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Abstract

Humans are getting various information by cognizing objects in the
space through the vision. Moreover, the information which can be
gotten from the vision includes not only the physical information but
also impressions such as “Beauty” or “Showiness.” These impressions
are called the emotion or “Kansei,” and take important roles in the
communications. Especially, the face is a special media which has a
lot of Kansei information, and there is the facial information such as
the sex and the individual characteristic not only from the still face
but also the moving face. We can build user-friendly computers if we
can implement these Kansei information into computer interfaces.
Therefore, I focused on a manipulation of the facial Kansei.

“Cognition of Kansei of user” and “expression for appealing to
Kansei” are required to implement the Kansei to the interface.
Moreover, these two methods must mutually relate. As one of the
method for implementing Kansei, there is an emphasizing matched to
Kansei. There are Facial Caricaturing System and an exaggeration
method for CG and et al. as the implementation of the emphasizing
for the computer. In this paper, I focused on Image Morphing which
can generate new images which vary from one input image to another
smoothly. Image morphing method can generate the outputs without
the deterioration of the high quality including a lot of Kansei
information at the detailed textures and these differences in the input
images. Then, Image Morphing can emphasize the with the motion and
texture variation by applying the extrapolation. Targets of this paper
are a implementation of the emphasis with the reality and high quality
texture using Image Morphing and a development of the system which
becomes a clue to use Kansei of the motion and the texture variation.

By achieving the high quality emphasis, an analysis of Kansei and a



utilization for the communication assistance are expected. However,
the reality and Kansei information may be lost at the output images
because the basic image morphing process has two problems affecting
the quality. First problem is that the user must give the detailed
correspondence between images. Second is a restriction of the density
values by a displayable dynamic range. In this paper, I introduce
methods for solving these problems of image morphing.

Image morphing requires a parameter of the correspondence
between images. The correspondence decides which textures in one
image vary into each texture of another. If it is insufficient, a noise
called “ghost” appears in the output image. Therefore, inputting the
correspondence of the textures sufficiently by the hand is heavy for
user. In this paper, I propose a texture correspondence modifying
method by adding the correspondence feature points automatically
from a few feature points. As the results, I confirmed that the
proposed method is able to modify the texture correspondence and
generate the detailed correspondence. Then, I confirmed that the
ghosts at using the input feature points were removed by using
modified correspondence.

Image morphing can achieve the emphasis between two images by
substituting the extrapolation for the interpolation. However, since
the extrapolation generates a new value “outside” of two input values,
the range of the output density values may become wider than the
dynamic range of the input images. Therefore, it is difficult to
display the output image rightly. To solve this problem as the second
best, I propose a dynamic range compression method preserving the
local contrast. As the results, the proposed method obtained the
emphasis results preserving the detailed high quality texture without
a halation and black crush.

The two basic problems is solved by the two proposed methods.



However, the image morphing method varies shape and density values
only linearly, but does not manipulate the complex Kansei. Then, I
focused on a skin texture roughness manipulation as an application
for manipulating the Kansei. The skin texture roughness has different
pattern at each position, and this should be processed locally. Also,
image morphing which can emphasize each pixel independently is
suitable for local manipulation. In this paper, I propose a method for
manipulating the skin texture roughness locally, as an application of
Image Morphing. In the experiment, I emphasized the roughness
between the facial images of different persons. As the results, the
proposed method achieved the manipulating of the roughness with
preserving the feature of the skin texture of the person, and could
generate the skin texture emphasized in difference of the roughness
by comparing the roughness between the images locally.

