKL /K SC
A3 B FR AT PR S B AT TR N H 4B R S
ey f1 R S

H AT, R IR 28 ALk B Mk 2 38 0T
Al ME FE S TE 0] B0 R R B A (digital elevation
model, DEM ) A% b 1 £ $1& BRI T[] 45 2 £k 9 b 1
PRI RS, DL DEM by Bl U5 0 M 2 4 e
Hh, TR A 0 ) B BT U S DA
P F AT 43 o0 FE T PG A BB R R 3L T M R R K
Py AL B B LT TET 1) A R R o 2R 4
WOAE S M S 8 1 B R 347 R
T A e A R B AR e A SRR
$F Delaunay = £ W i Split 2 &R0 5 T
VRS 1 )y Ak B vk K 22 0R FHARRAE A
R R R S B SR R R
TE— 0 RUE TN EH o — Mo 75, H AR pl iy b P 26
R ER TR AR X 58 B (H ) 5 55 i 4 Rk A A5 TRl
Mo, B, fEK RS m AR R ML,
FRAE AT % He e R Oy L A R AT A 5 52 1L A7 46
i 5 B3I, 3XORE 52 W K AR 5 A R 2 ) R — Bk
BRI 5 b3 VT AR R, O A AR R b e T
] 25 12 24 Rr 1E DR A o R R AIE i T b P 2 1) L fA
T LB b

9T 4 = IE R R AR A XE & B, AR I 4
WA AR R IS — RN UV FIE, H U
Ll A5 B L A5 Sk B ) S5 R 4 LR R

b PR LR T B 2 80 A A5 R N AL A
PR T BUAH A5 X R M A A — A Y
Yy 55 F Al A O, B A B4 S ) be s Ak )
Py A OGP B 5 O B AR B, Tobler Ak i 3%
T3 T Wy A A3 ) b AR AR O HK , TR Y 5 555 i
IR/ T 4 5 X R DG IR OC AR 3R Bk A ) AR
A AR AR R T R 2 S5 A A 23 A R
A A R Y T] RS E O T f A
YERIFISZ W BLEE A OG o O 7 SE e M 4R B 5
S e 4R 2 () 3 ) 22— UM e, HLS S PR e
WA VL AR SCHR T — B BE T Morphing
A7 4 1Y) i PE 26 B BT 5 15 (geographic lines ex-
traction based on Morphing transformation tech-
niques, GLEM) (ULIE 1) . ¥ FHEAMRFE R L, H L
A B U 12 2 25 TR 505 % A R OB AL,
2 T LLR IR 5 R S AR o P B E AT
Morphing ZZ 4§ , M T $ R B % 46 g 20 02 25 R AR
R HBPEZE

1 ER4&ME5SHsE

SR AR LRI A Y TE SR K TR A R
IRAEAL, Wi PELR AR AR R & T k. Ik, o
1 A A B U 25l BB L A e LB IR S
A L 2 8]0 56 2 N T i 1 48 L
A B I L T % 25 1M1 o™ Jo A ) 8 L % o)
FIARH EAR DA S MR RS R A T
ZIRALE G R . AW AE G B H A A &
AL Z Az E R I 2 R R
i 1 2 (a) h 45 e 2 i i B 5 00 O AR AT A o
XN 1 A5 2B (181 2(h) ) o I 45 e 2 B )2 I



176 RO KRB R D 2025 41 A

lmmapia e, I, WG| SEAR || WL [ B EMorphing |
AL N HEAIS e G 1 A R U P 2
I N Ll 5 |
| ' i ¥ ' !
TN preeyremeves IR N pewroen IR AR Ty ALY T WAL !

it e il 14 W A Eﬂ: ShA- AR [ %R |l
_____________________________________________ | B ey e A s ey p——— |

Bl 1 FET Morphing 75 #6114 Hi 4 28 £ B
Fig.1 Geographic Lines Extraction Strategy Based on Morphing Transformation Techniques

S5 R R T R A5 I B E S e
BT 5E 2% L AT L LA i A 3 T L () I AR Bl
2525 I e R e A BRI A L AR S L AR

(a) L (b) S Lk
B2 AR 2 S AR i A AT
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