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1. My name is Kiyoto Nagai.
2. I belong to the Business Strategy Planning Section of Business Strategy

Planning Department of Business Strategy & Planning Center of Digital Business

Group of Ricoh Company, Ltd. (“Ricoh”), and my current title is Senior Specialist.

3. I joined Ricoh in March 1995,

4, My name appeared in the editorial postscript page of “Ricoh Technical
Report No. 31" dated December 1, 2005 as a “Secretariat” “in charge of Web
[version]” of that document.

5. I'was engaged in publishing the web version of Ricoh Technical Report
published on Ricoh’s website from 1997 to 2008.

6. After December 1, 2005 when the book version of Ricoh Technical
Report No. 31 was published, I prepared the web version of Ricoh Technical
Report No. 31 and uploaded it to a server for preparation for publication in Ricoh’s
website.

7. The web version of Ricoh Technical Report No. 31 I prepared was
published in Ricoh’s website prior to July 11, 2006.

8.  Ricoh Technical Report No. 31 was originally posted at the following

URL of Ricoh: http://www.ricoh.co.jp/about/business overview/report/31/

{(“Original URL"), which can be viewed now at the following URL.:

https://jp.ricoh.com/technology/techreport/31/ (“Current URL>),
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9.  Atthe Original URL as well as the Current URL, the technical papers
from the overall Technical Report were available through individual links.

10.  Ascan be seen from the Original URL as well as the Current URL, one
such Technical Paper in Ricoh Technical Report No. 31 was titled “Digital Image
Correcting Method for Digital Camera,” written by Haike GUAN, Kenji
SHIRAISHI, Kazumitsu WATANABE, Hiroki FUKUOKA and Kazuyasu
OHASHI.

11.  Attached to this declaration is a copy of the web version of Technical
faper “Digital Image Correcting Method for Digital Camera,” I prepared for
publication in Ricoh’s website in 2005.
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Digital Image Correcting Method for Digital Camera

Haike GUAN

A BT o mMOEET KE &

Kenji SHIRAISHI Kazumitsu WATANABE ~ Hiroki FUKUOKA Kazuyasu OHASHI
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ABSTRACT

Wide—angle zoom lens is applied to make wide field of view of a digital camera. But the zoom lens tends
to have much more aberration, such as distortion and chromatic aberration, than standard lens. Intensity
also falls more sharply from center to the edge of an image taken by the wide—angle lens camera. The
aberrations can be well corrected by optical methods, but it is very difficult to keep the camera compact
and small at same time.

We propose a new method to correct the aberrations and intensity of a small compact digital camera
with a wide—angle zoom lens. In this method, correction is made by image processing software embedded
in the digital camera. Experiments were made by using images of the cameras with wide—angle lens to

show effectiveness of the method. Correcting results of the images and processing time of the camera are

also described.
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Fig.1 Imaging of lens with distortion.
©) (b) (©
Fig.2 Imaging of a rectangular object screen shown with

(a) no distortion, (b) pincushion, and (c¢) barrel
distortion.
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Fig.3 Definition of distortion.
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Fig.4 Distortion of digital camera lens.
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Fig.,5 Linear interpolation.

Fig.6 Image with distortion.

Fig.7 Corrected Image.
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Fig.8 Evaluation of accuracy of distortion correction.
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Table 1 Processing time of distortion correction.
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Fig.9 Image intensity of digital camera lens.
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Fig.11 Image after shading correction.
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Fig.12 Chromatic difference of magnification.

Fig.13 Correction of chromatic difference of magnification.
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