In this paper, I proposed the two methods for solving the two basic
problems of image morphing as above. Then I proposed the
application method for manipulating the Kansei. The proposed texture
correspondence modifying method achieved the removal of the ghost
in a case of a few correspondence feature points. Then, the proposed
dynamic range compression method achieved displaying the emphasis
result preserving the detailed texture. These methods solved the
problem of image morphing and image morphing became a method
which can be utilized as a system achieving the image emphasis with
high quality. Moreover, the proposed skin texture roughness
manipulation method achieved the emphasizing skin texture
roughness preserving the individuality of the skin texture. In this
paper, I merged the proposed methods into one system. Then I
experimented to confirm the improvement of the emphasis quality in
final emphasis results. As the results, the effects of the texture

correspondence modification was not only the ghost removal but also



being able to emphasize the detailed shape. Also, I found the dynamic
range compression has an effect which makes it inconspicuous, on the
ghost who became halation and black crush. From these effects,
decreasing the unnatural looks of the output images is expected. From
these quality improvements, I discovered the possibility of the basic
framework for analyzing Kansei. Since this framework uses image
morphing, the motion from the input image to the emphasis can be
generated. Moreover, by the skin texture manipulation method, the
applications is expanded widely. If the manipulation of various
Knasei information can be implemented, image morphing can
contribute to the analysis and visualization of the facial Kansei
including the motion. Therefore, I was able to show the technique
which can be contributed to generating the facial interface with the

reality and high quality emphasis result including Kansei.
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O

Fig. 3-6(a) Fig. 3-6(b)
Absolute Proposed Absolute Proposed
Method
Difference Method Difference Method
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Correct Extracted
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Ratio
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DN, o T, T—T7 4 I HABEPLLRETENR
EEOREWVWEHBHO T 7 A F ¥y HNEEICAZ TH D LM
D

Before modification of our After modification of our

method method
(d) =— 7 4 v 7 #E R

X 3-10 X 3-6(c)dD 3 B fit 1
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3 on
(¢) 12 & Fi&
(th=6.52x10"%)

[

(a) A %5 8

Before modification of our After modification of our

method method
(d) E— 7 4 v 7 H R

X 3-11 X 3-6(d)D FE B R
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(¢) R Fik
(th=7.63x10"°).

(a) A7 K5 B8 A

(e) (A)D T — 7 4 v 7 kR

(d) (VYD T — 7 4 > 7 HER

(£ (c)DE—7 4 v TR

3-12 3-6(e) D 3 B it B
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F 344 AJTRKRBREEIT—XAIKREMERE

RETFHEOANHEH AT A INBREEEZFAD D, K
3-6(NOEHEMBBEHWTER AR ANNEHR TERELZITo . K 3-
13(a)idH - - & -0 --FBlZHEBREsE5E2846, K 3-13(b)IFK
3-13(a)icEZE - - HOMOBERICEALEN 2HE T SR B A TN X
A, K 3-13(c)IE X 3-13(b)IC S HICHHTEES - 48 - %6 1 89
ORMAEMA LG AEOREFEHAINZORFEB R L2 0 E —
T4y T HOTHEL. EAERLEMMARE FIEE MR, &AM
MErETHY, ELDBIEIC, A OFEA, BORNEBR, T—7 4
s TH D KX 3-13(a) L D, BN —Y OIS E I T WX E
EHEROBRATREFEOHREZETFHOAL. ZTHITHGEAND
BHAHEBENIZIERTCREITHLD, Bxt/o#EHEA B TCElD T
HD. —FH, W 3-6OD ANWIFEHEDOILSINKREL R rnn, &
EALOFERICHEBMA M E TE oz K 3-13(b) TIHRE FIE
ODA—AMBREDREEON N, HEHMSEO T — X b BN FE-
CHNIFHEHESOEZRMBER TCHY, = v UHMHEICKRK LM
REMBTER LoD THDL., ZOLS RBHLT 7 AT ¥
FREFETEEHEAZHEHTCE RV EYD, ANTBBEEZEH XD
WEERN B D B 3-13(c) TITHERHICHEARH 570, HIEE O
T—Z DB EL2PNLTWND I ENTND.

