(]

AR5 2 B3R AL RY) 7 XL TR

BEHE HHE kX BiR

FHARRZER A G LA RRHE LR IR I L F X

PR e

TR 52 H 15 H



B RERICXT T 3EREMNRYIIANILDITFE
R Mz
A

AT, EERE®HRENRE LT, ERONRY)Z L0} & HHEH
L CAT D BIREADNRY) 7 NADTFERRET 5. BHEBEONGEY 7~ v
D, —2ODOHEBS—DOOMNEWIIIIET 5 &5 ICHBEIEL, &
TFBUCHIE T AR DTNV EMNT 52 TH 5. AFHKIE, HEHZRHE
(I TE LN 2 FHE L NRY & OXEBIRORIET H 2 M€ 7% H
WTC, HRBIINRYS LEZ2E5 2, REW VDT 21755 DTH 5.
SIRYNCHIG T 2L, F—D SNV 2EOHELED L LI2L D
55,

TERDWZETIX, MRV Z NN R HEBEN TT> Tz, ZOHE,
XERY)Z ROV %2AT 5 72012, W AR S 2 DE DB 5.
UL, MERYE —f—IX0G U 7= 58802 SRV B 5 2 513k LA
TAHIEIFTERY. 51T, RISHERY & —R_—I1Z30)5 L 72882 4
JRTX2e L, MREBGRFOBARYITERZEELZ LD RNEED D D
ZWVWDT, JBIK, REZDREIINGRY) Z XD ITEMN@# e &
ZAbND. —J, WRYSRLDTFDEDICHATESMHM, 727 2AF v,
i, (ERGRREORHIE, HREMATHHEONS. EoT, NEYS
AV INT 5 72D, FEBAERZIT 5 BEIXR V.

EZE DT Z1T 5 72D DXRYE T M, WRYDEGR E TR TR
BEYH L2 -0y V=2 RHVE. ZOHE, NE»IHERE
HHREIC RIS 2 Z e D TERLETDH, FIRIC K D XIRYE TV R HE
THd. MELENRMET NV EZRHWT, FFEE T -2 LT 73.9 %

R Rz, ORI, HEEHATHBICEEL NS T L E
WG E e FAREU ETH D, BERELONRY) Z N0 D3l &
FREEM EICEITH S Z e RSN,



11

RTINS 5 N0 2 FHBE D A TIT o 2 WRY) 7 L2010 TlE, E{REIK
Y LTARGE, NEWOMERRITELTWS Zeddsb. ZORE
IR 27-0121%, MRS N EYHE oA BREIGRO A%
BAT2REDND D, R TlE, BEZBHRANRY)Z NS0 CAER R
HiFkE T 2 HEEER L. 20U, MERBRARZ 72 T HEEROXT
R T XNV DFOHT, HEHRBIZED TR Y) Z ~L O FHMGE D F A E K
W25 DHEIRTLHHDTH L. HRHEANRY)Z VD13 TlE, HER
DRI AT WS 729, MERGREHRLZ LIRS THY, (LEREGR
k2 B AICEATET-.

JARERDONRY) S RUDTD—2DIGHE LT, HfET —XR— 2%
5. HZEARY T V0T OFERZEHGICNT 2R F—r LTH
H3 256, BB MEICRS. MBEEDPRKRLILEVEBROR 7r v F%
AL, B ZEGZIERT 2R TIETHE L 72 5 78iR 2 7 L 72
FER, 10 N DB O R THREBEIRIIT % 729121, EHEOHK 50 %
MU EDBIEHEIZZ XD SN TWIUI S We BED 57z, R TEHR
U7 BBRNNRY) 7 NV T, BEREN 70 WRBETHZDT, F
ERNZIE, EBRANORRF — O INMCHHRIRETH 25 Z RS 7z, 130
K DB E M FITRRZAT - T-4ER, 8 BloBE G LT, 10 KIANDE
DI R THMRBRZITO T B TEL.



1i1

Pixel-based object labeling method of out-door scenes
MASAYUKI MUKUNOKI
Abstract

We propose a new approach to the problem on image labeling of out-
door scenes. It is called “Pixel-based labeling method.” It proceeds as
follows: 1. to calculate feature values of every pixel; 2. to evaluate the
object labels of each pixel with the object models which are mappings
between the feature values and the object labels; 3. to assign an object
label to every pixel making use of the result of evaluation.

