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Tough Times Bring Opportunity

Masanori SEKINO (Board Member of IIEEJ, Fuji Xerox Co., Ltd.)

Pl o m ) A OV AEYME (COVID-19) DATLTWET. T v I =R DA R bRAR—=Y A R
rOHFIER, EEE TORME~OEELNHRNTEY, 7 A5 9 BT ToF I By s - X7 ) Uy 7 OB
HLRERLLNTNET. ARPHER - ML WO A XU bDOZN— XA B ER -T2 L0 D, FRAOIS T OxHlL
ICHEDLDENTWE T HENEENET. AfEE2ENTHD 3 A AT, fTOFRLTHFEIZBWNT, FiOmR
PWEBPNFDICTEE U TWA EDFERLH Y T2, @EDaIrF 7 A L ADFITTH S SARS (2003 4E) X MERS (2015
) OBAITE, KEETICENEN 6 v A, 8 » AULEDI -T2 L a2EZ DL, RELITYEH O TIERWTL X
DR

ZOED X 9 RBEYYEDOFTATICON T, ERZHHICIRY Ko TAHAET &, WL, 18 fibfdn s 20 gl )
JC, XA, avZ, AR RENPHRMIRIITERE L. TOWRIZE, EEEGLUEO M T
& b7 ) FRE OB, AZKARCHRE ORI X 2 20BFEOFE & T U L 72 ) fashitis & AOBEOTERAL
RERLFLNET.

JEYE~DHLBEETNT R D BT 2 &2, 2 L~V TOREEA R # 5 AREAE, WROFAEFR & P
\ZOWTHIET DEFORBIZORN D F Lz, FTARER X OB, 1TBUZ XD TAHUNEEIZ L - THARRE)S
WESN, EEENDIFRNEYET 5 2 LR SN o= L b, YRS AR Y, YR O R 22
AHEIZ 72D, AR M OWTHIAGHEE T 19 HRICIRIERME SV E Lz, 2SO W TR NEOR R CHi AL
DOHEBIZ BRI =Rl yE R EE R L= U 7 5 0TEN L MbNTWET. a7 19 fikERo
2 L TEORRIZ LD ZO®%RIFHROTATICIEE > T EHA.

LML 5, 100 FRIOE KRR KEHIZHIT LA 7V FO—FETH D A, v (1918-1919) 1,
B HUEL COFATEZRTHIRAN DO 3 FLL < ARG L, FEEENT 5,000 T~1EBA L WD DIZED, RERHEELZ LD
LE L7, YRFORYIRE LTE, ~AZ0OFM, 280 ai coOFTRY, NRAOERE, Ty hORKE,
BEaXA R hofIE, BEORRECBRE I E3MThh e 5 T

Z D%, 1929 FED_=2 Y OFERLIE, BR-HE %2 b OPUEWEORRSEE, FERYYE DI IR
WL LE L LL, UANRREIYEIC OV T, A i OFATRHIHER_ EOFEE > T2 U A VAR5
TEEE CHEBEBIICX 2 L 512720, DNA ° RNA OFEA B LR o 2 BIEIZBWT S, IRy A /L A3
OBIRIZREETH D L H T

Flo TA HO COVID-19 |2k} L TITHOIL TN DGR A2 LD &, INARIIIZIE 100 FERITD A SA L DR O
IR & KR, IR~ OBZRET 5 & 9 EARICELITIEAN L S T, Lo LZOEEHFEICBWTIE, I
DOWERENE LW ICT Hifi2EA L, SESERT 7 u—FR3RZTonEd. BALED, BRYSEROBNN S 5 [E ~
T, VE—NTV—IRA4 0 T4 VEBEOEAMEES N TONET. 2O, BFaIa=r—varziifEala=
r—3a LIS 5 ARVR SROAREHRIERNEIFE SN CWET. £, EREEE & B Ol % i R
LT 57200 5G BIfREFIH LIEiR2kroE A, #iiEsIcs) 2 B ENEiE S EOIEH, BAME R v b OB%
72 &, COVID-19 ~OxtROFND, MAMEENTCY T — MR T 287222 — A —AHENME Y i Z ST
WD EDICEWET. EEO T JAUE, IR AR ORI A~OERITA % bREE, 2018 £ 55%05, 2050 FFIT
1E66%|\TET 5 & TRINTVET. AAEPIC K 2BRERL L BYYEOTATABLE, etk L fErtEomn FICET 5
IRHOEMOEEML, 4% LIDICEE > TN DOTIERNTL X )2

T, 100 FHIOASA U EOFATIE, HF—R RO RWKEL H7-0 L, BRI REICFER S - ERED
T L \BEZ BT RITE D OBIGIZ X o TIREMOIFHAD A E s T LW WET. T5h, VAV AOFT BIARITEG S
NEHHLOTTN, ZOEFEF v AL LT, FHRBRIZORN D X 0 OIS Y 2T AOW % FE
sL bz, —WRE, —HIRE L LT, ZORBIBIBPOLEBKL THWE & BinET.
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— Visual Computing ZERI EITOEME —

PR NERFIM VC iF3E2Z B RIE, 2019 4E 12 A 25 BlaiESNELZ. EEI M TLIZ. Z2IS#EAT
REOBEERLET.

HRIEAEDEMRZZ T SN2 BE DT 2 PHEBO L HI2E<BONLH, FAANBMESTEZE)ETIEL
DIX, ] & 0 ARF21Z Visual Computing AFFEDMEREE 726 SN T A BIEA T 5720 TH Y £7.
THIMD L HIZ, CG WFFEDIEEE T LTS « Bm OIS T\ b o Lo o 72 HRTEAR,
1993 412, W 723D Visual Computing M5 ZE B X OWNREZERITHTE S, 4 FHREZERBEED
TWEEEE L. 20%, ZEEITEIGQIENZEOM R =T Th D, Blp—ER%kAicg
WERILE LT, Z0% %, FRIAEDEBEDR T CTHH/NMENRBEIEZIT LTabII TR, ZokH72V

L—I% CG & EEALFR OIS % B89 Visual Computing FFZEEE &I E T, RELBWNEDOTLT.
TSNP E B RICEIE S 72 Visual Computing HFZEEB &1, SAEDORILEEHOITEN ), BOMER
FREN EHEINDNERD EBHE ST, IEFICIEEORNIEN Y, BB S T E L. &
T, 1993 FFICH 1 FIO VC UV—7 2= v 77350 T S 4, 1995 4 6 H 5 OFEFEITHB W TRAID VC
FREE S DNHAT S, 1997 FEITIXE 1 Bl VC/GCAD ARy ARY U ARBMESIVE L, Wb &t
BonFEx 8L, ZOSEOENKEEDGRSURFE - VARV T ACRE LT, BIEICE-THY £
IR RFCOHRISEADOHRIEA I LEREE T, BRI RO ~DIGH &9 Z & BRI AE D
WMFEZIED S E Lz, 4B, HEE TR Z#< v ) 2 L IFEPR <, ZoMEICAEE2EBET b
HETEAIL THARD CG DR EFREND K )i F Li-., HREAEITHZED A TR AMBRICHE
BRENTEY, VCEEED AL =L LUINME (4FFEK) 0N, & (REK), ZHMAT
. (AR, BEHE (REMHYLR), TEEi dbk) & @FE) 285 Toi, S HI/NMETEGE
ek (2009), HEEHITRISE 2016) %O 572 L, FRIZLEMIE TV W TNET.
HRIEAITIRE KT 2 TR %, INGRSIKT, IR TERPICEE I, TOM80RIZZR TS,
URNZHE S NN OIS & OIER LA REIND R E, TOFEZ %L 72O BRI ISR
IHE/FETA. T ebd 2, 3 BEMANCEZEFEELEFEEL SN TEY, BRLATHICAA VEZTEN
TEY, BRI rCLEO TEIIIEROBEBETL. BERIIFEHEECTLEN, [ESE] 25
DB TREOTETT FR a2 T 5 AURRICIER). FRiCAEDERD TG ETmwEL T
RINZ L > THAED Visual Computing HFFE3 B OFEREN 726 SN2 2 L2, O THEHBE L ET L LD
W2, LDEVERED ZTEFEZBHTVR L LT ET.
FRKFLEHZ Wl K (7=r—)

< FEIsRe \BRAEAE ZHE TR >

BEFN 20 £ 3 A BRHKRY: F—H T EK TR r¥%

BAFn31 4 3 H FRGH KT KR LFEMERHE LR ER LRI &7
AEFn 42 4E 10 H TR (g K EE)