B Ao ERBRIY, BV EHIICEEEEEEH X DU
ERHoON, YAXDPREBETCONITOIEEDODHREELND
e gnbh . E R, B A X ThHhoTt L THLETHNIEE,
6 H(% - M - FAILH 2 ) TREFEDODTI-—XIIREDREH
s, L»rL, BRR T 7 AF ¥y DPEMERLT2OL AT ITZYE
MICKRBR 25 2252 06E N 5.

ey

paisty
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Inputs and its Result of our method Inputs and its Result of our method
morphing result (th=1.15x10"%) morphing result (th=1.28x10"%)
(a) BN — Y O HhOH A (b) (a)& 6l © ¥ # &

Inputs and its Result of our

morphing result method
(th=8.91x10°%)
(¢) (b)& 3 {8 o F #

K 3-13 HR_FMAKCHTHIT—RXMBRERE
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%345 T I RAF ¥ R0 EEIM

REBEORZLISGOMBN -7 0 0V 7 H D E2H 5 2
W 272, ELL T 7 XAF vy B o LicBEBEOHKIZXKD
FMiT L., 22T, TIZAFAYHISOMEEMT D20,
UToOXGB-T)NHHRGB-10)E0VRKRDLNLD er & e DIEZRREF
B X D2T7 7 AF vy xtIcEE/M#%Z CHEEL L.

e =ﬁz Zzglabel(i’j’l)

ieM jeNleL (3-7)

1 1
=7 Z:\/EZWZ(IMI)th(P))2

q p
1
£y \/EZ(’”’(P’ 9)~hhg (q)
J2 q (3-8)
1
hhp(p)=— 7% hh(p,
P(P)=522 D hh(p.g)
1 (3-9)
1
hhp(q)=—— Y hh(p,
0(@)=5= D hh(p.g)
p (3-10)

BRI H T DT 7 AT yAFICHEHBROBHEE S TH DD
LI WENRLEE LW, E T el T V- WHEK O 2 EBITE W T,
—HOBEBOH D 1 ODOREMENEDODREMME XT LR oD
BHEIZCSOWTOHER WA ETHEODRKRY ZXL WS, 2
NITEARNI T LOE Y R2ETORHEN —EThL2HEITHKR/DND
LRy, RERE—IVDPHFELETDEERIRELS LD, &7 7 A
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FYHBENTILVWEEBZES T HE, ELLHETHIIEHE
ER —RICEFEFIVE RN T AICE—7 BN e2 OEIF KX
b, WIZERIEDDHHILACITHENETL 2L 2, e @ fHEIX
MEL D, o T, e DIEIFREWVEFNREE LWL, L2rL, e
TR EDOT 7 AF vy HIKE BB ICHE /DT D2EERITbRZEIC
LENREL R H2MEEEFFS. o T, BMEREICEANAETER
WA, BHTOFMEAEDLDEDLZ LTI —XAMNRED T REIMD
ZEICTE 5.

H32IEHEANDNEHBIZBEWTRZETEZHEHMA T DHIKZ D e1 & e
D%, £33 et DWVLEL exOWEMEEZRT. EBRTHWE
ANTBEHEEEBEISEER cCHVWEL LD ERCbDOE 5 27, F
7=, K 3-6(H)ic oW TIiE, ¥ 3-13 THWOLH L 3 RO FE# S L
M OMENZENIZOWTEREIT . BEIN DI MEILEB
EERMNLETHELDETELLILODO, R FIHEITL - T el lTHEAD
L, exi3®m L. L»L, K3-6(c)D e2 T M-EFTHEZWAT D
CE TN L. ZHITHE 3-6(c)D X T ITIEEMEN —E &R
DTV AF xRNl BT I AF xRN ELZ D, B A NT

TFLANHIZIREDB o Z R EELIZOTEHRYNLEZ X BN D.
¥ 7=, 3-6(f)0)?ﬁ§5'ﬁf‘6i7\7']¢3ﬂ%’(ﬁ7% 3-13(a)m 5 X 3-13(b)
ELTEBIC, et WA ENRETFTLTCWD., 2T 3-13(a) TIE 4
O FEIE O JR OV FR RIS A S 3, ’3-13(b) Tk AR ks 8 b & <
RolldllHEIND LT o ERREAEEZLND.

