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Choice of optimal scale for multi-source remote sensing images

CHEN Chun-lei, WU Gang
(School of Information Science & Technology, Beijing Forestry University, Beijing 100083, China)

Abstract: Spatial scaling effects are a universal issue for the remote sensing. The appropriate spatial resolution
can reveal the spatial structure of specific objects. Based on the First Law of the Geography, frequently used
local variance and variograms methods are adopted in this research. Because of the limitation of conventional
methods, the modified scheme is available for reference. With Landsat 7, Spot-5/HRG and QuickBird images
in the same region, the two different methods are compared for different landscape patterns. The findings of
the experiment indicate that local variance method is suitable for microcosmic field and varigrams method is
competent for macroscopic domain. Furthermore, the optimal scales of multi-source images in different circum-
stances are also obtained. According to the results of the optimal scale, the applicability of different images is
discussed. [Ch, 4 fig. 4 tab. 19 ref. ]
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Table 1~ Sizes of dominant ground features in different regions

B R/ m
X 5 /m A H/m K /m
A AT X
1 9.5~ 128 9.6 ~ 46.7
2 50.2 ~ 1204
3 19.5 ~ 56.8
41, 42, 43 3.6~42 44 ~52 8.4 ~9.7
5 223 ~ 449 11.3 ~ 66.5 2164 ~ 571.9 99~ 114
6 12.3 ~ 17.1 11.8 ~77.4 45.5 ~ 734.0
7 11.1 ~ 16.7 72 ~13.0
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Table 2 Optimal scale of different images based on local variance

B I A R /m
B B
0 1 2 3 41 42 43 5 6 7
G 90 60 60 60 90 90 60 - 60 60
ETM + MX R 90 60 60 60 90 90 60 - 90 90
NIR 90 60 60 60 60 90 90 - 90 90
G 45 30 75 45 90 30 45 - 45 30
ETM + Fuse R 60 30 75 45 90 60 45 - 45 45
NIR 75 90 60 45 60 45 30 - 90 90
G 20 20 50 20 70 40 - - 20 20
Spot-5 MX R 20 20 30 20 70 40 - - 20 20
NIR 20 20 30 20 80 70 - - 30 20
G 10 10 10 10 - - - - 10 10
Spot-5 Fuse R 10 10 10 10 - - - - 10 10
NIR 15 15 15 10 - - - - 20 15
G 12.20 7.32 - 9.76 7.32 7.32 7.32 - 26.84 9.76
QBMX R 12.20 7.32 - 9.76 12.20 9.76 7.32 - 26.84 12.20
NIR 9.76 7.32 - 7.32 4.88 4.88 4.88 - 12.20 7.32
G 9.76 4.88 - 7.32 2.44 3.05 3.05 - 14.64 7.93
QBFuse R 9.76 4.88 - 7.93 2.44 3.05 3.05 - 12.20 7.93
NIR 9.76 6.71 - 7.93 4.27 488 5.49 - 12.81 7.93
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Table 3 Optimal scale of different images based on variograms
& B0 R R /m
Beem B
0 1 2 3 41 42 43 5 6 7
ETM + MX G 90/90 90/60 90/90 60/60 210/120 90/- 60/60 —/- 60/90 90/60
R 90/90 90/60 90/90 60/60 210/90 90/- 60/60 -/- 60/90 90/90
NIR  90/90 90/60 90/90 60/60 90/90 —/- 60/60 —/- 90/120 90/60
ETM + Fuse G 60/60 45/45 75175 45/45 -/90 30/- 45/60 60/60 45/45 45/45
R 60/60 45/45 75175 45/45 -/90 30/- 45/60 60/60 45/45 45/45
NIR ~ 90/75 90/90 75175 75/90 -/105 30/- 30/45 —/- 90/90 90/90
Spot-5 MX G 30/20 20/20 60/20 20/20 -/30 2020 20/20 20/20 30/20 20/20
R 30/20 20/20 60/20 2020 -/70 20/20 20/20 3020 30/20 20/20
NIR  40/20 20/20 60/20 4020 -/80 -/ 30/20 —/- 40/30 30/20
Spot-5 Fuse G 10/10 -/10 10/10 10/10 10/10 10/10 10/- 10/10 10/10 10/10
R 10/10 -/10 10/10 10/10 10/~ 10/10 10/- -/15 10/10 10/10
NIR  25/15 15/15 25/15 20/15 —/- 25/- —/- —/- 30/20 15/15
QBMX G 9.76/9.76  4.88/7.32  —/-  7.32/7.32 7.32/9.76 9.76/9.76 14.64/7.32 —/- 12.20/12.20 7.32/7.32
R 122019.76 4.88/7.32 —/-  732/71.32 9.76/9.76 9.76/9.76 14.64/7.32 —/- 12.20/12.20 7.32/7.32
NIR 7.32/9.76 4.88/7.32  —/-  7.32/7.32 4.88/488 488/4.88 7.32/7.32 9.76/19.52 12.20/17.08 7.32/7.32
(QBFuse G 7.93/1037 3.66/6.10 -/-  7.32/854 4.27/193 6.71/6.71  7.32/9.15 -/- 11.59/11.59 6.10/7.93
R 7.93/1037 4.88/6.10 - 7.32/854 7.32/793 6.71/6.71  7.32/9.15 —/- 9.76/11.59  6.10/7.93
NIR 7.93/10.37 6.10/6.10 ~ —/-  7.32/7.93 5.49/549 6.10/6.71  7.32/7.32 —/- 9.76/12.81  6.10/7.93
Bl = FROR TR AR UEAAAE s Bl AR X a/b R AP/ AL 1) B AR A RUEE
x4 BHRBEARDRBHEMARE
Table 4 Optimal scale of different regions from different images
el 0 A B R A N /m
0 1 2 3 41 42 43 5 6 7
ETM + MX 90 60 60 60 60 90 60 - 60 60
ETM + Fuse 60 30 60 45 60 30 30 - 45 30
Spot-5 MX 20 20 30 20 70 40 - - 20 20
Spot-5 Fuse 10 10 10 10 - - - - 10 10
QBMX 7.32 7.32 - 7.32 4.88 4.88 4.88 - 12.20 7.32
(QBFuse 7.93 4.88 - 7.32 2.44 3.05 3.05 - 12.20 7.93
YWY = RN TR AR RUEAATE

SR IR, HO 20N B NS S 22 R i S, 2 4 2 DN BAIAE 5 ~ 55 m BTl
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