BEFI 314 4 A IR RS BT

AAFn 394 1 H IR RZ T ER TR Bh#d

BEF 43 45 4 A IS RFTLFNERTFR #i%

AAFn 48 £ 8 A SCEVETEAMIIGE R, 75— V) U TR SRR ENEE
WAFn 5145 4 H INBRFTHHE I (BERCR)  #Bd%

Rk 44 5 H T o VRANT R i B B R %

Rk 84 4 H IR TERF TR ER LR #d%

AL 114 5 H (k) =HM =F
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— IBRhAEAN 270V 32)] 2BRHSE2HE —

RELBERE - 7xu— GLEE) OWLIGRIMEL, 202043 A 8§ BICIWiRENE L. BZETTRTLE. HEDY
ICHZEROZ & T, BMRICELZBRICEELS EHEe Lo TWELEZ. BEERAEVWLTEFLHOAZRLDESNHY, &
FELIBNL ot b EBZTCWEREDZ ETLE, IWRSADOREBHRHETHD 7 7 7 I VICB LIEEZTEE 208 5
EA I TARTET DR EFF T2 2 LI L o 0B O 2 IR R S CTIEE 7

(LIl S 20T 1970 SRR BB A T ¢ 7 BRI BV CEBRRZRIFFEICI D M, 77 7 >3 ) - BEREIVEGEE > AT A -
BAERRBEEANN - SEFRGS AT LFICALZ KRR EZZET ONE L. WIhoOFEs TS FEALE T
& TERHMNS VAT AEITE T 2Fy b—ICBE 0 ORIE S B 23R L, BRI TR CEREEI AT L LT
FEELE LI FRCERERA T 7 7 2 2 VIZOW T « Y H VBRI ROE SR & BRI X EBREELIZ b L,
ZHUZE S T100 U EOEWHIR TIRNAEAN] 72577 7 7 I URERDDH L LY, BEEOT 1 VXNV T 7
VIV (G3) EESMAFOEBECFEE THHSNDIETIZEY £ LT

77 72X OZ OB RRREOBIIEERBORIBREMEICH Y £ L., YREEHIA W77 273V F7 R
7 HATAL A XN DIBEIZ 6/3 GBS T2 o DRI ONRA TI Y, BERFHE A 1 53/30 FPRREE LG C & HHiT
DR B EHTWVE Lz, 1L & AT 1973 FRICERREE B NSH KDD I AL S T Z OEBUC AT o R Z BdE L,
PIRT 1 2 VTR LT ROEB LR L B R OEBMEEEEERICR ) &4, EORH RAC (Relative Address Coding) 7
ANFERLE LTz, ZO% NTT & RS A D THEICENTZ READ (Relative Element Address Designate) 72D BHFE Tk
L, 1978 A2 READ FaUd S REEEAEHE L2 - T - EREE EAEEMZE E S CCITT (Bl EREXBEEABXIEE
Y7 Z— ITU-T) ~OHAENPLOERDERERVE L. FTOEMEROTEEL 7 77 2 3 UL HRICHE L TREBR
RWFFEBRIE 2D, BEF T FROBEPEE Y £ Lz, B bOERITR SN2 ERREEHERR 2 5 D @712 40 T
BV FE LA, READ FAROFHHR S IIFBGED O, B LOT-DIETOERZNZ 7 MR (Modified READ) 4=
BHE—D 2IRTET 4 PENT 7 7 2 VEMH LR E LTER SN E Lz, Z0ORKBECEOREF—L0 ) —H1Z
I X AAMEZ X4, B SCEIE 1980 FRITTHS —BU TGRS 41T MR WIEERRMFUEREL 700 F L. ZThatilcr «
CHNT 77 VIEBOAENRIE S, DRSS THERICE & LT E, 20 ki S A RIS T T ot
REERIIC L D0 R# R ERICKRESEMRLE LE

ZOERZRIFETK L, LS AT RERAE - BEEINTREEE - AleE - E58H - 3CE - 7oun—He%
ERNOBHOREONRZF L SN E Lz, B, ZOHWEIINIADOZERIIBNTIANLA b= HBESNTOET.

O XD AL S ATEHFICRE L I EICARE 2R A RIS L2 L S35 5 —F5, HEOH ) RPEEROMS, T LTE
HLAE IR REE LI BANIIIIZESE L LCOBETHLHY £ L. TAADNEOND Z LidbE D oz BV ETR,
LI S ATEROBHFETHLH D L L. 40 REOEWHIBBHEEVWETHERND, AL LB BN T = DF
BEHLEEAMON —FXF—HR— /L TCOEGELERET WS 2/ 7o 2 ENRE TR £ A.

IR ZRELE DR 7R FERRICR LEEA CEBR OB EZ R L, HAIEOE I LADRLNRLAT EELIVBHTD W
LET.

WROR PSR BIR A8

< I ZR AL 0D I >
1968 43 A FRRZTHERERLFR 255
1973 43 A FURRFER G LH AR R THERPTRRE R LR T (T3t

1973 44 A ERREE B S KDD Ath
198548 A KDD WF7epmARLE 7 E Ek

1990 4% 7 A KDD #FEar ki

199343 A ATR EFFIFROBEMIET (WERBHE LR
2000 4 10 H R PRI LT Bu%

2008 423 A R IR

101



The Journal of the Institute of Image Electronics Engineers of Japan Vol.49 No.2 2020

IIEEJ '—;Iﬁj

RETY)UFBETIVIEDIC 24 FBA—N—T 2V rOBFH

kOBl Eas)  fR S OART

q;

THEELZ TR R LT 1

TP EEEETRY:

Color Prediction of Two-Ink Layer Overprint Based on Solid Print Color Model

Yongchi XU" (Member), Jinlin XU

+ School of Apparel and Art Design, Xi’an Polytechnic University, China

11 Xi’an University of Technology, China

(BHEL) ZEHRITIIA > FOERMY (F—=_"—=TVU 2 ) BURANCHEL, FH—OOA U FBRFL
W BIZA—=R—=TY v FLEFEZEBOA CRERES 2D LN, WbwbLH A X T v B TREENETS.
AFRSCTIE, FTHECEHRA U REEEE LA B 2K TEMETFECONTES, (U XFBOE
SOHEHNTA UF T v U 7V RERTRT S, RIS, e A U FONEEFEICESSHAEDRZ T Y v FD
BTHETVESBIZLT, F—AOY T v MAETMIESL 2 A U FEA— =7V v OB TR FEE
BRET S, TOFT, FIRBFOAL U FBONF AT A—Z ZRET D702, BT 4V HZERI L% A
X (B %) @%i%%ﬁ#é%gﬁ, BIOEEA o FBOREFIEICOWTHRAL, HFFEOHEICE
F5A R BOHHEFRRICL > TA VFEORIEZMET L7 LTV XLEHPAT L. T —"—T7Y
FNOT R AZEMRICY I 2 b— N T 270DDOY T IAEREEN A EAT 5. S 612, A v X EORNEL
IET 2B D ENE & AHIE TR DWW TEERNCRHIAT 2. Rkl TR 7L OTRIE & SR & o Mol R
ZRL, ZIK%VBIJ&T/I/ L0240 FBA— =TV NOBEIERICTRTE S Z L 2R LT,

X—ID—F AN —=TV K, X Ty VTR, EiES UXE, GTlETV

<Summary> Multicolor printing inevitably results in the overprinting of ink layers and wet-on-wet printing. In this case, the
ink trapping rate is defined to describe how much less the volume of the second ink printed on the wet ink layer is than it
printed on the dried ink layer or on the blank paper. In order to predict accurately the color of overprint solids, a new color
prediction model was built on the basis of the simplest two-color overprint solid in this paper. Firstly, the uneven distribution of
ink layers in two-color overprint solid was reduced to evenly distributed ink layers. As a result, the ink trapping rate was
provided in which the rate of thickness of second ink layer printed on the wet first ink layer or on the blank paper was
calculated. Secondly, referring to the color prediction model based on the light scattering characteristics of the paper and ink
layer, the necessity of selecting the simulation ink layer to measure the optical parameters of ink layer was explained, a new
preparation method of the simulation ink layer was described, an algorithm for calculating the thickness of ink layer with the
reverse transmittance of ink layer based on a specific wavelength was built, a new production method of experimental samples
to simulate accurately the process of overprinting was provided, the necessity and method of correcting the reflectance of
simulation ink layer was emphasized, the color prediction model of the two-color overprint solid based on a solid print was
given in this paper. Finally, by comparing the predicted and measured values of the experimental samples, the proposed model
can accurately predict the color of two-color overprint solids.