IOV TIEBMBENE 2 CTWAE =D, HE3iso B EXEEic @
wWTWwWL BN~ 3-13(c)D B A 1E e DD E

FEHIZREL, BAICOREEEN G o TWVWDH I ENRHND.
LN o T, ANFEAEZHMEIE2ICLENs TREMH BV
~ERLLTEY, BEFETMYVBRTRVWEMRT 7 2F ¥ H 4
AR EE 5222 B3 AFcHceEBnmzEanLTND. 2
NoLORRLY, BREFELRBIFICHKEREL, T—7 07
HO6 T —ZFPZ2BMOVBVWTWVWDEZERNFMELrBE DD,
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RETHEOMEMELZF EH T EDOICEBETIEICEL > TR B
FThRWEINIGER T ERN A THLLI LRI NN, ®#
FUETBMYBRTRVWEMERZBSIEOH SIIREL 2 8 H 5.
DEFREMS —EFOMBICEF LTV RNT ZAF XY DOFY TH
5. LT, 2 0BEIRELSBRAIERBEAEATLIER, T bbb T
JAF X ERDPIRKRELSBFARTWHDIEHRTHSL. 1| DHIZOWT
TP ADNHEBREEZDLERS DN, 2 DHIZODWVWTIERK
<A TV DR (a—F - )M EAEE2D0HRTEL,
EAAPRHEICIEISLBEENLEE XN D.

i

—
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® 3-2 T 7 AF x XIS AE IE AT % O FF Al A
Before e After el Before e2 After e2
Fig. 3-6(a) 0.00789 0.005492 7216.74 7241.76
Fig. 3-6(b) 0.03526 0.02516 11479.39 11647.7
Fig. 3-6(c) 0.01089 0.01088 2546.91 2545.78
Fig. 3-6(d) 0.02823 0.02649 4104.36 4117.19
Fig. 3-6(e) 0.0216 0.01721 9538.55 9664.53
Fig. 3-6(f) on | 0.03717 0.03439 11332.93 11420.06
Fig. 3-13(a)
Fig. 3-6(f) on | 0.03315 0.03200 11383.19 11502.21
Fig. 3-13(b)
Fig. 3-6(f) on | 0.02261 0.01614 11483.07 11569.58
Fig. 3-13(c)
K 3-3 et DD R L ex DN R
Decreasing Increasing
Ratio of ei Ratio of ez
Fig. 3-6(a) 30.39% 0.35%
Fig. 3-6(b) 28.64% 1.47%
Fig. 3-6(c) 00.09% -0.04%
Fig. 3-6(d) 6.16% 0.31.%
Fig. 3-6(e) 20.32% 1.32%
Fig. 3-6(f) on Fig. 3-13(a) 7.48% 0.77%
Fig. 3-6(f) on Fig. 3-13(b) 3.47% 1.05%
Fig. 3-6(f) on Fig. 3-13(c) 28.62% 0.75%
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AfFICL s THERINDIBEITHRERD 2O0EOM TIEZRL
Ml E72s. WifBE—7 407 ICBVWTREMEZNAFEL LA,
MO E TN ADEA T I v 7 Ly PHNIIRELRZVWEANH
H. I, HWOHBEBOXYALA T Iy 7 Ly YORIIIANEEB L
HNIFONT A —=ZIL Lo TETDED, HIBEBEBO 2 KT X
FZHEOICERTHITAAZ2ZHET LD ERETCHDL. 20
WMEEMRTHIREORLELT, HOIBEBRBIZHLTHY A FTI v
LYy UEMAEBEMBE T DI ENRNEZI LN D .

