Evidence of Improved Vegetation
Discrimination and Urban

Mapping Using WorldView-2
Multi-Spectral Imagery

DigitalGlobe Proprietary









B younger OR diseased

older OR healthier

/\

L T 1. N
Coastal Red Near-IR 1
[




red sunset maple

Norway maple

green ash
honey locust
white ash
spruce

crab apple

hackberry

CoastaljBlue @ Near-IR 1




healthy

senescent or
stressed

D

Coastal Red Near-IR 1




O 0O 8 O

Coastal

Near-IR 1 &

RedilRed Edge

Blue










(predictor analysis after
Marchisio et al., 2010)
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Predicted
02_shadow 04_fairway 05_grass 06_golfgrn 07_tennis 08_asphalt 09_concrete 10_ 11_groof 13 _soil 14 clay
ﬂ]iwater 1639 28 75 5 1 0 2 1] 0 1] 1 1] 1] 0 0 1735
02_shadow 139 12215 966 20 [il 0 52 0 0 0 70 0 0 0 2| 13464
ﬂ.’;’_tree 162 1235 27751 0 1] 0 1] 1] 0 1] 1] 1] 1] 0 0 29188
04_fairway o o o 4726 o 0 4 o o o o o o 0 0 4730
DS_g’,rass v} v} o o 12343 68 129 53 u] 1 212 1 58 13 17 12895
06_golfgrn 0 0 0 ] El 1695 0 0 0 0 0 0 0 ] 0 1704
07_tennis 0 4 0 0 1 0 1747 1 0 0 19 0 0 0 0 1772
Observed 08_asphalt 0 7 0 7 91 0 6 11373 900 39 525 0 30 7 87 13072
ﬂg_mﬂaefe o o o o o 0 o 965 13834 132 1 72 135 o] 229 15368
1 ﬂ_sand ) ) 0 0 0 i} ) ) 10 1274 ) 1 0 0 1289
1 1_groof 1 56, 1 6 24 0 72 97 91 6 2665 1] 1 2 3028
12_pool 0 0 [il ] [il 0 0 0 0 0 0 216 0 0 0 216/
13 soil 0 0 0 0 1 0 0 0 1 0 0 0 931 1 13 947
14 clay 0 0 0 0 0 0 0 1 0 0 0 0 2 1049 10 1062
15_rroof 0 3 0 0 4 0 0 4 1 0 g 0 14 11 1017 1063
T()tals 1941 13548 28837 4764 12474 1763 2012 12454 14837 1452 3502 250 1180 1082 1377| 101553
e Overall
01_water 02_shadow 03_tree 04_fairway 05_grass 06_golfgrn 07_tennis 08_asphalt 09_concrete 10_sand 11_groof 12_pool 13_soil 14 clay 15_rroof
Agu';nee 93.4% 90.7% | 95.2% 99.9% | 95.7% 99.5% 98.6% 87.0% 90.0% 98.8%  88.0% 100.0% 98.3% | 98.8% 95.7%  93.1%




band name abbreviations are b = {C, B, G, Y, R, RE, NIR1, NIR2}
band ratio combinations are denoted by b,-b, (so NIR1-R = NDVI)
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Predicted Totals

water shadow treel tree2 tree3 grassA grassB asphalt concrete blue_roof red roof gray_roof metal_roof soil
water 9388 19 0 0 0 ] 0 7 4 ] 0 0 1 0 9419
shadow 36 2899 20 10 16 ] 0 70 75 0 1 0 0 4 3131
treel 0 3 7885 E} 1 ] 0 0 0 ] 0 0 0 0 7697
tree2 0 0 0 10431 149 2 67 0 0 0 0 0 o 1 10650
tree3 ] 0 ] 112 4878 ] 36 0 0 0 ] 17 ol 12 5055
grassA 0 0 0 0 0 1077 29 2 0 0 0 7 o| &2 1177
rassB 0 0 0 74 51 16 1824 0 0 ] 0 12 ol 23 2010
Observed gsphaft 14 21 0 0 2 6214 171 0 ) 22 3| 155 6616
concrete 18 73 0 0 0 177 S464 1 5 132 20| 80 5970
blue_roof 0 1 3 0 3 0 1 278 0 20 0 1 312
red_roof 5 2 o o o 8 4 o 823 1 4/ B9 936
gray_roof 0 0 0 4 20 11 0 12 135 11 2 4223 of 74 4492
metal_roof 5 ] 0 0 o ] 0 2 33 ] 0 0 E13: 3 1011
soil 3 0 0 1 51 49 13 109 109 i 57 125 o| 3918 4439
T{}tals 9469 3018 7708 10540 3179 1163 1879 6601 5998 291 896 4559 996 4420 862915
Observed Overall

water shadow treel tree2 tree3 grassA grassB asphalt concrete blue roof red _roof gray roof metal _roof soil

% Agree 99.7%  92.6% |99.8% 97.9% 96.5% 91.5% | 90.7%  93.9%  91.5% 89.1% 87.9% 94.0% 95.7% 88.2% | 95.5%
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RIS IR

N

TOP PREDICTORS

(best 4 out of & bands)