Keywords: overprint, ink trapping rate, simulation ink layer, color prediction model
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1. [XL®IZ

WAROT 7 —EHRIE, CMYK4 F7213 4 ALl koA v
TRV IR LEIRI SN A, ~—7 b—2HIRBIO 7 1t 2T,
BRIY 7L — 1D Ry MRSOA 1%, MEEHEES Z &
Wiz, %Rl o Ky SHBW, Ry hOERD ZBRT 5.
2%V, ZERYOBERTIE, A rFBOERRY (-
=7V N BUTHRETD. A FOERIEFEOKE X
WZIEBWRH D LTV, RERIZIET N TRA X EOER
R0 B2 D. ZEERFE T 1 RIS ORI
ZEIRITE, SERY &R OEIRIFEER O RIRIZIER 12 E
DT, R DA JPEIZGLNIRND BIZ, BRI DA
XEFRIT 5. 2ok 5 RERERITEE Yoy hAry
Ty b ERREND BN A RIS IMER R,
BRIVEIRIZ L — b LA g, JEAHERE, FIRIZ
a2 ADFHENRED LR TH, 7b— b ORICEEE I
oSO DA X EE A, SRl OA L RBICEET SIS
BRI OA RIS eD., DEVAF T ELS
ROMENRDD. BRI A U FBEOKTIE, FIRIEEO G
SOMEF L~V OB EEN R 5 2, HREGOES
TV—DNNT U AEEAET D20, b7 v BT ROFIEIT,
ZEHIBNZBNTA HREDLREE ZHIT 5 7 OEE
REETHD V. A XPKICHRI S R, A X051
BETOHENELD. LA RNERY DA U FBIC
IRl &, B~ Vv ACHIRISND O LRETH D,
1EEAEEFBL L. WEONTFHIEEILRR Y, FEa%)
Rb#ERD.

THIVE TORFZET, ALY, EEEY, AEEYR Y, e
ALF Ty B TROEFRRMNTPRB SN TE R,
AMD B CTRIZERZFRE L TR -> Tz b, ZOREMBH
HCThHDH LD, INHIEWTIBEIRZERICZ T AND
NAHICE ST, F2, ~"—=T7 b—=07 ) v FOETH
ETNVE LT, 72EZUE, B4R Neugebauer HEE IR
Clapper-Yule E7 /L 923 5. LvL, EILHOMILTIL,
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Fig. 1 Overprint ink layer distribution and equivalent performance diagram
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Fig. 2 Interpretation of reflectance prediction models for two ink layer
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Fig.3 The forward transmittance curve of simulated ink layer calculated by

using DtoTF function from the thickness of simulated ink layer at
certain wavelength where Hanghua ink has higher transmittance
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Fig4 The forward transmittance curve of simulated ink layer calculated by

using DtoTF function from the thickness of simulated ink layer at
certain wavelength where Hanghua ink has lower transmittance
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Fig.7 Reverse transmittance spectrum of single color solid prints with
different ink layer thickness using the Xinbaolong Yellow ink
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Fig.9 Correction effect of reflectance of Hanghua CMY ink layer
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10CM-1 A ¥4 —"—7"1 o M TN OETRIFER
Fig.10 Color prediction results of the CM-1 ink overprinting samples

B 11 CY-1 A »FA—N—TFY o b T L OETHIER
Fig.11 Color prediction results of the CY-1 ink overprinting samples

12 MY-1 A > F A==V > b T O TR
Fig.12 Color prediction results of the MY-1 ink overprinting samples
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Table 1 Color prediction of Hanghua ink overprinting samples

Ink AEq SSE
Sample Eaigpmg Rink Rink Rink Rink
1 (%) | Uncorrected | Corrected [Uncorrected| Corrected
CM-1 90.1 5.40 0.92 0.1306 0.0027
CM-2 89.4 5.26 1.56 0.1182 0.0026
CM-3 91.9 6.11 1.91 0.1290 0.0019
CY-1 70.5 7.15 1.21 0.1945 0.0051
CY-2 712 7.87 1.66 0.2123 0.0049
CY-3 80.0 8.70 2.21 0.2727 0.0092
MY-1 34.1 10.70 0.86 0.1555 0.0294
MY-2 472 12.68 1.77 0.1495 0.0343
MY-3 47.1 14.12 3.30 0.1636 0.0426
Average 8.67 1.71 0.1695 0.0147
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Secure Multi-level Green-Noise Diffused Watermarking with Printing Durability
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(BOFEL) 7V —r ) A RIBARIC L 2B FE) U, MDA THREMICEEEEZ R D, FIRIMMES H Y AIEToh
DEVORHEER O, L LRns, ERAFEIC L > UIROIALFEN EIZ+H0TIERLS, o, 7y 7RO DREFER
BEZTOTVEW) SCTHERDHS. 22T, ZELIC L DEOALBEOERERY, 7L A a— REEVITIERSEHAN
D2 LRI T — 2R L, FIRIMEZ S 620, FEHEN-EIRI ) 5 O%E» LI b RTREE 32 & & BT,
NETT—TVa « NE—UEBANLFEEREN S OZEW LN EEE D52 L CHEOWELRD Z LN TEZ. 3bIT,
Annotation & L COISH TIZHRDIALBEIRICERTICHEN R EILEIT O Z IRV, BERIC X DIEEEEZ D7 L, R 728
Bloxt U CRE LicidEn Lofhit & EB L.
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<Summary> Digital watermarking by Green-Noise Diffusion Method has characteristics with visually high image quality,
and print-resistance and reversibility, even embedded strongly. However, there are still some problems that the embedding
capacity is not yet sufficient, and watermark is easily attacked as it is block type. Therefore, we obtained increased amount of
embedding by multi-leveling, the extraction error is reduced by using both Gray code and error correction code, so that the
printing durability is further improved, the watermark extraction from plain paper or dirty printed matter is enabled. And we

obtained improved security from collusion attacks introducing the camouflage patterns. In the application as Annotation, it is

possible to extract a stable watermark from various images by applying smoothing on the images.

Keywords: digital watermark, green-noise, copyright protection
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Spectral pattern of 4-levels output and their Gray code
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Fig.2 Embedding patterns and their spectrum and embedding code (R=64)
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Fig4 Phase shifted patterns of pg g, : Po,g,s (X, ¥) (R=32)
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Fig.5 Mask patterns for extraction
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Fig.8 Standard images used in the experiment (256 X256)

x1 2MELAEDIETT—V2H/70L) OHEEERIER
Table 1 Experimental results by bi-level and 4-level (with/without camouflage patterns) output
B o 72@ _ 4BE-A EIGY?—) § 4B-B 7(8Y?) _ HME-BHEZ ? - l(sii?-)
T35 —F|AvelSHE| mnfEHE [ T7—F|AvelFHE | mnfEHE | L7 —X|Ave[FHE| minfFHE | T 7 — K| AveFHE | minFHE

1 0.0625 0% 10.69 3.08 0% 6.63 0.26 0% 7.79 2.11 0% 7.73 3.92
Aerial 0.125 0% 17.09 12.73 0% 11.17 5.44 0% 12.20 8.44 0% 12.11 8.96
2 0.0625 0% 14.65 0.03 0% 10.19 2.46 0% 13.86 6.05 0% 13.65 7.58
Airplane 0.125 0% 18.78 8.87 0% 12.99 6.44 0% 15.23 9.87 0% 14.88 11.7
3 0.0625 0% 20.08 12.26 0% 13.97 7.82 0% 15.50 11 0% 14.95 10.95
Baloon 0.125 0% 22.46 18.67 0% 15.47 11.86 0% 16.15 13.32 0% 15.68 12.17
4 0.0625 0% 17.96 5.54 0% 13.24 5.43 0% 14.44 8.61 0% 14.31 10.91
Girl 0.125 0% 21.35 13.75 0% 15.1 9.78 0% 15.83 13.26 0% 15.55 12.66

