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Abstract

In this paper, DEM data from the Shuttle Radar Topography Mission (SRTM) was used to assist the
generation of InSAR DEM, which is used to remove some interference errors in the process and im-
prove the accuracy of DEM generation. Taking the SRTM DEM as the standard, the height difference
between two DEM was obtained, and the accuracy of DEM was evaluated. Through analysis, it is con-
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cluded that the precision of the InSAR DEM in flat area is higher. On the contrary, the precision of
DEM in the region of the terrain fluction was proved lower because of decreasing relevance leaded
by radar side-view mechanism. In the end, the relationship between elevation accuracy and terrain
factors is studied, and the influence of slope and aspect on DEM accuracy is analyzed. The results
show that accuracy decreases with the increase of slope, and slope direction changes have little ef-
fect on the accuracy.
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Figure 1. Principles of radar image
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2.2. INSAR EAJRTE

7E SAR FFEA A AR A & LA TR IA T E (InSAR) 2 SAR BUE AR 5 EHARMEE &
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Figure 2. Principles of INSAR technique
[ 2. INSAR HiAREARFETE
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Figure 3. INSAR flowchart
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Table 1. Basic parameter of experiment data

*® 1 KEBIEEASH

B SR [R] HIESR S HIE 5 FRF [B] 2 2
orbit66_11jun03.n1 2003.6.11 6687 TATEE
orbit91_03dec03.n1 2003.12.03 9492 TTHIE 172 X
3.2. HiELE

I I H 2 A 5 R A T I RS L AR TP N B e . AR SR R 2.

Table 2. Result of baseline estimation
F2 BHEHBELER

LR K F Normal Baseline (m) = —475.145

I F3ELE: Critical Baseline min-max (m) = [-930.973] — [930.973]
BRI () /N FEAR A 2 P1 Ambiguity height (m) = 19.364
AERIN e /NEAS & 2 PI Ambiguity displacement (m) = 0.028
% 72: Doppler Centroid diff. (Hz) = —118.367

I FL7EH : Critical min-max (Hz) = [-1652.416] — [1652.416]

mHEjJEZE: Time Baseline (Days) = 175.000

BAMEASRER, BREKEEIRFIELTERA, Z2EhoZalm FeE N . ARSI H KT
PAER A InSAR FAR R R ER,

7t SARscape 111 Interferogram generation #5&t, i AP 5t SLC %4, LA Bam #i[X SRTM-3 DEM #{
#1ENZ% DEM $RUETWAAAH TR IR S BN S EMRE LR, SDmAEMm2Zimt TwE. %
SR FNSREE P o B AL AR R A 1] 4 Fro

() THHRIE (b) ZPJEITE

Figure 4. Result of Multi-look processing
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Figure 5. Result of adaptive filtering and coherence calculation
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Figure 6. Phase entanglement diagram
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Figure 7. Reference point distribution diagram
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Figure 8. Result of reflattening
8. EEATLER

PUBRSHZEON TR, Hh S —17 RMS /NT 15, FFEREREE K.

A-priori achievable RMS (m) = 2.6471041704

Orbital Refinement fitting:

Orbital shift in X direction (m) = —1.2700766459

Orbital shift in Y direction (m) = 0.0897130228

Orbital shift in Z direction (m) = —0.6478210078

Dependency of the shift in X direction, from the azimuth position (m/pixel) = —0.0001297462
Dependency of the shift in Y direction, from the azimuth position (m/pixel) = —0.0001526803
Dependency of the shift in Z direction, from the azimuth position (m/pixel) = 0.0004257573
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Absolute phase offset (rad) = —64.9712445135

Root Mean Square error (m) = 4.5133342975

Mean difference POINTS HEIGHT after Orbital refinement (m) = 1.4948147195
Standard Deviation POINTS HEIGHT after Orbital refinement (m) = 7.8454153612
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ARG BN UTM [14], HEERSE0R H WGS84 Ak bR 2 4i[15], WGS 44573 X5k 40, 7= A
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Figure 9. Experiment result
9. EHLER

DOI: 10.12677/aam.2022.117520 4967 IR Esid


https://doi.org/10.12677/aam.2022.117520

WraE

3.3.1. L SRTM-3 DEM JgkriE %S B 1L

R KHLTE & U I 222455 (Shuttle Radar Topography Mission, SRTM) /2 3% [ [H 52 Hh 7 25 (8] 15 45 )
(NGA——HT S A E A BB R, NIMAYB T 21235 70 5 B 50 R 5 (NASA) S AETE R I — I E
BRI 2T H

PLE R [X SRTM-3 DEM, 1 52 2% 4 1k INSAR DEM, [F I AE AP bR UEZ BT INSAR DEM S .
AH A AL bR Bl T3 DEM 5225 DEM B8 700 BARIR S 2 mife 22 78, AR 2 7.

] 10 A5G TS InSAR DEM 5853 /5 1¥) SRTM-3 DEM X L K
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Figure 10. Comparison chart of experiment
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Figure 11. Elevation differences diagram
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Figure 12. Distribution diagram of geodetic difference
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FUAOLE R, (EAFHEHLT) DEM K& 52 2520 .

2) SRTM-3 DEM ¥ AR e )5 2002 47, 5256 X T2 208 B3R BT (] /2 2003 4, 7EIX B[R] [H] F 17
A REAFAEHIE A8 Ak, PR R AT

3) RHKEHIESHIF AR T AN P EPUERE, BB INARSL, 252009 R RS B .

T SAR A SR, 7E1L X SRR R IHX, DEM K532 BRI K. DR A AR
KX, INSAR DEM KIAS AR T LAZEARX P A3IX, FIF INSAR FARA: i DEM J& L5 (3
P MR AR XS BEUS T LU DX, PR B A SR AR TR, T B R ZE 3K, TR0 T InNSAR DEM
(RS B o

LG INSAR BiARSEH DEM ARG, ] RE 5 i -

1) $&% SAR A HI

2) I FH vRrRS FEE AR T 428 1) s SO X B S RO AT A I
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5) X IR AR R BEAT 2 AL BRI PR PR 7
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Figure 13. Gradient diagram
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Figure 14. Distribution diagram of slope
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Figure 15. Distribution diagram of aspect
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. @& 17 ATLAE 1, DEM KR53 MR AR R.

B UL AT DA H A0 R 251

1) INSAR DEM 4 FE 1] LA & —AEER, B InNSAR AR $EEL DEM & — AN R4 J5 1 .

2) INSAR DEM 7EF$HH X RS FEA iy, CEHBTZ AL ARBOR IR X8OS B2 L SRTM-3 DEM iK, AR SE6
PillE DEM i 2 brifE 2208 12.5 K.
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Figure 16. Relation graph of slope and standard deviation
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Figure 17. Relation graph of aspect and standard deviation
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Wt s BRI, FIHEE SAR 25 DEM K143 #8% 5 SRTM-3 DEM (¥4 #5401 .
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