C B GY RREMINZ

LC CLASSIFICATION ACCURACY IMPROVEMENT
VHNIR W2
LR CT [TE [MNM LR |CT |TE |MNN LR [CT [TE [MNM [AVE
water 86.7|89.5|90.0|86.5 87.8|90.5] 91.1| 906 11 1.0 1.1] 41
shadow 7.8|724|1756|74.0 87.5|83.8| 83.0| 781 897|114 74| 41
tree 95.4(95.0|193.4/89.8 96.9(95.2| 95.0| 946 1.5 0.2] 1.6 48 0
grass A 95.5(88.6)91.5[89.5 97.2(89.6) 91.7| 92.9 1.7 1.0] 0.2 34 [ |
grass B 83.4|88.9|91.5|87.7 95.7199.9] 99.9] 945 [12.3[11.0] 84| 6.8
grass C 96.9|98.2|95.8|96.2 97.0|98.4| 98.7| 97.5 01 0.2] 29] 1.3 :q
E tennis B4.8|79.5|78.9|82.6 90.9|89.5| 92.9| 93.3| [26.1(10.0{14.0{10.7
= |asphalt 84.8| 721\ 729|161.7 89.2|75.3| 776 81.3 44 32 47(19.6 0
H concrete 76.6|87.9|182.1|74.2 82.5|93.0| 88.0| 841 59| 51| 59| 99
sand 93.7|191.5|1935|96.5 97.7|98.4| 98.3| 98.7 40 6.9 48[ 22
gray roof 35.1|70.0|68.5(72.8 b9.3|826| 74.3| 76.2| |24.2|12.6| 58] 3.4
pool 91.8(95.2| 96.3[99.0 91.9/96.3] 97.2] 99.1 01 1.1] 0.9 0.1
soil 86.4|90.3|83.2|85.8 91.8|96.0] 91.3] 929 54| 57| 81] 71
clay 92.2|189.5|91.8|96.2 95.9|92.5] 96.0| 98.5 37| 30| 42| 23
red roof 46.6|89.2|83.2|83.8 81.4|93.2| 86.3| 88.5| [34.8] 40| 31| 4.7
water 96.2|96.1|195.5|96.5 98.7|96.1| 96.4| 981 25 0.0 0.9 16
turbidity 79.5|78.5|81.6|79.3 g4.7|82.1| 87.9| 83.5 52| 36| 6.3 4.2
shadow 91.7|95.2|195.3|83.0 98.2|197.1] 97.1| 85.9 B.5] 1.9] 1.8] 2.9
canifer 93.5[91.3|93.6[95.1 97.9/93.9] 94.0] 96.1 44| 26) 04] 1.0
E conifer # 92.8(96.2|94.1[94.2) |100.0{99.4| 99.4| 97.6 7.2 32] 53] 34
& |deciduous 96.0|95.3|89.8|93.6 97.4|95.8] 93.7| 948 14] 05 39 1.2
H grass 89.1|86.2|90.7|91.8 96.6|94.2| 945 927 75 8.0] 3.8] 0.9 |_
soil B6.7|88.1|86.6|84.5 89.1|89.8| 89.4| 896 04| 1.7] 28] 51
asphalt 90.4|85.8|90.0)190.9 91.5|88.8) 9001 92.0 1.1 3.01 0.0] 11 |
gray roof 76.3|179.9|80.1|82.4 80.5|90.2] 81.2| 84.5 4.2(10.3[ 11 21
rice paddy 93.0|190.7| 88.6| 89.6 98.4|96.2) 94.6| 97.7 54| 55| 6.0] 81
trees 90.8(86.0|189.1(94.2 91.6/88.4| 89.6| 946 0.8 04 0.5 0.4
water 95.5(99.7)99.6[99.0 99.9(99.9)100.0{100.0 04 02] 0.4 1.0
E soil 96.3|89.2|86.4| 736 96.4|89.5| B88.6| 88.5 0.1 0.3] 22|149
= |asphalt 86.9|93.8|92.3|93.2 90.4|95.7| 96.8| 95.6 15] 1.9] 45| 24
H dirt 96.0|96.0|195.9|95.9 96.8|96.8| 96.9| 976 0.8] 0.8] 1.0] 1.7
gray roof 0.0|61.6|59.6|65.2 81.3|84.3] V84| 821 [81.3]22.7|18.8|16.9
red roof 951|87.8|90.2|193.5 98.4|96.7) 96.7| 96.7 33| 89| 65| 3.2
bush 82.8|78.0|197.9|79.5 86.2|86.7| 98.6| 86.0 34| 87| 0.7] 6.5
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Overall Scene - Relative Column Importance

band name abbreviations are b = {C, B, G, Y, R, RE, N1, N2}
| band ratio combinations are denoted by b,/b, (so NIR1/R = NDVI)

spectral derivatives are denoted b,- b,

[ |
textural parameters = {TME, TVA, THO, TCN, TDI, TEN, TSM, TCR}
are mean, variance, homogeneity,: contrast, dissimilarity, .ientropy,
second moment; and correlation of the co-occurrence matrix
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WorldView-2

true color image

Bu Tinah Island

Abu Dhabi
Mar 13, 2010

Chlorophyll concentration
based on estimation of
upwelling radiance,
similar to Coastal Zone
Color Scanner &
SeaWiFS (after Gordon
etal., 1983)

Employ radiances at 443,
520, 550 nm.

In addition, WV-2 Yellow
band ideally positioned
for cyanobacteria
detection.
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