MIEEMHMIIBEGR OL AT I v 7 LV EEMT D FIHELELT
— R BICE bR DN, B0 a L F TR NN EKDbR, HBEENE
K H2MEND L. ThzxikT 7D, 7o =7~ A F
7%%%EX%7§A$ﬁmmmi%s?ﬂW%%ﬁmﬂﬁEW
Milica B BRALAHBmE2ERT 22T, BTy b7 2 b & &#E
L, i@ zZzmM L322 FEIREZEINAL TS, £, HFELH
CHISILFA T Iy L PEMTET IV TIE Retinex B i (2 5
WTKRHE Ry 2HEE LREHELWHRE22ZERIC L TR
L2 FEBOSINIREFERBBO 7w 22 E 7 b L FES2]RE
NIRREINLTWHWD., ZhAbbEKIC, BT M7 2 b0 K %R
fF3 22T, MrEkodlR@dErzHn s Tns. LaL,
MELHICESS FPERMFSZLE L TV DR EMIITIEOL M
EThy, 7zt F—HIICESKERELXEN T 272D HE
BizirH. BEONBEEHEIEEOCHBMHOB~HETET VLD
AT I v I VU VHELEORIICIEMT DI LIFTE R, &
I, BLEOHMEICIITRAFAET IO, ZLO0RAFEFEEIT®
MEORMRMEEW T 2. —FH, A E—7 4 7 OW HEH TIX
EEECKEEOm FICE AT I v I LU RIENY, JKN oI
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W OBEFEOMETRHEN DR, LER- T, AFE—7 1
JOHMDICHEOL A FTI v 7 Ly YEREEERT L, HEOD
KWEREEIZZ< oL rIYREHLYYToHN, =2 b7 A2 DB KIE
wkhkbhd., £/, 7oy vy —7~AF o7l e 0BT T L
EHEHMLARWVWFETHL-TH, AFE—7 0 7 0H DB ~H
filcE A T2 @3 cEcn. AFE—7 407 FATTEEBENL
DBOENRENLEZRETDIEDEZTLVE, BHFEO FIHERFLA
FTIVvI VYV OEMPLERWVWEESICLBREBRIITDILD.
LR oT, TOATEHGE»PLELL TWIKTEH T DL
FTEwn., ZTAbLoMBEEMRT L LOICIE, &EE & KR E
OWMGEHFE—T7 4 THEDFA T I v 7 L PITIELET
WRMEEZHEAELSDOEMT 2 N MLELRD.

A TIEZ, AN BEGE»POoWbNREIRLERF=2 NI AL
ESSMrREKEORBE LRSS, AfETE—T7 40 7 DX
AT I v I VU EREMTDIDFELTRETD. REFIEEITET,
REMZ B FZOEEZEZRICKAFAE TICERT HMERE O KR
B2 WML, 0%, EEMEOMEEZEROSMICKET D ME
AETHRVWHEAEHBRZEHN T 5. MEARELORRER T, HEOD
BmWH R OMEO X A4 F I v LY EEMRET, & E &K
EEEMT D22 TEL OT 7 AF xROBB®EEZRS. £z,
WEEE O K & e /MEICIE U CEBnE o E 2\ 5 L1
EHLHZLT, ANMBEEPBELMPCEESRL TV FZE AT
X5, LT, MiBALTARAVWERELHR CIZ, SEFE—7 12
DADEHDOREBENEZEEETCHD EIREL, TORFT=2 B
7 A b & ALE AR A AT O R&E SIWCERT HZ LT, M
RIEOEBEEHEE TS, 22T, BEEIXI 7= S —Hl AL
EkoTkowbohnd, NEAPHRLEZEIZELZ ORI D Z &
Thd. NNBHBOREELZ2REREELRET S5 L THFE—7
4 TR ENBRER T HIMLEIELS 2D, A O XA B &k
Tohnd. BEFEORFT I NI A MOEBRTIIT U ZAEEHIC
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FoTEASTONREREZ2HA VWL Z L TEHEE L XL E
BrzidhhuwroiZLl, MABHBRNORELXLVDOEDRIZES
WlRmpra Yy N7 A MNERBET L. BEFILEIEE OB E L BT
L, 7 —mGE~omE HAITHAEL TRV, B0 EE R
FEBATHZETH T BB ~DHBIBFETETS. £, L&
RETRVWHERELB T, ¥4I v 7 Ly VEMAMO R =2 v
FZAMEHWDLZET, WELLEREIZREF=a2 T A MEFHEERES
7z X 5 ICHlRd 2.

