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Application of Technology of Image Processing to Materials for Study

Koji Shinohara

This paper is organized by the descriptions on two methods of the image processing and ten images as result and the

considerations. An author describes the process of making the image called an All-Focused Image and a Digital Photo

Collage, which is composed by only partial images without a blur after multiple pictures changing the focal distance

from the same subject to a lens are taken in case of the picture-taking of a material for the insect and convert digital

ones and is clearer than each taken picture and remind of genuine article materials and awaken the interest of science,

and how to repair broken points and get rid of adhered dusts and eliminate a fixed insect pin. These results, which are

Phanaeus palaeno, Eupholus sp. Cyclommatus elaphus, Phalacrognathus muelleri, Rhactulus dideri and an obscurity,

are showen with explanations according to each feature. The use of them and the efficacy in the museum as well as the

educative effect produced by this way are considered and the validity to apply technologys of the image processing to

materials for insects is found out.
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(a) front (b) rear
Fig. 2 The image focused (a) front and (b) rear of the Subject.
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Fig.3 The comparison of the brightness histogram (a) with (b) in Fig. 2.

7T ZIVERLE

1 LYRCEZPEBEETHRRICOVT

Lo X% W 7iioe Tk, TR S — Rk e 5k %
P LCh, BEEPLrS, BENSICHE S THEIMET
THIEHOLENTWS, COERE LT, B—L X
%}ﬂb‘f@ﬁl%ﬁ_ﬁfﬂib% cos' 0 IRG &, oL
VAN, FIROGE AR T A 2 L THEL A RS
Wb (REHITH, 1997).

lens

ZZOOM

Z,

\
y

o

A

Fig.4 The model of a camera composed by a convex lens and a subject.
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Fig.5 The relation of a change of the intensity caused by Zzoom and Zoom and Iris.
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Fig.6 The sphere of a blur on the tone curve.
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Fig.7 The outline of the process to making an All-Focused Image
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(b) after.
Fig.8 The elimination of partial image with a blur by the geometric correction.
(a) before. (b) after.
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Fig.9 The correction of a thicdness by tone curve. (a)before, (b) after.
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Fig. 10 The correction of a boundary by to how to average difference of a thickness.
(a) before, (b) after.
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Fig.11 The elimination of a insect pin from a material for the insect in the emage,
(a) before, (b) after.
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Table 1. The date of All-Focused Images (A size of an image is 3. 67MB)

no. scientific name lengh (mm) direction taken picture partial image shutter speed iris
1 Phanaeus palaeno 17 front 48 84 1/15 f11

2 Eupholus sp. 23 diagonal front 52 77 1/10 f13. f22. 27
3 An obscurity 16 front of top 39 39 1/15 f11

4 An obscurity 16 front of bottom 49 60 1/15 16
5 Cyelommatus elaphus 83 front of top 38 62 1/15 f16
6 Cyclommatus elaphus 83 side 70 75 1/75 22
7 Phalacrognathus muelleri 39 all 24 28 1/10 8

8  Phalacrognathus muelleri 39 front of side 40 40 1/10 11
9  Rhaetulus didieri 82 diagonal back 38 38 1/10 32

10 Rhaetulus didieri 82 diagonal front 41 41 1/20 22
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(b) An All-Focused Image.

Fig.12 The image of a front view of the insect which is Phanaeus palaeno. (a)explanation, (b) an All-Focused Image.

The brighrness on green system which the insect owns severely changes for positions of lights and a radiance but does not change for an imadiance by

lighting at upside in the naked eye. An elimination of dusts and a correction of gairs are effective. This All-Focused Image is constituted by 84's
partial images which is the biggest number in results.

(a) The image before the correction of a thickness for all
of one.

(b) An All-Focused Image.

Fig.13 The image of a diagonal front view of the insect which is Eupholus sp. (a)explanation, (b) an All-Focused Image.
Though this insect is tried to take pictures changing the iris, it in the image can not get any colors of which it has the genuene article material, but is

able to obtain approximate colors by a correction of thickness. The minuter structure of surface by magnifying is observed on Power Macintosh G 3.
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(a) The image after the geometric correction.

(b) An All-Focused Image.

Fig.14 The image of a front view of top of top of the insect which is an obscuriey. (a) explanation, (b) an All-Focused Image.
The rugged part of the upside is expressed by the change of contract. It is hard that an elimination of an insect pin holding the large area at the subject
in the image.

(a) The damaged part of the genuine article

material.
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o

(b) An All-Focused Image.

Fig.15 The image of a front view of bottom of the insect which is an obscurity. (a) explanation, (b) an All-Focused Image.
An elimination of an insect pin in Fig.11 is as hard as Fig.14. As the damaged part of the genuine article matereal is found. it is repaired in the image.
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(a) An insect pin in the image.

(b) An All-Focused Image.

Fig.16 The image of a front view of top of the insect which es Cyclommatus elaphus, (a) explanation, (b) an All-Focused Image.

The brightness on green system which the insect owns changes nicely according to the varieties of positions of lights and a radiance from various
kinds of directions. This image has used on a guede of the planning exhibition in 1999, which name is THE WONDERLAND OF INSECTS.

(b) An All-Focused Image.

Fig.17 The image of a side view of the insect shich is Cyclommatus elaphus, (a)explanation, (b) an All-Focused Image.

70's pictures is the biggest number in results are taken. The different mathod on the geometric correction is used. after a subject is divided into four

equal parts, the picures are taken first. The four All-Focused Images are made next. They are corrected last. A size of an All-Focused Image is 41.5
MB which is the biggest copacity in reslts.
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(a) An insect pin in the image.

(b) An All-Focused Image.

Fig.18 The image of an all view of the insect which is Phalacrognathus muelleri, (a)explanation, (b) an All-Focused Image.
Because the insect in the image of Fig.7 can not get any colors of which it has the genuine article material, the pictures are taken by means of opening
the iris and it is able to obtain approximate colors by the correction of a thicdness.
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(a) The image before the correction of hairs.

(b) An All-Focused Image.

Fig.19 The image of a front view of side of the insect which is Phalacrognathus muelleri. (a) explanation, (b) an All-Focused Image.
The characteristic head is photographed. Many hairs of the surface are corrected. This image has used on a guide of the planning exhibition in 1999,
which name is THE WONDERLAND OF INSECTS.
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(a) The disorder of the brightness on the CCD.

(b) An All-Focused Image.

Fig.20 The image of a view of diagonal bacd of the insect which is Rhaetulus didieri, (a)explanation, (b) an All-Focused Image.
The characteristic mandible is photographed. The disorder of the brightness appear at partial images of the blacd on the CCD. This image has used on
a guide of the planning exhibition in 1999, which name es THE WONDERLAND OF INSECTS.

(b) An All-Focused Image.

Fig.21 The emage of a view of diagonal front of the insect which is Rhaetrirs didiere, (a)explanation, (b) an All-Focused Image.
After pictures are taken by intensifying a radiance the partial images of blacd and white are enhanced. for removing some of disorders of Fig.20 (a)
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