5 0.0625 0% 17.62 6.51 2.3% 11.06 1.68 0% 14.00 7.66 0% 13.76 7.23
Lenna 0.125 0% 21.10 12.89 0% 13.78 6.20 0% 15.65 11.55 0% 15.36 10.97
6 0.0625 7.8% 10.76 0.06 9.4% 8.29 1.46 1.6% 11.94 2.9 0% 11.87 3.24
Light House 0.125 0% 14.99 0.10 0.78% 11.25 0.95 0% 14.39 7.13 0% 14.14 8.24
7 0.0625 12.5% 9.33 0.09 16.4% 6.74 0.16 3.9% 8.94 1.38 4% 8.89 2.22
Mandrill 0.125 0% 14.45 1.71 0% 10.21 1.14 0% 12.38 2.25 0.8% 12.03 4.27
8 0.0625 1.6% 18.64 2.01 3.9% 12.5 0.5 0% 15.21 10.22 0% 14.51 8.69
Parrots 0.125 0% 21.03 4.50 1.6% 14.17 1.26 0% 15.93 13.23 0% 15.37 11.67
9 0.0625 0% 15.28 7.65 0% 10.82 1.83 0% 12.45 4.51 0% 12.31 4.64
Pepper 0.125 0% 19.87 12.44 0% 13.96 6.47 0% 14.98 8.42 0% 14.81 9.68
10 0.0625 0% 15.73 8.31 0% 11.41 4.99 0% 13.16 5.86 0% 12.56 5.17
SailBoat 0.125 0% 20.71 16.31 0% 14.53 9.08 0% 15.54 10.4 0% 14.92 10.72
Sy 0.0625 15.07 4.55 10.49 2.66 12.73 6.03 12.45 6.46
0.125 19.18 10.20 13.26 5.86 14.83 9.79 14.49 10.10

I7—F=R¥EFLy /2L Y ML FREIGRHTEL Y FOH->12HE
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9 VHNOLLEIREL : EBHk(AL)ZFIR
Fig.9 Stained print images: printed on plain paper (A4 size)

10 B UMEAER: DATIREEIER K DAY MVEHS: 3, R/
HETT—DHDET vy, FFEL 16 B b codeword

Fig.10 Watermark extraction result: Image captured by camera and
spectral image: The yellow and red frames are the blocks with
judgement errors, and the blue frames show 16-bit codewords
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1M M= 7 —0%4  FRROEINIIHES 7 —

Fig.11 Occurrence of extraction error: Error has occurred in red frame
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Real-Time Eyeglasses Replacement Method for 3D Virtual Try-on
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<Summary> This paper presents a 3D virtual eyeglasses try-on system for practical use. For fitting
eyeglasses in a shop, consumers wish to look at themselves in a mirror while trying on various eyeglass styles.
However, for people who need to wear eyeglasses for correcting problems with eyesight, it is impossible for
them to clearly observe their face in the mirror without wearing eyeglasses. This makes fitting them for new
eyeglasses difficult. Many studies on virtual glasses try-on have been conducted, and some eyewear brands
have already put the system into practical use, but none of these mixed reality systems considered processing
in case users wear their own glasses. This research proposes a virtual try-on system that can be used while
wearing eyeglasses. We replace the user’s eyeglasses in the input video with new eyeglasses virtually.Also, a
fast and accurate face tracking tool enables our system to automatically display 3D virtual glasses following
a user’s head motion. Moreover, taking into account the change due to distortion of the correction lens and
the refraction and reflection of light, t is possible to generate more realistic glasses by drawing a virtual lens.
Experimental results demonstrate that the proposed method can render virtual glasses naturally while the
user is wearing real eyeglasses.

Keywords: 3D virtual eyeglasses try-on, eyeglasses replacement, mixed reality, augmented reality
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method)
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Fig.2 Overview of the pipeline for our 3D virtual try-on system
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Fig.3 Point Distribution Model (PDM); (a) Facial
landmark points of PDM and (b) 3D face shape
reconstructed by triangle mesh
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Fig.4 Example of face model by texture mapping to
another 3D facial landmarks
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Fig.5 Example of refraction on the surface of prescrip-
tion lens
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Fig.6 Refraction light path

000o0oo0o0oooo0oU0ooooO0o0ooooUooe6
goooooooooobooboooooobooboooooon
oooooooo0»000000 kOODOOO0ODOOOO
gooooooooooooboooooooooboooooon
goooooooobooooobooooooooboooo
goooooooooooboooooooooobooooo
dobooooooooooboobobooobobodd vg,ve O
0000000 k,kkOOOOOOOOODODOOMOOOO
0600000000000 sinf =nsing(n00000
0)0000000000ooooOo0ooooOoooooooo
0 Az, Ay00000000O00DO0O0OOOOOOOCOOO
ooboogno

Az =~ kvg sin( — ¢) (3)
Ay = kv, sin(6 — ¢) (4)

oooooooooooooooooooooooooo
goooooooboooooooboooooooooooo
gooooooooooooboooooooboooboooon
goboooooo

oooooooooboooooooooooooDbonoo
goooooobooooobooooooooboooobooooo
gbooooocobOooboooobobooooOoboooog
gbooobooobooboooooboooboobooboooog
gooooooooooooooooooooobobooooo
gboooooobooooobooboooooooooooo
gooooboooooooooocOoooooooboobooooo
gooooooooooboooooooooboooboooooo
goooooooooooooobooooooboobooooo

123

07 00000OO0OOOO0OO0OO0ODOOOOOO0
Fig. 7 Example of specular reflection on virtual glasses
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Fig.8 Alpha mask image
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Fig.9 Example of occlusion problem and its handling;
(a) Occlusion problem and (b) The result after
occlusion handling
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Fig. 11 Similarity calculation between each result of facial skin texture mapping and real face image in terms

of SSIM
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Fig. 12 Examples of the images processed by the proposed method; (a) input image, (b) Image after eyeglasses
removal, (c) Image with virtual lens rendering, and (d) Image with virtual glasses rendering)
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Fig. 13 Comparison between result images obtained by the proposed method and the previous virtual fitting;
(a) input image, (b) usual virtual fitting and (¢) proposed method
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An Improvement of Image Recognition Performance Using Ensemble
Learning for Conventional HOG Features Calculated with Different
Sizes of Cell and Block
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<Summary> In object recognition problem, HOG features and some machine learning methods for learn-
ing them to identify an object are known as extremely effective techniques. Recently, emphasizing feature
variance and multiplying feature resolution have also been proposed for further improving recognition per-
formance. This paper calculates multiple types of the conventional HOG by combining their various cell
sizes and block sizes in an appropriate range, and proposes a simple method to learn them and evaluate
the corresponding object recognition performance. Especially in evaluation experiments using real images
of faces and bodies, the experimental results show that learning performance of the proposed method com-
parable to the extremely complicated latest methods such as CoHOG and MRCoHOG can be achieved,
although its execution time slightly increases compared to the conventional HOG.

Keywords: HOG features, ensemble learning, AdaBoost, image recognition
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SqueezeNet |2 & S HILBEMIFE R LD CTC D BEFRH

hoE - & ERES & T e km|mET moh o

PUNTHERY, HEEEERAS
Automatic Detection of CTC in Fluorescence Microscopy Images by Using SqueezeNet

Kazuki NAKAMICHI, Huimin LU", Hyoungseop KIN, Kazue YONEDAT, Fumihiro TANAKA'
TKyushu Institute of Technology, TtUniversity of Occupational and Environmental Health

(BOFEL) BUE, ARANDOEREALIINATH LA, EBAEZTRIORHREE, FHISENEECTHL L
DHOSNTND., T T, HTLOBRARED 2D/ A F~—h—& LT EBRD AN (CTC: Circulating Tumor
Cdls) 2MEH &N T\ 5. CTCIFIRBMEN ABE OIMIRICAFEL, ZTOMMNTEITH Z EI2X Y, BADHRECH
AENDIRFEDROFTMATHE & SN TWB. JREREF LMK 77 % 8 SRS TR L7- e S 217 5
2, MEFIZEEND CTC OFUIIEFITOETH D70, ABORIWEEL 0D, &2 CAR T, SO
Him{E5 CTC O HEMRHIEZIEET 5. #EETETIE, FPBRER T L ¥ &7 v 7T 2 o CHlass
WERELIZ0b, BARABL=2—F K%y NT—27O—FE T2 SqueezeNetr iV T CTC OikBIETT S .
SqueezeNet~DO ANMEHEIZIE, O CEEMEE CIRE SNz SFEEHOER 2 AR L b2 AV5. FEBRTiE, 6JEH