A2 B TSI LA AT I v s LYo oo Ww Tl

N,EAZEHTRETHEBICOW TR NS, B 4.4 8 TIIEKE G
ODHFFEE—T 4 T HAOICEBALEERE RT.
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NIFEOHDIZMEEH THDIED, EELTHRD 25DMHED
MICIESD. LEN-T, RETIEEXA T I v I LY UDBIAEND
ZliEFE v, LaL, AT RoNNMOEEH DTS Tl
TV, HOSN2REMBERXIANDERDO XA F I v 7 LYl R
D EaNnH L. — T, AFERFICB W TH ADEBICE SV TR
EHERAHhEn270, BEERNKRVEASICITIFEALEDOEFZOD
BEMIZIXA T Iy 7 L YEdBav. BRFEHENIE DI
LN T, ¥AFTI v 7 Vb YVEFEBD0, ANNEBO XA
I LUV ERBAOIREMBEFOBENEZLS DL, £, HFEE
— 7 47O DEBIEOREMIZTEE OB FEOEE L (TR
Y, AOHFMASbOMPRELSIEND. LER- T, @BEELE
EE OW G5 THMmMmAN—R LD,
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EBA43EH FATFTIv I VUV EMFERE
F43.1H MMBEBARAEORFALH®

KR DOHEAFTI v 7 L VEMTIETET, AFFE—7 40 7
ODHODOBRAPMIANEBOL AL F I v 7 L IICIRED LI
MM AMmZzEN T 522 & T, BGEEEKDO= T A& AR
T o, LT 5. BFEAERICITXWMS2ITHVLSL A T W D
HAEMBE K E, AT -7 v 7 ICBELERICHEELE DL O %A
WAL XSO AEBRIZIL ToXU- )T H D .

L(x, y)
Lihite
Ly(x,y) = L(x, y) ——3hite_
a(x%, ) (x,») 1+ L(x.y) (4-1)

1+

2T, Lx, )T FB(x,)DOBEE TH VYV, Lwhite ZTHICEHRI N D
/ANDMETH L. o, LIFHEZEROHEAN® 0206 1 L7250 X9
WEBRIELENLTWDEHEDET5H.KM4-1)IT LIZDOWVT 05 Lwnite
EFTCOHME 0L 1LITHET D, £, KWEE TIEXHNDNIZ
EEDbLLT, BEMNELSRDLIICE> T/HhESLK A TFr—naIand. &
S, Lwhite X 1 DA, T2bbL XA F I v 7 L2y OEMNL
HEE WG AT, La=sL &0, BWiREH 2. LaL, (4-1)
DHBEMEBR TCIHEODERWEREEICZ OL Y EE Y TT
LES>72®, RMFETERNU-DHZHLEL TS FH o B ih R a H
KEHZHELE., MELEZEZIZIUTOoONM-2)ELTEREIND.
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—fs(L(x,»)+ Ly, Lgy, Ly — L))+ Ly L(x,y) <Ly
Ld(an/): fS(L(xay)_LuaLs2aLw_Lu)+Lu L(xay)>Lu

L(x,y) otherwise
I+ ln;

[,m,w)=Im -
fs( ) — (4-2)
Ly =1
LSZ = 1 - Lu

TIZT, Lk Lo lIBERAHB L WEHEOHMZ /R L, 0<Li<Li<l
DHFPHTEDOD D NT A —FThHd. 70, Lv & LvlTZENETN 01
g ¥ éﬂéﬁiﬁ@fﬁkILC‘%ﬁéﬁ’béﬂ%d\@1ﬁf“§)5.fsﬂiit(4-
DEJEELEEZTHY, [ITHEE, w IHE I N D RND I
f%é.ﬁmmmomf,u%ﬁaamFmﬁlkbk%®éié
TR ILwES5 27277 72K 4-11CxT. ZOHE, LN0.5kDY
TWHEOWBHEIX, L2 0.5 X0 EWEEOMKEE ST ICKER
L7zbDe 8T 5. £/, RA-)IF ET o 2 dh#go#Esdsix
WA EbEEN1TERY, BEIERL TWVWDLIEDREML XL
DEICH L THLLRIEEERD., FRAFE—T7 0 7 OH
NEZEBWTREMBIPET T 20 RESITIEEL 1 THD D, £
WWHEOESWIRE L X LHEITER /AW, LER > T, KE»
DEFIXTENODOREZNREZND.
RETFHEEUE-EFOLBE L L 724 FEKZFALE S
TR—=V =T RHLIZDN, EADOEMAT —IVEZINENHICE