The purpose of object labeling of an image is to segment the image
into regions, each of which corresponds to one object, and to assign
an object label to the object in it. Most of the studies so far have
taken the approach of region-based labeling, in which they initially
segment an image into regions and assign an object label to them. In
such approaches, an initial region does not correspond to an object,
although the result of the object labeling largely depends on the initial
regions.

Since objects in out-door scenes are natural objects, they do not
have definite shapes. Pixels do not have the features of shape and size,
but these features are not effective for the object labeling in this case.
Other features, such as color, texture, position and relations, can be
obtained from the pixels. So it is needless to make the initial regions
in order to assign an object label to an object in an image. Therefore,
Pixel-based labeling method becomes effective.

We construct the object models with Neural-Network which has
learned the mapping between the feature values of a pixel and its object

label. Although we cannot define the mapping clearly, we can give ex-



v

amples about the correspondence between a pixel and its object label,
and the feature values of the pixel in the examples can be calculated.
In this way, we can easily construct the object models. The object
models correctly label 73.9% of data in our experiment. The result is
better than that of the region-based labeling.

Next, we introduce the knowledge of relations among objects. The
result of the object labeling derived from local feature values does not
always satisfy the correct relationship among the objects. The knowl-
edge of relations can correct them. We use the output values of Neural-
Network, which has learned the object models, as the evaluation values
of each object label, and assign the object labels to every pixels in the
image which satisfy the knowledge of relations and maximize the sum
of the evaluation values. The result of object labeling is improved a
little.

One application of the object labeling is to use the result as the index
of images in the image database. In this case, the correctness of the
object labeling comes into question. The method we use for retrieval
is that: 1. the system labels images in it with Pixel-based labeling
method and stores them; 2. the retriever gives the sketch of an image
he want to retrieve; 3. the system shows original images in order of the
similarity between the sketch and the labeled image. The experiments
show that when the half of pixels in an image have the correct label,
we can find the intended image in the top ten candidates. Since the
correctness of the object labeling with the Pixel-based labeling method
is over 70%, the result of it can be used as the index for the image
database. In our experiments, about 80% of the images in the image

database, which includes 130 images, appear in the top ten candidates.
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&, BEBDOIEZRD ZEBMTDH 5.

AJTEDE / — FiZid, BBz oitE I -2t h ok E % [0.0,1.0]
WKIERLLTEZ S, HWHEEZ 10D, —F2»6kb, &/ —Fz2k1
DENZNONBFYNIHN NSRS, FH/ — FolifEz, AEXnk
RHEZROHEZRONFY) S L X OFHli{E & 4727 .

2=y bU=21%, W ODHAT—& (Fi&EYr, ZDH
RDOIELWHRY) 7 RXVOM) ZHWTHEE XS, FEIIERAYRIR
EEHWS., ZhE, Ao he#HEI T —x2ICi D 526N 5B
D RRAERAE MRS OMMET 25D THS. ATIEEHHEE,
FEEE HIED  — FEOMEEADBIERE, K6 D Aw, Awly
ThEzoh5.

FHEEDOD=2 -3y MU =213, FEL N e 0FEGERZ Y
BLTED, X&RWETLVE /) — FREOHEEAL LTRELTWS & A
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= f

= f'(S7)(ti — O7)
(S spwly
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= aéfO? + BAoldw"?