(5,040Kc DEiE) 16 UIRETFIEA WA L, BEER © 97.30[%) AEPESR : 3.150[%]L V9 BTk B 24577
F—T—F: fMHPERDAMIE, 20 Ea— X ZEmBWS AT A, BRIAHL= 2 —T LRy U —7, SqueezeNet,
WGP
<Summary> Recently, cancer is the leading cause of death in Japan. It is known that early detection and early treatment of
cancer before metastasis occurs is important. Therefore, circulating tumor cells (CTC) is expected as a useful biomarker that
can be new cancer tests. The CTC exists in the blood of patients with metastatic cancer and pathologists analyze CTC to
diagnosis the condition of cancer. Pathologists analyze blood samples from images taken with a fluorescence microscope, but it
is time-consuming since the number of CTC in the blood is very few. In this paper, we develop an automatic detection method
of CTC in fluorescence microscopy images. In the proposed method, we detect cell regions by using the selective enhancement
filter and blob analysis and then identify CTC by using SqueezeNet, which is one of the kinds of convolutional neural network
(CNN). The input image to SqueezeNet is a composite of three images taken with a fluorescence microscope. As a result of
applying the proposed method to 5,040 microscope images (6 cases), 97.30[%)] of true positive rate (TPR) and 3.150[%)] of
false positive rate (FPR) was obtained.
Keywords: circulating tumor cell, computer aided diagnosis, convolutional neural network, SqueezeNet, fluorescence

microscope

1 HL®I= CTC &%, B DEEN L il ~L=iM L, 28
AR DI CTH Y, BB ABE O MRICAFAES

BUE, BARNOSERBALTNAT, BECHICEDDE 22 Lpmsn g, 20 CTCRMTT 22 Eicky, At
B 278N L7 >THRY, BIHCHFDOBILI6AITLIADL LR R0, HiisARIOBEEOITHE RS AR 72 5 &
BATHEL TS, BACEDHEHMIELINL TS r S5 2. CTC MHICIZEE 2 R FUATELET 575,
Y, 2017HRZIER 37 HTACH Eo TS D BSADKAEID  veridex #EBI% L7 CellSearch system, SKIEihE#R
(I 72BN B, R e A A== =L LTl (FDA) 7 HRRFES NV=ME— D FB) CTCHH A7 L Th
"PHESEA Al (CTC: Circulating Tumor Cells 23EH S4U 7 UL, CellSearch systerfi b o3 Al < 53
o, ICR B D LIRS 73+ (EpCAM) x4 254 v
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K1 EOICHTHUR S HOE, SOLRAICHVDEE
Tablel Targets, antibodies, fluorescent materials and wave lengths for fluorescent coloration

i) Pk L S W

. WK Ty MU A A RS FURY 2 n— ek
YA b TF o e (a) 560/40
ZWRPUA - YT B R IgG Hifk+ Alexa Fluor 594 (b) 645/75

\ WK © 7 M CDA5 E /7 B —F Lk R
£ Bk . o (a) 480/40
TRPUA - YEHLT v b IgG Bk +Alexa Fluor 488 (b) 527/30

ot
Gl RlA Hoechst3334 2% 44t (a) 350/50
(b) 460/50

@) Bt 7 4 v (I BB R OSeEfE) [nm)/[nm], (b) #67 4 L% GUEID DR BT=Ht & E DM OSE % 43EE) [nm]/[nm]

&2 CTCOHOESIG/ A —
Table2 The reaction of CTC

YA R TF 5 LR A
Ht) () ()
P - - ¥

THIlRORHE Z1T 5 72, EpCAM ORIt %7272 CTC
FET D50, BHAEE LV &0 ) RIS 5 9.

Z OEEfREIT 572, Universal CTC-ChipDHfF7E»3 e
ATWD D9 Zhuig, FEIC 3 FEL LD~ A 7 mRA
EMEEN AU NOZEEIROMEEE b, W1~ A 7 aiiik
FNRAATHD. ZOSA 7 aRA ML, EEOHIKTa—
FATTHIENTE L0, MIRH ORI 2 A=)
ELTEHEMATRETH 5. AR TIL CTC O D7), 37
HOWEDERBOORSEAND. R LIEN LT 20
EENCKIT D PUE, EAXME AT, AR TIE, Ao
WIEFEL L BT LeicattOEISZEEMEE DMig®% V-, =
DYEERDRIRE 7 4 N2 EHNT 4 V2 DR BER LITFT.
F7z, & 21T CTC DHEIEIENF — &Ry, £ 21BN
T, ) R, - EREERIG AR 2k o T
CTC %, VA Mo F oGt Thy, MlaZzREa L,
MOAMERTIEA2WHIE TH D Z &3 d. JRESE I,
i SV D Z ORFE b ORI ZIT O 2, %
OO F NS Z < OTNTFET D CTC RO B4
ERb A1, EEICS RS EREET S, S5
MRS RHEFE O EBIETFT 5 WO REL H 5720,
AU 2 —Z LD ERRITRERRD BTN D.

Tsuiji &1 Artificial Neural Network (ANN) & a2 JHV
72 CTCOHEMIHTFEZRE L ). ZOFETIE, B0
T A NE Y 2 TBNC X o THIREIR ORI 21TV, Z Ok
B3 LC ANN & GRERREZ IV, CTCH OB Z 1T 7.
B WA TIE, 3 BEHOBEBICK L TR AT
—¥ 3 VETY, MIBTEET H03E0E L, R 20K
SRS — 2 ETT L D& CTC & L CGRI A T 72, Lo L,
BT AT = a VOFEITHERRERMEET 5 &0 ) T
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Mo, ANN ZHW-FETIE, 3SFEOHEED 111K
TTORBEEZFHEL, ThHE AL Lz ANN (2L 5355
iT-o7=. L, FEE2 FEICEIRL QW a7z, #Hil
VVEBN e LTI R T B ATREMED 8 o 7.
L ZATIEA, HEZEHEROE TEFIAIR= 2 —TF IV
~ 7 —2 (CNN : Convolutional Neural Netwoyk 237%H &+
T 5. CNNITHEIE) DR A 27 R 2 BT L,
PHERW TR B BAT 5 2 EMTE D120, Kx p_ s — 78
B TEWERMEINRENR TS, EAEROSEFIZBNT
%, CT X MR HE§25IRE ORI H, frEGht
EATHH A7 TEHEREZ L T 5 9. &612, Mao b
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EFND—2>TH % SqueezeNEVE AV - CERMSSE 5 L
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BERLZOFMEERND.
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ARGTIX, A O M s ADFIRRRZ AN Lz b o %
MgV 7 & UTEBICAWS. ek, dE ot
TNOEHIIHEEZES CHEEINBILINTWD. Fz,
AFETHA L7ZARaRRT, & MR skomiakk (PC-9
&b Mg E b sk oRlakk (ACC-MESO-4 @ 2 T
HD Y. FY TRV IR OREA R 3 IRT. F
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TR, MO ATz, &BHICE LIRS 3FED
% OGS F, DMI8 12X 2IREEIT o7z, R S nci
BoFER 1R, RN R STEEOEIEIT, HEsrEm
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£ 4 SgueezeNe®D LA
Table4 Details of SqueezeNet

Number Type Size/Stride Output (1><1Fi|stf|[1$eeze) (1><T|:>i|:and) (3xz";irpsand)
0 Input -I- 32x32%3 - - -
1 Convolution 3x3/1 32x32x96 - - -
2 Fire -I- 32x32x128 16 64 64
3 Fire -I- 32x32x128 16 64 64
4 Add 2 and 3 layer -/- 32x32x128 - - -
5 Fire -I- 32x32x256 32 128 128
6 Max Pooling 2x2/2 16x16x256 - - -
7 Fire -I- 16x16x256 32 128 128
8 Add 6 and7 layer -/- 16x16x256 - - -
9 Fire -I- 16x16x384 48 192 192
10 Fire -I- 16x16x384 48 192 192
11 Add 9 and 10 layer -I- 16x16x384 - - -
12 Fire -I- 16x16x512 64 256 256
13 Max Pooling 2x2/2 8x8x512 - - -
14 Fire -I- 8x8x512 64 256 256
15 Add 13 and 14 layer -[- 8x8x512 - - -
16 Batch Normalization -I- 8x8x512 - - -
17 Activation(ReLU) -/- 8x8x512 - - -
18 Global Average Pooling 8x8/1 1x1x512 - - -
19 Fully Connected -/- 1x1x2 - - -
Z0E, EHRCE L ClElE, BT s, AR TR,
! EHBY 7 N, KEHRYT N T o2 N T{ToT.
| Batch Normalization |
' 3.1 REfER
| Activation(ReLU) | squeeze layer