T BILNTERNED, SFEORRBY LD MEENEERE
T A LEMEREMEN DN R VI AW E L B R B
H. LENR-T, REFEOFNE Y ZRICHBLER LT H - &
MTE B,

AT Lx, ) FE—7 0 v 7O0EPEOREMBEE L, A
B OX AT Iy 7LV E0~10OMHELTRKMA-2)DZEH
41 9. X @M@-2)D Ly & Lw ITIFZE N £ N, Lo=min(Lnin,0),
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Lyv=max(Lmax, )Z R AT 5. Lnin & Lanax TZNE N L O FK/DE L
RRETHL. 22k, REBENATBEHBO XY AT I v 7 L
VIR ELIHBAICEEMRMINANT, EMTLO2HAICER2ETORNR
O D 1lOHBA~NEMT LI ENTED. JEMT DL SICELU
TEBBBRPBOENICETHIED, AT —7 4 7 OFERE
DEAICE S THEAFT I v I L IYNREL o T HBAILE
WThH, oL ilbrzRo., £, L LI E—7 40 7
MROBIEPFOHEEDOZI NN EDL LH)>ITHFREIND XET
HOHMN, 0mb 1 EFTCoMELARATNE RO RN, HFE—
T4 T ORBICIE L TCTEMALESEDLZ L TEHELY., AR XTI
G EREL LT, LE LOEEZE—7 47 DANDEBENEN
DY) E LT D
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T 43.2H MNMBARAETCRVWVHEAZEZ#H

MEBARETCRVWVERLBRTIX, ¥4I v 7 Ly VEMIC
Thkbiv2RFT=a sy b7 A M2 EMATORE~BERXT L. 241
kv, EfMEioRFF=2 > PR MEKBRLZH DB B E KL,
ARk EORROEBEEL R LS 5. EfMaTo R =
Y7 AMNERMRTAHAZIEDENTCOLALTD, ETFHERZTY A TS
IV I LU VEMICE s TEBINTTREMBEYZFHICHESH
MK R LD, a2 VT AMDODERELI~YA T VY Va Ly BT
ARz —AN—REREMOENLTWD N, AE S5 0EM
MOBWEDa o P TIAMERDODORAEW., T ZTRETFIETER
prary b7 AFELT, RAAEBENOBEEO WM EZMNMET 2. 2
NICEVHEBKOVEPYEECKFAE T CREEZEZ2HBENK T 5. 72,
MEFEORTTL P T A NEFTLEELD OEBEE L T
WMEZT UV ABEBCTCEASIT L. BEFILETHVWSL a2 FT 2 b
TRXU4-3) e L TRIATE D

IF

C(x,y)= \/ Z Z(L(x +m,y+n)— Ly, (x, y))2 G(n,m)

n=—wm=—w

Lave(an):G(xay)*L(x’y) (4-3)

22T, GE2W oA AR, *TBEHLRALE Y LK T . X (4-
YD L % LallEEHZ D LT LaDRFTayy M7 ARMERD D
ZENTED.

