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RBSTRACT 

With a penonal computer based imaging processing system, 2 sets of 
primary color filten were used to the acquisition of multispetral images 
by photographing a color original. from statistical analysis of these 
images gray ualues under two different light sources, the effects of 
color uision from each set of filten can be eualuated tor eartography 
and graphie arts applicaUons. 
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INTROOUCTWN 

lJideo camera and computer based imaging system 
haue showed their capabmty and stability in 
photography at the present time. With separated 
bands information, many scientific and techno
logical applications such as recognition, inter-
pretation, classification can be achieued. 

Since euery single item of the imaging system 
played an important part in the operation, some 
eHisting primary color filters and light soun:es 
were adopted and tested by an economic imaging 
system. Then multispectral images were produced 
and processed for eualuation on cartography and 
graphic arbe 

SYSTEM ANO EHPER I MENT 

Hardware 

1. lJideo Camera: R General Electic model: GE4TE66 
-10 was used. 

2. Computer System: IBM compatible PC/AT with 
hard (IiSk, I mage Monitor (512 X 
480 piHels) and PC uision frame 
Grabber Card were installed. 
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3. filters 
Kodak Marumi( Spectracolor) 

Red #25 Red 
Green #58 Green 
Blue #41B Blue 

Software 

Both IMAGERCTION and ERORS were applied to 
image processing. IMRGERCTION was used for dafa 
acquisition and analysis, EROAS prouided functions 
to read and display color composites. 

Filten were placed by hand one at a time in front 
of camera lens setting on a copying stand. R 
daylight flood bulb and a tungsten flood bulb were 
used as lighting soun:e respectiuely during fhe 
multispectral images acquisition, images then 
stored in disko Sampie color original was prouided 
by Wild leitz from aerial photography. 

RESUlTS 



There are 12 spectral images (rmmbered from Band 
1 to Band 12) based on the same original collected 
in the eHperiment by 6 filters und er 2 lighting 
sources. Statisth~al data of gray ualues tor these 
12 spectral images, such as mean, standard 
deuiation were then computed as Table 1, 
uariance-couariance matriH as Table 2, correlation 
matriH as Table 3. 

Color composite was designed tor each set of RGB 
image combination as fig. 1. ßccording to corre
lation matriH, the lowest correlated combination 
of band 6, 7, 8 was also performed and displayed 
in fig. 1. 

Bands 1, 2, 3 haue slighUy different orientation 
with the rest 9 bands, besides, the aperture for 
bands 1, 2, 3 was f/16 while the rest were f/ 
1.4 . This makes bands 1, 2, 3 haue relatiuely 
lower mean ualues than bands 4 to 12. 

R[MRRKS 

1. ftperture setting has effech on uarhmce ua
lues and color saturation as color composite 

TFMß appeared. 

2. oaylight flood is not bettel' than Tungsten flood 
in lighting luhen working with uideo camera. 

3. IHdeo camera and CCO camen. are poored in re
solution and sensing blue light. 

4. The color of hardcopy is not consistent with 
monitor display in this system. 

5. TFKo, oFKo are closed in hues to original in fig 1 
and monitor display. 

6. Color composite of fowest correlation in hard
copy is not better than othen. 
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IfMRR IfMRG IfMRB TfKOR TfKOG TfKOB DFMRR DfMRG 

Band 1 Band 2 Band 3 Band 4 Band 5 Band 6 Band 1 Band 8 

Mean 162.83 123.41 151.08 113.51 166.91 113.10 189.19 156.96 

std.Oeu. 46.99 42.65 45.11 41.14 40.49 38.87 33.17 44.33 

Uariance 2208.36 1819.01 2035.10 1692.47 1639.20 1511.25 1140.36 1965.51 

Min. 11 42 61 69 

MaM. 255 221 250 255 

66 82 93 

242 248 255 

Table 1 Uniuariate Statistics 
1 f : Tungsten Flood 

D f: Daynght flood 

42 
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DfMRß DFKDR DfKDG DFKDB 

Band 9 Band 10 Band 11 Band 12 

185.61 188.84 184.41 181.58 

30.14 34.40 32.51 28.21 

908.30 1183.64 1056.15 199.35 

96 89 82 99 

245 255 245 243 



Band 1 Band 2 Band 3 Band 4 Band 5 Band 6 Band 7 Band 8 Band 9 Band 10 Band 11 Band 12 

Band 1 2208.3 

Band 2 1945.8 1819.0 

Band 3 1907.3 1726.7 2035. 1 

Band 4 1692.4 

Band 5 1582.0 1639.2 

Band 6 1384.8 1494.2 1511.2 

Band 7 1188.3 1059.7 859.11 1140.3 
....... 

Band 8 VI 1433.9 1335.8 996.22 1407.0 1965.5 
VI 

Band 9 1107.1 1064.8 944.24 975. 12 1215.5 908.30 

Band 10 1226.6 1089.0 876.02 1154.1 1435.8 985.26 1183.6 

Band 11 1154.8 t 143.7 959.62 1030.0 1372.3 939.26 1051.4 1056.7 

Band 12 1027.0 1062.5 1008.0 813.82 1016.8 812.07 826.52 853.57 799.35 

lable 2 Uariance-(ouariance MatriH 



Band 1 Band 2 Band 3 Band 4 Band 5 Band 6 Band 1 Band 8 Band 9 Band 10 Band 11 Band 12 

Band 1 1.0000 

Band 2 0.9706 1.0000 

Band 3 0.6997 0.6975 1.0000 

Band 4 1.0000 

Band 5 0.9496 1.0000 

Band 6 0.6659 0.9494 1.0000 
Band 1 0.6554 0.7751 0.6544 1.0000 

...-
Band 8 1Il 

0\ 0.7662 0.7442 0.5760 0.9396 1.0000 
Band 9 0.6929 0.6727 0.6059 0.9561 0.9097 1.0000 

Band 10 0.8667 0.7619 0.6550 0.9934 0.9414 0.9502 1.0000 

Band 11 0.6636 0.6690 0.7594 0.9390 0.9522 0.9567 0.9401 1.0000 

Band 12 0.6630 0.9263 0.9171 0.6524 0.61 12 0.9530 0.6497 0.9267 1.0000 

lable 3 forrelaUon MatriH 
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