1x1 Convolution

| Batch Normalization |
I

|—| Activation(ReLU) |—|

| 1x1 Convolution | | 3x3 Convolution |
Concatenate
I

X 5 Fire moduleDFEHH

Fig.5 Details of Fire module

(@ CTC (b) :CTC (RER) (c) FECTC (kAU
®6 Apk L= Aol

Fig.6 Example of generated input images

xR A N A 5 2 & TF — 2 RE T o 7. Bk
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AR T, BETIEOMREMZ EBMER (TPR: True
Pasitive Rate, {45 (FPR: False Positive Rate% A\ T
Tolz. ThENZEHTARUIKRO L ST/ 5.

a
TPR= x100 4
{a+b} @
FPR={ c }X100 5
c+d ©)

ZZT, a b oc diE, &5 DERMTINRTHEKICET S
FRREIR OB A ER LT A, £ 5128\, ground truth &
i, FY U FMEEND CTC OEMRT—4ThY, —A
DOFRHEEENFETHERLZLOTHS. AFTiiohs
SqueezeNe® T — & D IEfE T ~L=0, MEREREAN O 1Ef#
T—2 L LTHWDSD, BT H5FET— ADHITFED
BRI 53 AT A W2 D, £z, BitkiE CTC, katk
IFECTC 2R L TWD. ARETIE, REFIED CTC Ml
DOMREFE 1T 5 K%, Leave-One-Out Cross Validatidh %
W T, EARRE LY TV E OB L TT A b
T2 L L, ENLANEIET —2 L LTHWD RETHS.
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REFEOMRTHIOR® LR 6(@IIRT. fRE LT, H
Bt=s © 97.30[%) 1AM : 3.150[%): 72~ 7.

X512, Tsuji HOF4: "% VT CTC DR &7 > -5
DFEBHFEREZFROD), (ORT. 2T, £6@%([0), (¢
IZBWTRBEIEIOE RS 5 01%, MIRERO B TEN
BB -0 THD. Tsuji b OFELRETIE L FC, Bib
EFEAND 2 DDAT » T THEERINTND. RIHORT 7
TIE, BANIRADIRTR 7 V2 P2M L, s 2
U7z, g R L BB A 1T, S BT/ A Rk
SDREDT- DI A—T = TR E A L=, 7o - E
DELEZFEL, ROIZHELE. KIZ, RONIH L THE
P~ v 7 R+ 5 2 & CHINBREE 2505 L, ki) CTHpl

G Z AVOR, f, B G580 1 L7ZRONIKTL,
B 2T » 7 TRONCE LW AN % 5 2 & T
TET B E»EHRIL, TOMRENRE 2 23T b0k
CTC, #NLIs%IECTC & L=, ANN Z WS84T, 1)
D ENTZEIRIZKT L, B A NI T ARITCZ LA LoLD
RESEATIIRNT 72 &2 AV, FEEET 5. 22Tt
BL7Z L RTORHSEE AJ1 & L= ANN &2 WGkl
Tolz. FERE LT, WMBEREEHWZEAIL, B

®5 RFATSI

Table5 Confusion matrix

SHTIEIC & 5 AL AT o 1. SREICTIRIC & 5 L X\ i ground truth/? X1
BIC X o) A RS EIRE L, S s A itk A
L U CEE DR AT o T BRFRCLS | Bt a c
WBID AT 71, I D50, MRS AR At d
6 MERERHIOORE R
Table6 Performance evaluation results
(@) REFE
ST LR B ] RS AR ] BRG] AR ] ARERE]  EREMEERE)
TPR[%] FPR[%] (a+btctd) () (b) (©) (d)
1 100.0 2.004 450 1 0 9 440
2 84.62 0.922 447 11 2 4 430
3 97.06 3.978 1149 66 2 43 1038
4 100.0 3.712 932 16 0 34 882
5 100.0 3.896 83 6 0 3 74
6 100.0 3.203 325 44 0 9 272
Tt 97.30 3.150 564.3 24.0 0.667 17.0 522.6
it - 3386 144 4 102 3136
(b) FERALE D
1 100.0 7.582 489 1 0 37 451
2 69.23 6.184 579 9 4 35 531
3 97.06 4.285 1655 66 2 68 1519
4 93.75 9.591 944 15 1 89 839
5 100.0 10.67 81 6 0 8 67
6 100.0 2632 386 44 0 9 333
S 95.27 6.172 689.0 23.50 1.167 41.0 623.3
aal - 4134 141 7 246 3740
(c) ANN?
1 100.0 7.992 489 1 0 39 449
2 53.85 3.357 579 7 6 19 547
3 97.06 6.490 1655 66 2 103 1484
4 100.0 8.513 944 16 0 79 849
5 100.0 29.33 81 6 0 22 53
6 95.45 16.67 386 42 2 57 285
S 93.24 8.003 689.0 23.0 1.667 53.17 611.1
it - 4134 138 10 319 3667




The Journal of the Institute of Image Electronics Engineers of Japan Vol.49 No.2 2020

95.27[%) {ABETESE - 6.172[%]& 72 ¥, ANN Z V=541,
BURBMESR © 93.24[%]) ABMESR : 8.003[%)L 72 -7, BLELY
BETETIE, WEBEZAWZREL TS L, TPRIT
2.03[%)] FPRIX 3.022[%Dt, ANN % V7o Fik & bk
95 &, TPRIL 4.06[%], FPRIZL 4.853[%DkE 0 7 BT

32 EE

HOCPAMEE TR SN EifgIcxt L, BRI L &
&7 a TRENTIC L o THIRaE A BRI L, Oa IR
CTC S0 Difkn %, SqueezeNetZ L V1T-7-. ZDfEE,
ELGMESR  97.30[%) AR : 3.150[%) V9 BAF72ks Fas
B, Tsuji bOFEE I L THRBEDON LA b,

BEEERICOWTIL, BRcY 7 280 T ERR S
lz. 22T, MRS OB ORI TIE, EbLDFAI
BOTH CTCORIEL Lidedot=. LEN-TC, BEm E
WX DO AT >~ FICER RS D Z LB on>5. ANN &
FeakRlCiE, B 7R & D Al S IE RIS TV OR A L
TWA CTCZIELS@BITE ot T, T 5458
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HHN, ARG THOE CNN EF /LD SqueezeNet:, 44
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T, #3 L0V T LR O M S AKIRER
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JafEk 2 T 2 AN B -T2, 20X ) I —IC
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Fig.7 Example of CTC with weak nuclear reaction
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Example of detection for a region where cell debris gathered
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The Report of the 19th Visual Information Processing Camp
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<Summary> We report the 19th Visual Information Processing Camp (VIP Camp) held from 21th to
23th, September 2019. The VIP Camp is taken place for the students who study visual information processing
and other related research fields and it was 19th times this year. The VIP Camp is planned and operated
every year by voluntary university students from all over Japan. The primary purpose of the Camp is to
provide opportunities for practicing their research presentations and face-to-face discussion on them. The
catchword of the Camp this year is “Next Stage”. As represented by the catchword, we arranged poster
sessions with fast-forward presentations, and a group work session in which the participants discuss research
papers presented “What is a good poster presentation?”; and so on. In this paper, we report the organizing

activities for the 19th VIP Camp and discuss possibilities to improve the future VIP Camps by analyzing the

answers in participant questionnaires.

Keywords: VIP 2019, research camp, report, visual information processing
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Fig.4 VIP2019 CFP
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Fig.5 Icebreaking
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Fig.7 Fast-forward

BES5 OALES OhZxYEHAEL mEbAL
MENCHE, MRZRETEILEBRVETH?

36.8%

KRR TORRIZBILE > e EBVETH?

84.2% 15.8%

80%

42.1% | 21.1% |

0% 20% 40% 60% 100%

010 0U0O0O0O0OO0OO00OOO0OOOOOOOOOOOO
Fig.10 Participants’ impressions for the poster session

gooooooocooooboooooooboooooooo
ooboooooooooo

e[ 11000

c0000O (00DO0D)
“Deep clustering 0000000000000 0OOO
goooooooooo”?

e[1000

o0D0O0 (0DODODO)
“J000000000000000000000007

ed00OD
o0D000 (0DODODO)
“000000000000000000000000
ooo”

o000 (0D0OOD0)
“000000D000000

o000 (0DOD)
“000000000000D000000007

324 00000000

oooooooooooooooooooooooooo
ooo0001000000000000000000000
goooooooooooobooooobooboobooooo
ooooocooooo

e000D
o0D000 (0DOD)

08 D00OOOooOoOooooo 1
Fig.8 Poster session 1

09 00000oOoooOooo 2
Fig.9 Poster session 2

BE5 O4LRES DOHzYRbhw EEbLL
VIP AWARD (& D HRAOEBRDANEERBNETH ?

