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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.

12. T declare under penalty of perjury that the foregoing is true and correct.
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! Kiyoto Nagai
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Digital Image Correcting Method for Digital Camera
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Haike GUAN 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.

Y7 MY 2 THIBEAR F X 2 x v SRR
Document Lab, Software R&D Group

#R=Y FNRNVF AT 4 T H o Z—, ICSHHET
ICS Division, Personal Multimedia Products Company

e R Y O VBIREAR £V 2 — TRy Y —

Module Development Center,Imaging Engine Develoment Division

Ricoh Technical Report No.31 103 DECEMBER, 2005

Samsung Exhibit 1026, Page 4 of 11
Samsung Electronics Co., Ltd. et al. v. Optimum Imaging Technologies LLC
IPR2025-00628



I 1. BUL®IC

TR, TYZNAATOHGITREITILRL, i
tEoT, ZWFE(L, UL, KHOKERL, A—ALOEME
bl ERHEATWD. WSk, a7 "NEATOT VR
AAZ T, IEAERND A — b2 X =51 0 X0
BREEE SN TER, Va—oF Y&/ A Capliov
U—RT%, LA EE R IEEE28mmAH Y D X — A L o XD
Ze, TG RRE TN & MERR G TR I A B L CTHEBLL T
W5,

Capliov ) —RIZH#H L TWARX—L L XL, /NITH
D e D EEE G E R L TWDD, DI NEFT5E

M, R EIGE, DGR T DR AR T X,
BRI S SlctkET 5.

FHIINE & S 2 BAENET, WO FOHE L JE

W TORBERN R DT DICRE DO THHY. L

R HGED ST L QWD LB SR OEd & 72 -
TR, BIZITEES RIS, MEPEATEHRE 255
BB RAET D, ETEEROBEGR LY G, <) T
~EGEGKRT D%, D7 E H TR REFHI > TL
% O MENIEET B,

BRAIGEIHOW RN Lo TL v XOFEBGSER DR
BEOICREDLHEOTHY, ZOWNEPEFELTWD &g
i coadTnBSg (EgoT y Vii~0gR) L LTHE
N5, FRCHARZEOE LWEERERE T 2581, ZoH
BT HANO.

JED SRR T IR S — Rk A IR 2 5518 L T H o HL
MOHEEN D IZHE> THREMET T 288 TH Y, R L7z
BITEDREE (BRBEOREY) L 7eo THIN Y.

bbb, AT TRELEERICIE Bih, AFh,
SO RN ENEE LU,

PERIE I EFRRGE FoTRIC L D, BElGE L FRE
INZEE TSR LYUER L TS, L LEHC A=A L
ZOYE, TEfuins b L E T, TN TOESEHCB
TUGEZ TR T2 L3O THREETH 5. JEEEK

IR LTIE, Baal, JEFREIOIRIET ClIsEaR it
ﬁKﬂ%f%é?

TSR L, TYUXOVEGABIC L A IET 5
EMBEREN TS, T A M ¥ — M EORERAXNSM) %

ERIORHE KD, WA AHIET 5 7IETH 570,
L, EENGEZA—LRT v g (L7 E AR
SIRRE T 5. RS EEE TEUL, FHIIL:
EHfRECCRIE T AU RS, AL i SUTE
AT H DT, TNTORREERIFIE L TF R NE L
THELDEFZKRBFNDBVLETH D, FUHEEK T IEA—A
AUV a v R L, Fe, LU XORKRDIE
R LIFF %) ICbBEfET 2.

IR OBHGALEE Y 7 b w7 = 712 b T #h IE OMEREDMT R
LTWBEERHS. LinL, ZOHFRTAZ m—1"—(C

BHIGED/RT A — & Zi# LS DEGZMIEL,
EL7-Hitg%E B CHERT 5, T LT, RTA—FEREL

EHREEHOCTHEGEHIET 5. ZOFETIE T
A =B DAINAINFERLET S 2, EBR2EE1O>D/RT
A—=ZTEEIL TWD720, +a7kERG LR, B
2 JF1 CHRE LT= 28 OB A& F W CRE RIS 2 B 8 £
DHENRRE SN, M OEBGEZMIET 5 O 2O
BNVBELERDRERDD.

AR U7z & 5 128 L2 UM IE 21T 9 12
=AY, P OlEGT —Z IO A 5
THRAH RSN TORNDT, 72 E THiEd 5
DIIREETH 5.

AFHICTIET VOV K ) Bith, BdECE, &
FTHEMET D HEERET D, AFEL, fEC6E R
A EE®RE UCRIM, RERHHIET D2 & & AlhE
& LTz RESUTFETEEHFIEDJFEICOW T 5. &
T VB NTI AT THREE LT~ ERRE A L
WEASE ORHMBRER AR 5. Rhls, AT Y2 0nh
A T DAL LI FERIC OV TRRAT 5.

T

| = som
2-1 EHFEIE
2-1-1  EINECEROE

Ly RIZ X0kl 5 & & BHMINEDOEBICI AT
B OTE ZFig. 2l 7. Fig. WRT & 5 ISR L ¢eiih
MOYDIEREC S 2 MR L TYOMNEICHEBZ L, £

Ricoh Technical Report No.31

104

DECEMBER, 2005

Samsung Exhibit 1026, Page 5 of 11

Samsung Electronics Co., Ltd. et al. v. Optimum Imaging Technologies LLC

IPR2025-00628



ZODHIR K ORA TR TR E 2T A% 6, 8LV,
Wik SR E R E TOMBEZa, % A0ESD G

FTCOEBEbE T L X,
ﬂ — M — L' (1)
atan(d,) V

AR (2 2 TIRLEm SR 0 Z & TiEYy) LT
IR O DEZESPHRICETHIUL, HliZerh—
NI AT DEE, 0=0, ThbY, EHNAETFELR.
H L, BEROPIE L Y EDE CORGE RV NS WS,
7205 Gy DN LT B 03 2458, Fig2ollmrd
X9 R DB NI AT B, WIS PR X 0 IR oA
ENRREWGEE, Fig20bIRd £ 5 7B oE 2354
T5. TUIALHATHOR—=LL XTI, O/ L,
JEfabE RO B INGEE RO Z 3%\, MR B hiGE
LR DOEMINZEINRIET 5D, Wb DML A 7 DFE/
WL & D,
EHINZEITRDO LD ITERT DH. Fig3lrndT LTk
BobLOEEGT D & &, BENRMBIEZAL L, &ih
INARELCT- L EORMGMEELBLET5. AODR I 2 FH
BEy0L 3%, BOEESGETHY, yET5H., EEET
KO TEEBMICEES. 22T, BHEZEDIIEET %
F—=Ta &IN5,
_—

Yo

x 100% 2

HATHDA—=LL U RIZBWTIE, BINZETR— L
ROV a v, B ERFT 5.
F72, TVF 4 A =32 a3 DUIRQ) TEFET 5.

dH

Dt =—— x100% (3)
2H

D ~3xDt “)

p A

Wik a
7'y

Lo X y

H - /i3
H - %A

Fig.1 Imaging of lens with distortion.
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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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Linear interpolation.

Fig.6 Image with distortion.

Fig.7 Corrected Image.
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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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