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RABSTRACT

With a personal computer based imaging processing system, 2 sets of
primary color filters were used to the acquisition of multispetral images
by photographing a color original. From statistical analysis of these
images gray values under two different light sources, the effects of
color vision from each set of filters can be evaluated for cartography

and graphic arts applications.
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INTROODUCTION

lideo camera and computer based imaging system
have showed their capability 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 achieved.

Since ewvery single item of the imaging system
played an important part in the operation, some
existing primary color filters and light sources
were adopted and tested by an economic imaging
system. Then multispectral images were produced
and processed for evaluation on cartography and
graphic arts.

SYSTEM AND EHPERIMENT
Hardusare

1. UVideo Camera : A General Electic model: GE4TERG
-1 was used.

2. Computer System: |1BM compatible PC/AT with
hard disk, Image Monitor (512 ¥
480 pisels) and PC vision Frame
Grabber Card were installed.
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3. Filters
Kodak Marumi( Spectracoler)
Red #25 fed
Green #58 Green
Blue #478 Blue
software
Both IMAGERCTION and ERDAS were applied fo

image processing. IMAGEACTION was used for data
acquisition and analysis, ERDAS provided functions
to read and display color composites.

Experiment

Filters 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 source respectively during the
muitispectral images acquisition, images then
stored in disk. Sample color original was provided
by Wild Leitz from aerial photography.

RESULTS



There are 12 spectral images (numbered from Band
i to Band 12) based on the same original collected
in the experiment by 6 filters under 2 lighting
sources. Statistical data of gray values for these
12 spectral images, such as mean, standard
deviation were then computed as Tabie 1,
variance-covariance matris as Table 2, correlation
matrix as Table 3.

Color composite was designed for each set of RGB
image combination as Fig. 1. fAccording to corre-
lation matrid, the lowest correlated combination
of band 6, 7, 8 was also performed and displayed
in Fig. 1.

Bands 1, 2, 3 have slightly 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 have relatively
lower mean palues than bands 4 to 12.

REMARKS

1. Aperture setiing has effects on variance va-
jues and color saturation as color composite
TFMA appeared.

. Daylight Flood is not better than Tungsten flood
in lighting when working with video camera.

. Uideo camera and CCD camera are poored in re-
solution and sensing blue light.

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

. TFKD, DFKD are closed in hues to original in Fig 1
and monitor display .

6. Color composite of lowest correlation in hard-

copy is not better than others.
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Table 1 Univariate Statistics
TF :Tungsten Flood
0 F: Daylight Fiood

TFKDB DFMAR
Band 6 Band?

173.70 189.79

38.87 33.77

1511.25 1140.36

82 a3

248 255

DFMAG

Band 8

136.96

44.33

1965.57
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Band 9

185.67¢

30.14

908.30
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DFKDR
Band 10

188.84

34.40

1183.04
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DFKDG
Band 11

184.47

32.51

1056.73
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OrkoBe
Band 12

187.58

28.27

790,35
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s¢1

Band! Band? Band 3 Band 4 Band 5 Band 6 Band ? Band 8 Band 9 Bandi0 Bandii Bandi?

Band 1 22083
Band 2 19458 18190
Band 3 190732 17267 20351

Band 4 1692.4

Band 5 15620 16392

Band 6 13848 14942 15112

Band 7 1166.3 109597 §59.11 11403

Band 8 14339 13358 99622 14070 19655

Band g 11071 10648 94424 97512 12155 90830

Band 10 12266 10890 876.02 11541 14358 98526 1183

Band 11 11548 11437 95962 10300 13723 93926 10514 10567

Band 12 1027.0 10625 10080 81382 10168 81207 82652 85357 79935

Table 2 Dariance-Couvariance Matriy



9¢1

Band 1 Band 2 Band 3 Band 4 BandS Band 6 Band 7 Band 8 Band 9 Bandi0 Bandi! Bandi2?

Band 1 1.0000
Band 2 09708 1.0000
Band3 08997 0.8975 1.0000

Band 4 1.0000

Band 5 0.9498 1.0000

Band 6 0.6659 0.9494 1.0000

Band 7 0.8554 07751 06544 1.000Q

Band 8 07862 Q7442 Q5760 09398 1.0000

Band 9 0.8929 08727 08059 09551 09097 1.0000

Band 10 08667 07819 06550 09934 09414 09502 1.0000

Band 11 0.8636 08690 07594 09390 (009522 (09587 058401 1.0000

Band 12 0.8830 09283 09171 08524 08112 09530 086497 09287 1.0000

Tabie 3 Correlation Matrin
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