25.0%

HAROMBPLZRDORER L UTHRCRL T EBWETH?

30.0%

0% 20%

25.0%

100%

40.0% |

50.0%

40% 60% 80%

011 VIPAWARDOOOOOOOOOOOO
Fig.11 Participants’ impressions for the VIP AWARD

“0O000000000ooO00ooOo0oooooo
ooooo’

325 OOOOOOO
00oo00ooooo0ooooooboooon 100VIP
AWARDOOOOOOOOOOOOO 110000
oooooooooooooooooooooboobooo
000oo0ooooo Y% i000onoooooooon
ooooooooooooooooooooooooon
gobooooooocoooon
gobooooooooboobcoooooobocooooooo
000000000000000 100%0000000000
goboboooooboooooooooooooooooon
094.8%0000000000000O0D0OD0OOO0OOD
goooooooooooboooooobooobooooo
gobooooooooobooboooboooooooooon
OVIPAWARDOOOOOOOOODOODOOOOOOOO
000oo000o0ooooooo 6% 00000000000
gobooOoooobooooooobocOooooboobocooooo
000000000 8% oooooooooooog VIP
AWARDOOOOODOOODODOOOODODODOO0O0O0OOO
gooooooodooobooboooooooooooooo
O0000oU0Oo0ooooooooooooVIP AWARD
goooooooooooooobooooooooboooon
00000000000000 VIPAWARDOOOOOO
goooooboooooobooooooooooooooo
goooooooooooooocoooooooooooo

150



The Journal of the Institute of Image Electronics Engineers of Japan Vol.49 No.2 2020

gooooooo

33 DO0OoOoOooooooo

goooooobooboobooboboobooba
0000000000000 00o0oooO0 “New Stage”
gooooboooooboobooboooboobobooogo
0000 l1gdogooooooogooooooooogoo
godbooooboobooboobboob

331 00000

oobooOoopOoOoobodo 12000ooooOoooo
gobooooooooooobosoooooboooonooon
gogbgbooboooboobobooboobobnoo
goooogoboboooboooobooooooboooobo
oooooooooooo sdoe0O0OOOOOOOOOO
goboboooboobbooboo

goooobooobooboobbobooboobobg
gobooboooboboooboooboobbooobobooon
goobobobooon

gboobobooboobobobooboboobo
gobooooboobuooboobbooboo.

e 000 (0DOODDOOD)

e000 0 (0D0DO0DOODOOD)

e 00 00O (D0DO0DDOODD)

e 0000 OO0 (0ODOD)

e 000000 (00000D000D0OODD)

332 OJOoOOooOO

ooooODo0o000oooooooooooOoo0o0 130000

goooboooooooooooooooboooonooo
0000000000000 8% o0000000ooooo
ooooooooooooocoboboobooobooooomo
000000ooooY%%io000ooooooooooon
gooboooooooOoooooooobboooDooooDo
gobobooooobooooooboooooboooobooon
gooboooooobooooocoooobcooooboooooo
goboooooooono

34 0000000

ocoooOo0oO0o0ooooooooo 10000000000
gbobooboobooooboooobobo 10000000
goboooooooooooooooooooooooon
goooooooooooboboooooooooboooon
gooooobooooooboooobooooooooboooon
ooo

341 000000

200000 30000000000000000000
goooooooooooboooooooboobooooo
000000000000 00 “New Stage” 000000
gooooooooooooooboooooooobooooo

151

gobooooboooboboobobobobboobooo
O0000o0o00opooOooooUooooobaddOOO
Ogood 000000000 OOOOOOO

342 00O

goooboobooobobobooboobooboooobo
g0o0oDo0o0ooU0oO0oOooUd 20000o00mooDooOon
gogbdgoooboobobbobooboboooboboo
gboobooboobooobooboboboobooobogon
goobooo

gobobooboobobooboboboboboob
gobobooboboobobooboboobonboo
goboobooboboooboooooogbboobooon
goooooOoo0ooOoOobDOoOobOOoOobOOoOoooobobogl
ooooo40s50000000000000000O0O0AO
00400000000000000000DODODO0O0O0O
gobobooobobobooooboooobobooogo
gboobooobooboboobooboboooboobogoo
gogbgoboobobobooboobobooboboo
00000000091 0000000000000000
goobooooogg

e J00DIDDODDOODOOODOODOODDOOOOO?

000000000000000000O0000®

0000000000 00000D000D0O000OO0on9

00000000000 000D000:000000000
ooogio

e HMMOOOOODODDOOOOODODDDOOOOOODO
oooooy

343 00000

oo02000000000000000000000O0O
oo3boooooooooooooooboboonosongn
goooooooooooobooboooooboooboooooo
gbooooooooooooooooooooobooboooo
gooooooooooooboooooooooobooooo
o0 14000,

344 O0000O0OOO

O00oooO0oooooooooooogoo 100000
gobooooooooboooooooDooooooon
gooooobooooooooOooooooooboobooo
gbooooooooooobooooooooooomon
000000ooo &% ouooooooooooooo
goboboobooog.

ocooOoOoooooOooOO100000000000000
oboboboooooooooocoooobocoooooobooon
gooo0o.0ooobooobooboooooooboobooooboon
Ooo0oooooopoooo cGooooooooooon
gobooooooooooooo



The Journal of the Institute of Image Electronics Engineers of Japan Vol.49 No.2 2020

BES O4LRBS O0HzYEbLEL EZEbiu
FHFR\WE BB ECBIRBE T EBVWEIHN?

50.0% 35.0% | 15.0% |

BB GEE > EBWETH ? 5.0%

55.0% 40.0% |

0% 20% 40% 60% 80% 100%

013 DO0O0O00O00O0O0O0oOo0oOoO0ooooooo

012 O0O0O0O0OoOoOoOoOooOooO Fig. 13 Participants’ impressions for the business persons

Fig. 12 Business persons and Teachers session and teachers session

BES O2LBS5 obhFYBEbEL mEbiw
MERCBMTEEBVETH? 5.3%

47.4% 47.4% |

FRBEPE > e ERWKTH? 5.3%

31.6% 52.6% 10.5% .

0% 20% 40% 60% 80% 100%

015 0O0O0O0OO0OO0OO00o0oOoooooooood

Fig. 15 Participants’ impressions for the theme discussion
014 000O0O0OO0OOOOOOOOO

Fig. 14 Presentation on the group discussion

35 000

D0D00000000000000000000000
000000000000000000000000000

0000000000000000000000000000

D00000D000000000000000000000

DO000D0000000000000000000000

00000DD00000000000000000000

0000D00000000000000000000000

D000D00000000000000000000000

0000D000000000000D000000 StudyD

00D000000000000000000000000

000DD00000000000000 10000000 016 0OOOOO
D00D0D0000000000000000000000 Fig.16 Banquet
0000000000000 0000000000000

0oCooOO0O00000000C00000000opoon OO00000000000000000000000000
0ooO0O0O0O0oOO0COO00000000oOoonoogn 0000000D0000000D0D0000 160000
D0000000000000000 1000000000

D00DD0000000000000000000000

D0000DD00000000000000000000 O00000000000000001700000000
D00D0D0000000000000000000000 OO00000000000000000000000M@O

4. O0OOO0O0O

152



The Journal of the Institute of Image Electronics Engineers of Japan Vol.49 No.2 2020

BES O4LRS DhxYBbhw
AHEEHBRZED RS EEBWETH?

BEbhiw

80%

69.2%

0% 20% 40% 60% 100%

017 0000OO0OOOOOOOOOO
Fig.17 About VIP2019

000000000 923%000000000000000
gobobooooooooooooboooboooboOooooo
000(00o00O0o0o0)00o0ooO0oOooOooooooooo
gooooooooooobooooooooboooooo
goboooboooooooooooooooooooooo
gboboooooooooocOooboocOooboooooo

5. 0O00On0o

ooobooooboobooooboooboooboooo
Oo00oo0000 1000000000000 000 “New
Stage” D0 OD00O00O0ODOO00OOO0ODOOUOOOOOUOOO
goooooooooooboooooooooboooboooooo
gooooooooooobooboooboooooboboooo
goooooooooooooooooooooooooo
gobooooooocooooobooooooooooooo
oooooooooooooooboboobooboooooooog
goooooooooooboooooooooboboooon
goooooboooooboooooobobooooooooo
goooobooooooboooooooooboooooooo
goooooooooobooooooooboboooboooooo
goooobooooooobobooooooobobooooo
ooboooooOooobboooboooooobooDo

coooobooboooooooooooooboooooooao
oooooooboooooooobcooooobooooon
goboooooooooooo

U U

ooooobooooooooooooooooDbonoo
O0000o00o0ooO0ooooooonoADADA Japand
CG-ARTOO0OU0O0DDOOU0OO0O0ODOOUOO0OODOO
gooobooooooooobooooooooboooooon
000000000000000000000 EBILABO
gobobooodooooooodooboooooobooooon
gooooocoooooooooooooobooobooooo
gooobooooooooooboooooobooboooooo
gooooooooooobooboobooooboboooo
OOooOooooBOoOGLOOOOOOOOOOOOOOOO
goooocooo

153

11)

googao

000000o0oooooo, http://www.kenkatsu.or.jp (2019).
019 00000000000000 Web OO0, https://
vipcamp.org/ (2019).

