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Study and Practice of DEM Generation
PAN Pan, WANG Guang-xia, ZHANG Hua
(Institute o f Surveying and Mapping, Information Engineering University, Zhengzhou 450052 ,China)

Abstract:In this paper, constructing DEM was discussed based on rectangular grid. A method was provided
which combined moving surface fitting with distance-weighted to build large area DEM based on analyzing their
characteristic. It could learn from other’s strong points to offset one’s weakness. So some difficulties of build-
ing large area DEM was solved. The error of boundary where combining moving surface fitting with distance-
weighted could be analyzed and the heights of boundary was corrected. In allusion to smoothing of DEM bicu-
bic spline or B-spline was used to build DEM again in boundary. At the same time, some experiments was
made with five relief-map of 1 ¢ 50 000 map data. The results were analyzed and evaluated with mean square
error. Error of hill DEM generated by the method was the least according to experiment data error of five geo-

morphy. A more accurate and reasonable method was offered for large area DEM generation.
Key words:digital elevation model(DEM) ; moving surface fitting; distance-weighted; DEM interpolation
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830.134 2 23.094 5 3580 3 581.73 1.73 3581.73 1.73 3 592,22 12.22
970.7021 258.1085 3580 3576.09 —4.91 3 576.09 —4.91 3577.55 —2.45
758.748 1 39.405 2 3 580 3 576.93 -—4.07 3576.93 —4.07 3 589.71 9,71
753.321 1 25.382 0 3 540 3 540.93 0.93 3 540.93 0.93 3 546. 80 6. 80
578.556 6 20.937 6 3 540 3 542.30 2.30 3 542.30 2.30 3552.78 12.78
998,914 6 271,111 5 3 580 3 582.35 2.35 3 584.67 4. 67 3 582.35 2.35
2.4080  37.2149 3520 3537.73  17.73 3500.85 —19.15 3537.73  17.73
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492.055 0 352.666 6 580 581.57 1.57 581.57 1.57 582. 56 2.56
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733.373 3 720. 830 0 1120 1125.51 5.51 1125.51 5.51 114.42  —5.58
309. 979 6 537.822 9 1 040 1043.25 3.25 1043.25 3.25 1056.05  16.05
432.2317 952.973 9 1500 1488.92 —1.08 1487.33  —2.67 1488.92 —1.08
1.6658 230.080 9 380 382. 32 2.32 374.91  —5.09 382. 32 2.32
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2,789 0 470.614 0 940 937.28 —2.72 934.09 —5.91 937.28 —2.72
HigE S =2.86 S =4,54 S =6.43
2.2 o MExRTHl#sE DEM AT A4k, Nl 7 iR,

ATHREFRA IFHTENRSEH 3

g SWIRBLUT 4 A



60 MR EERER

2007 &

DMAEFELR2UREI~BE 6 TEAF L, BT
BEHFESRg AN ESE RS mEis
EEEHL BES LB, MWLM
BEEREKRE LB B DEM HEEAR
BT ERIRERD.

2 BOBETHHERNEA BiFhE
HEHREER., BdAKRLEATH,DEM EHEEE
HBARE, B LUk Z A R & T8, el
RETHEBRKIE BER—-RKBBEEFERS
F&.F=REE .

D MBEITMAUES . HEFTALRERS
ROMBARABEYNSREE HNAREIS,
KT LI A AT B R R R &
HEREAE—-BRERE(—D, ki, TUERA
TRLE BB HWEEREBR 4 A TAZAL
FAXTIE . 7= A X — [ R R R b TR A
BOHRABREBCRESH MR T 6. XRH
WHITHRB MM EEHEREN. HBER
WEE A, AA R AL ER®E™
ARRRE  XZANBOREERR TR
BYRE MEFENRESSUAHER.

OB NHORBMEHRRBNER. A
B 7O UEL, AR EEIEHEH R L HIE
BRMNEHETRER. XRHTWAFHE R
BENBEMSHARAERR . BHWMELRME B
ZERHELAEMEEER. Hi, B8 %A
F AKX DEM &%, 55 A “BBE"RE,

() HAIBNAY

() mRUFiy
A7 s DEM A T M 3 4k RS RBCRE

(&) FISEHIE

3 &

S0 i T 8 405 I B S A B I O R
KX B, DEM B[ B, KKk W, %07 %
RATAT R BRE R ROR X NS E KK 3 4
BERMELETE. ARERMUETERT RN
K TR A B 5T, X AR B B A B MR R BT AE
XWETEHE -SRI

B & X #:

[17 2&F#.% K #xuefaM] R A XHLHEKX
¥ K #,2001,134-136.

(2] B4 EEq.% #.% EHAZELWARGETHE
AIML b3 M % E H K #,1999:101-104.

{3] #E8%.M¥F . MEL. A¥YHEBLARRFLHHRR
57 %[M]. e 8 b AR, 2005.89-93.

[4] RaxH.ex+. RECLRFHARBLSHE[M] Lx. 8
¥ i K 4 ,2003:186-189.

[5] ®MZ%. AR kb EH3 B4 %#E7T DEM P if oK
Hi[] MLB A% % ,2003.5(2),:23-25.

RiEHE %

(LEZ 56 TD

& % T K-

[1] ZWHk HEFERZBEPHLEEREAL[I]. MHLH %
H ok #4,2006.2(4):89-97,

[2] Ben Shneiderman., A # R % it[M]. X . FL L EK
#,2004,152-188.

[3] % % #ETHAKAZEER AP RENFRID]. BH:
15 & T8 k% Bl 4 ¥, 2005.

4] % 5. 250,887 T ABOEENHANEBEAL
[J3. #hd F4 53 % 40,2004, (10) :126-130.

(5] &0, ANLRERIFIMI 4R B % 8 R H,2004:43-
123.

(6] TaM. SMEFFFEIML kML 7 k% HKRE,1993.61-
92.

[7] GombrichEH. B# 5BE[M]L A M . HIE¥ L HH,
1988.:167-199.

[8] Chen Peter P, Toward a Methodology of Graphical Icon
Design[ A]. Proceedings of the IEEE Fifth International
Symposium on Multimedia Software Engineering (ISMSE”
03)[C].2003.

[9] Michael D Fleetwood, Michael D Byrne. Modeling Icon
Search in ACT-R/PM[J]. Cognitive Systems Research,
2002,(3):25-33.

[10] Chang S K,Polese G. A Methodology and Interactive Envi-
ronment for Iconic Language Design [J]. International
Journal of Human-Computer Studies, 1994,41:683-716.

FiEHE £ W