7t

a5§‘02 + BAoldw,i’}

HAOED / — ¥ i Oz

HRIED ) — R j Dz

HEED ) —F j e HAED  — K i OB DEA
ANED /) — K k eHEED/ —F j OFEDEA
whe DIEIER

wﬂ}’ DIEIEE

HAOED ) — F i OffEA
HHED  — ¥ i dth

BT — 2o NhE, — K i 1T 3 1E@o
HRIED /) — F j OfEA
D, — ¥ j ot
ANED /) —F kDN

w? DLHTDE IR

wils DL EER

B 2 AT 2 E R
FHEDLEE % M 2 LENRE
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BH5.
COFEZEBEEL LTASLE, HilidH OB EEE Akt
5. BMdH D OB EREX, BT — 206 A OFRHHEZMTOE Y
TRARDRHEWEL, RADT XN LT, TZOT—XNBEDT T A
RIZBTHDHETHILICEIDHEBEZEKT HDDTHS. ZDNE
X, VE—t+tII U IORHTRACHHIATVS [9)[10]. Qb
X, BEPSEREINT<ILF ARY MVEBIZH LT, HREZ R HE
YL TC=a—I3y N =2 %¥E X8, HEDEZ{ToTW5. 2
HBEOEMIIIBWTIX, FEZROEREZH _EOFHRIUI IS L 7z X
7 VR E D OD, ZOBMOATHBDENAETHS. LirL,
E SRR DONRY)Z ~NLDFICBVTIE, FEHZEOHEZBMEDATIE 9T
2, TIZAF ¥ PHGBLETOMEDRHENDETHIEZIOLNDS.
F72, AREBGRTIEE, HEEETIEAAHTEZRVW=RTHZRAERFRDOH
WM TE 3258T, FEDATHWI-BALRAN D D OB 7 EIE L
ER-TWS., X511, HESETIX, HgLH EoFRKIC X b5
T2 eDEHETHORED “Y)” ZRRELTWRVWDIZN L, E5RE
HRETIX, KRPlLEo “ ¥ 8D T, MEYNTHIE L2 880 AR S
B5ZNHETHDEVIEVDED S.
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3 BERBMAUCHEBBEUTONRYIANILIITOLEE

B TRz K 512, BERBEANRY) 7 NV S PTHI 72 58538007 ) A3
RETHDLDOVGHHEELEZHDTH L. ZhiX, BEREGEHICHEHN
BRI DIIRDS, NRY T XA DHZEMTROE WS ELEp 5E W
HDTH5. TDILEEILT 7012, RKETIE, HZFEHN & EBEN
THRMET N EBRITHEEL, BRI XAV DTDIERRO LK 21T
5. XHIZ, FEBEEANRY) S NVDIFICET 2 %00 OFEBERERL,
FOREICOWTERZ1TS.

3.1 FIAYT3RHHEE

WRY)Z XX, 2328 TR7ZEHIL, =2a—F1 %y hT—
JICRBE L EBONEY 7 XL e DER 2 EH IS THEEL -NRYE
T EDITS. NEVEFNVOBEHAT 2/FHEICE, K2 1TRT
bOEHWS., 2055, 1 77 RF v - MNBOREEIE, HERHEN
YR Z LD & BN G 7 XD OXRFTHAL, BIK - K
= X ORHEITHEBEANRY) 7 VDT DA THHT 5.

BORHTHZ H, S, VIiX, zhvehtitl, ¥E, HEL2RS. AJHE
83X RGB 05 THEALNED, NOBERICL DLW WwWbiid HSV
KEFRZEZH WS, RGB XERD) S HSV RERNDEHIRATITS.

20G-min) (B=B) (G = maz D)

max—main

H = A(B—min)—(G—R) (B = maz D)

max—main

(B=—min) (B=C) (R — maz D)

max — min

n
|

max
V = max
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7272 L max = max(R, G, B)
min = min(R, G, B)

EEROFIAEZ, HRHRATIEZOEFEDO RGB 220 %, fEEH
M TIEFE—EEICE F N 2 HZFED RGB O g2 RD71%, ERIckhZE
3 3.

XY i, B L TOBETH 2. MR T 5 EAEERIE, L TFOKERR
ERBRVWERELTWE 70D, HENTOMEDFTRDNRYETNMICE
WTHMTH2eEZ oM. HBHRNTIIEROMEIEZ, HEHEA T
THIRD B LD FEFE R VW 5

7T AF v R IFHEEZ, HETHEZHWTKD % [15]. HiE1T5

P(i,jld,0) 1%, »2FCHEHZEME I QKL A 0 R d 720 8Eh 7
RICHIRE ] OMZRPBHNSMHERZR LTI TH 5. HFEHRLATIZIZOD
T, HEBEATRFE—EE TEETAZHE T 5. KT EZRD 7
2, Energy, Entropy, Inertia O &= %

Energy(d,0) = Y P(i,jld,0)’

1

Entropy(d,f) = Z P(i,jl|d,0)log W

1,J
Inertia(d,0) = > (i — j)*P(i,j|d,0)
2¥)
DORIC X DEET 5. Energy 13727 XF ¥ D—#M%, Entropy (&7 7
2F v DEMEX %, Inertia 37 7 AF ¥y DAy 7 RA M 2RITFHET
Hb. WEYETNVEMET IR, Bid=12L, AHIZOVWTIE
0 =0,45,90,135° D 43@ D ZHW3
IS 2 TRIR ORI E I, BEE— XV I OEHHETE230%
w3, Iangle (ZEM: T & B{R O x #iD 2 $AHET, HBOMEWTTA
DIEZXZRT. Iratio IFELOZESEMEEH G MOBEEE—X VP 2R
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WCEALAROEEE—X > FOT, #HEOMES 2T, ISratio I3HE
DEAD OBEMHE—X Y P EEBOEBEO L TEOE D OXFMEERT.
NHDOEHAEZR 7I12R7.