0000000000000 Twitter 00000, https://twitter.
com/vipcampstaff (2019).

0000000000000 Facebook OO O, https://www.
facebook.com/vipcampvip (2019).
gooo,0o0o00,00000,0000,0000: “0 1800
0oodooooooopoopooor»,ooooooao, Vol. 48,
No. 1, pp. 170-177, (2019).
gobooooobogo,0oo0oo0,0000,

ISBN:978-4044003340 (2017).
gooo,0000,«00000000000O0O000000O0AO0
oooor,00o00ooooooog, 72(615), pp.65-71 (2007).
oooooo,«coo0opooooooooooooooooono?,
0000000000, 17(5), pp.523-529 (2018).
oooooo, «co0ooooooocooocoboooooooo
00O0», 0000000, 50(6), pp.87-94 (2004).

goooo, «cobooooooooooooooo:b0ob000o
O00O000”, 0000000000, Vol.15, No.1, pp.39-46
(2016).
ooo,0000,000:“HMMO0O0OOOCOOOOOOOCOO0
goooooooboooooor», HeGcoOoOooOooo 2018000
(2018).

o O U
200900000000000C0CO0O0O000O
tbooobobobobooboooooboon
obobooobooboooooooobooon
ooooooobooobogon

ood d

00020200 ODO00O0O0O0O0OOOOOOODO
ooooobooooooobooboooooooon
oooooooooooooooooooa

g o o o
000000000000000000000
oood2e0200000C0O00000O0O0OO
oobooooooocobz2e0300000000
000000000000000000000O
oooooooooooooo



The Journal of the Institute of Image Electronics Engineers of Japan Vol.49 No.2 2020

ELFEZRAW =/ — AR

/NEF ]

VR RT: R T2 7eRt

Pattern Generation Using Evolutionary Computation

Satoshi ONO

Graduate School of Science and Engineering, Kagoshima University

1. oI

AT, 77y IRy 7 A, Tebb, BRI
ARSI N 1 i A W BVA AN -3 L ol i X R S E R Y g )
EAVEIE AT 5 & & bIT, EFE LAY A TWBIEM
WFRERNT D, ok, AWTIE, EEHEOHEE LMY
RFLER DL EBE LT, % — 388 #X-5B0
D 1O ET DT Lt s, IRF—U k) & &A1 b
IVEEDTZ.

WA, RBRRREEAZRT T AEE=2—I L%y MU
— 7 ThoTHZEDEARNILREDTNINFFEIT ) RUCH Y,
T — X A BN =SB T 2T, T b b, JME
EITH 2 LIIESTIIARW . —F, SMEEFREIC LB
firo—>L LT, FEHFITELFRITER L TIEZ 7> T&
7-. HE(LEEE, 1989 4EIC Goldberg N EFEABE L2 &
ZEIENTIC 90 RIS S AFEDM TN - I T VT Y X
LY BRINTEITHIZED TN T & - LR ) L 3 e &
NS CHY, NTHRER L & T 2R, &E
IS D 2R 723 B OBFFE8 NE IS 2 BRI T H 5.

WELFRIL, ZRBRBEMDOA S 2= AT 4 7 A TTH
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s & Bom LITBIENROEANN CH D, MRETD
MREIZ AR D, BB, A b iy 208
THREESf () EEXTZHAIT, y = f(x) LR D) BRI
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minimize f(x)

subjectto x € F
XV IR BRRVEOfEEEAE, f(OIXBRIBIEL, FIXTTofilfs%k
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B BRI E LT, Ao TERICIY And 2
LEEME LA TH D2V 2T AR LR
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Call for Papers

Special Issue on CG & Image Processing Technologies
for Automation, Labor Saving and Empowerment

ITEEJ Editorial Committee

A declining birthrate and a rapid aging population are common problems in developed countries.
Particularly in Japan, the working-age population is declining continuously, after reaching its peak in 1995,
resulting in a shortage of labor. On the other hand, per capita labor productivity in Japan is very low, ranking
21st out of 36 OECD countries in 2018. In order to solve the labor shortage, it is necessary not only to
expand the workforce but also to improve labor productivity.

Low productivity may be due to Japan-specific personnel systems and social customs, but improvements
in productivity can also be expected through automation and labor saving technologies such as autonomous
driving that has been actively studied in recent years and white collar work automation using RPA (Robotic
Process Automation). Specifically, automation applications can be expected to expand into a wide range of
fields in the future by using evolving image recognition technology, increasing information from IoT devices,
and less expensive robots.

Productivity can also be improved by adding value to the product or empowering workers, such as by
using the Cloud. A wide range of image processing technologies can contribute to productivity, such as
decision making support with image analysis, time saving with remote processing using loT devices, and
improvement of customer service through interactive video processing systems.

Based on this background, we look forward to receiving your papers, system development papers, and

data papers in this special issue.

1. Topics covered include but not limited to
Image Processing, Image Recognition, Image Detection, Pattern Recognition, Machine Learning,
Computer Vision, [oT, Ubiquitous, Big Data, Autonomous Driving, RPA, Automation, Robotics,
Usability, Interface, Interaction, Other related fundamental / application / systemized technologies.

2. Treatment of papers
Submission paper style format and double-blind peer review process are the same as an ordinary
contributed paper. If the number of accepted papers is less than the minimum number for the special
issue, the acceptance paper will be published as an ordinary contributed paper. We ask for your
understanding and cooperation.

3. Publication of Special Issue:
IEEJ Transactions on Image Electronics and Visual Computing Vo.8, No.2 (December 2020)

4. Submission Deadline:
Friday, May 29, 2020

5. Contact details for Inquires:
ITEEJ Office E-mail: hensyu@iieej.org

6. Online Submission URL: http://www.editorialmanager.com/iieej/
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Call for Papers

Special Issue on
Image-Related Technologies for the Realization of Future Society

1IEEJ Editorial Committee

There is a great expectation for an advanced and comfortable society brought about by economic development
and the solution of social issues through the introduction and spread of ICT technology. For this expectation, the
government advocates and promotes Society 5.0 as a new future society, following hunting society (Society 1.0),
agricultural society (Society 2.0), industrial society (Society 3.0), and information society (Society 4.0). It is
clearly stated that this purpose is to build a system that coalesces cyber space (virtual space) and physical space
(real space) at a high level, and integrates drones, Al devices, medical / nursing care, smart work, smart
management and autonomous driving etc.

Not only image recognition and visualization, but also XR that integrates virtual reality (VR), augmented reality
(AR), mixed reality (MR) is also necessary to make cyber space more familiar. In addition to visual effects,
cross-modal sensory presentation that appeals to the human senses is emphasized. Therefore, technological
innovation in computer graphics, computer vision, user interface, user experience, etc., which form these
technological foundations, is important, and practical application of technology that appeals not only to vision but
also to other senses through images and video.

In this special issue, we look forward to receiving your papers, system development papers, and data papers that
will realize a future society through images and video.

1. Topics covered include but not limited to
VR, AR, MR, Computer graphics, Image processing, Interaction, Realtime processing, Cross-modal sensory,
Computer vision, Machine learning Image analysis, Object detection, Image recognition, User interface, User
experience

2. Treatment of papers
Submission paper style format and double-blind peer review process are the same as an ordinary contributed
paper. If the number of accepted papers is less than the minimum number for the special issue, the acceptance
paper will be published as an ordinary contributed paper. We ask for your understanding and cooperation.
3. Publication of Special Issue:
IEEJ Transactions on Image Electronics and Visual Computing Vo.9, No.1 (June 2021)
4. Submission Deadline
Friday, October 30, 2020
5. Contact details for Inquires:
IIEEJ Office E-mail: hensyu@iieej.org

6. Online Submission URL: http://www.editorialmanager.com/iieej/
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