REFEIRUG-2D)ICELDIFX AT I v I LU YVEMAIE M ST O
Rpray hI7 A MERD, 2Ok, TOolzEHWTREZEZMET
52T, BEBMBIZEMAMMORKFT =2 T X &R DIEELT R
%5, LORKPFT=2> M7 AME C, LaDRIigr2> b7 A KM% Cq
ET D EEHBIIUToONMU-HELTEREINS.
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C(x,y)
Cq(x,)
Lyave(X,y) = Lg(x, ) *G(x, ) (4-4)

Lyp(x,¥) = Lyaye(x, ¥) + (Lg(x,¥) = Lgaye(x, 1))

X@-HIFR/FT =2 b7 A MO IEROETHEFZEOREMHEYEE
LTWwWhWwnwied, A4 F v 7 Ly PERBBMORBF = b7 X b
E—HLZw., L2L, Ry b7 RAN0EETIHEDT L.
RK@G-HD Lar i3 XA FT I v 7 LoV EEBEEL TRV EDMEMN
0L 1ICWNELRWEARLDL., 2T, BREMEEZ 0L 1 O
HPHICND DD ic, RUG-H0OFHHEEPIZZ Y vy E U 728 AT
5. 7V ITEAZOERITIU ToORNM-5)ELTERIND.
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Lot (x,)

_dye(x,y)—di(x,p) B
) d,(x,y)—d(x,y) (Lo (x,y) = di(x,y)) + dc (%, y)

du (xa y) = maX(LdS (xa y,m,n))
m,n

dl(xay) = 1/nin(l’ds (x,y,m,n))
m,n
Lys(x,y,m,n) =

G(m,n)C(x,y) 3
G(0,0)C4(x, ) (Lg(x+m,y +n) = Lgaye(x, 1)) (4-5)

Ldave (x,y)+

2T, duc & diclTZTNEN du & i iZXF LT, OLLFZ 0, 1L
2 1B T D7)V v 2mALEERTHD. XN4-51F
RprEkofE2ClicxrLTRHAT=2 > M7 A MOMIEAY#EML
e, ThooRk/NMMELHERRMEZHWTONE 1 O IZIL
FLXOCHREBERAEABERA TS, Zhicky, 2> T A MEFIK
TT 28, —FTHEVWa Ly 7 2AMNIEDIBRBEENIHEICHKE LT
L. IHNICEY, REQRBREEDNHDINPD XS ITEIZE D.
DEomBiIZEZY, NMEBOXAFTI v I L2 IYRNIZEWNT
A FTI v 7 LV VHEMBMORBFTaT L N7 A MO BFBERKRZIT I .
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K(4-4), X (4-5) T JEMal & Tl EENE RIS — BT 2 8B L
S, Fio, AFE—T7 4 RREORFAFT A MIZE
STLEMTHDHED, NIEE—T7 4 L 7 OFEFERITLDEN,ADN
WO THAONIE, ZOoWbLMLINBHREND. Lo T, A(4-2)
EREICHATFE—T7 4 7 ICBWWTANEHE»DL O DL NRAE
bzt >Z &N TE D.
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X 4-2(0)O BYEOEB B OXT THDH. 2T, X 4-2(b)D EH
Bixfe AR T FIEICE s THHFANZ2H-HE TH D5, £
— 7 4 TICHWDLD KRB RITZENLZENK 4-3(a)& ¥ 4-3(b)IT R T
b O HWE . M4-20 B BIT KR 256 OB G ThH DD,
BEMAE 0~1 OFBEOME L TEBREIT--. EBRTIIIIF=E
— T 47 OFREBEMOALICEE LS A (BIKROFEEFRIZ
0 ICEE)E, BPREREMOFEREFRLZ2EHIELLH G ROE

=REMOBER)O 2EHELZHE NL, TN ETRIRE FIL % HE
AL, EEFMCTCEIREMOALOFELZHEA L ZAFHFE — 7 o
YIRREEFTORBEFEEMAERICO W T, X(4-3)D ¥ ¥ Z iR
Z(MSE) & B EE © SSIM[53]% R & 7=. SSIMIZ DWW T, A% o
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SSIM

—— Fig. 4-2(a) without Shape Emphasis
Fig. 4-2(a) with Shape Emphasis
—#— Fig. 4-2(b) without Shape Emphasis

—— Fig. 4-2(b) with Shape Emphasis
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Luminance Comparison Value
V of HSV 15.3133
L of HLS 6.76447
L* of CIE L*u*v* 11.8166
L* of CIE L*a*b* 12.1882
Y of YIQ 9.97278
Y of YCrCb 9.97328
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