O K = X ORI EICIE, O (Size), H{R L TOMAROK
=X (Width) B X FHET O K Z X (Height) ZHW 5.

3.2 NWRYETILOEBE
3.2.1 EHERD%(g

KFHEARICAVWSAFEDOKRE T

BB OLEOREEIETIE, /A XOREEZWIZ, $T77X
F ¥ EOFHIEI 21T 5 7, HzmRDEFEZFRENRE T2, nfFeha
577 2AF v BT KA&D, REL LD EEFENITER-DONRY)
DEENRT %5, EFEORETSIZRET B0, 7,15, 31 DELZE
NORE X TREEFREZITV, NRVIET NV EMEL TIEfRZHKL
e, TNHDMTRELAIRONLZ D7D T, FHHEEIDLLITH
L IXTIEFBEERHA L. IR TRE, Tx7EEzZzHWSEORREZRT.

MBI DL E

T DM GRY) 7 LD TlE, W REIRO LR RETH 5.
H{GRDNRY) 7 N0 O HENLE HIEY T 2856, IR Z2 55 0 4 L
SHELST 2BENH L. 22T, BEFBHA L FEEEMN TONGEY 7
N OFERELE T2 Z e RAEPTH 2 DT, F5 L IULDEEDEIL
HoMMEE AT & D BEREIEYNCE D THIRAR 2 8 0 &l % 1T - 7=.
BRI,

1. T PRl AL=DY
2. JHEE % W7 sEEIRTRTEIC & B mEi s E|
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* 2: NEYETNVICHWEHEROK#E
RO | BF5

& H,S,V
Eifk ETohE | X, Y
727 AF x| Energy, Entropy,

(4 771A]) Inertia
JEIR Iangle, Iratio, ISratio
REX Size, Width, Height

I, = //(:1: — a:g)2dxdy
Ly = //(y - yg)Qdedy
Iy = / / )y —yg) dady

9 — arctan(QIxy/( vz — Lyy))

2
Iaw = Ippcos?6— 21, sinf cos 0 + I, sin’ 6
Iin = Ippsin®6 — 21, sin6 cos 0 + 1), cos? @
I = @Lnaw + Imin
langle = 0
Iratio = Lnin/Imax

ISratio = Size*/2r]

Ty TEIOELD x FEE
Yy : THBOELOD y I
Size : HEBORKZ X

7. JEIRDFRHEE



3. M EBRE
4. HEEBEYL 28805

DFNETUHZITW, (FZ@E B OwEE B 21572, mEsEkE R o %
X 8 12/~ 7.

RERICAL S B

FERIZIE 66 O ERERZ Wz, BEi{RO K = X 1% 256 %256 HET,
HEHE) S 100dpi DFETAF ¥ FZHWTHRDIAAK. X¥x ¥ >0k
72 ¥ DRER LD BR < BIE LT o TR,

HEMA, FHEABT— X D1ERK

3, IRTOEED SWL DDrDOREEY, ZORIIHT % IERDXN
RYD ZNNVDF % N To72. BALROARER I WCRT. 20D
%, HR% 33K T2 AB ZL—70 fHIZHF 2. L TRAFEDS B,
A 7N —TDOHEBD R EBEZRBANRY)Z XD FOHETHT—& v b
pix-teach & L, B 7V —=7DHZ#fliH 7 — %+t v b pix-eval & L7z.
Bs, ZHEIHAT—%ty b FHlIHT— &2ty F T, BloBEBZHWT
Wwa.

TR EADS R T NNV DT Do DT — &%, ETARPEAZSEH
WTIERR L7z, $hbDB, NEBEGXLIERONRYIZ XVE, ZO RN
EENITEBICHTI20RY S~ L, #EiHT— &+t v b reg-teach
LRI T — &t v b reg-eval ZERK L7z, ZOFE, ER LT —XIZ
PRz, k7, T2 THAT 2B HRERITTE2IITEDE & 72 - T
Bz, [[Al—DmHEBICE S EBONRY)Z XVBDOTFoNTzb DD -
7203, ZHUIBRW. 2Dk, T—XEITHEZERMVOEE LD DL
BoTWb., T—XRDOWNRER 4 1TR-7F.
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3.2.2 Za—-JIxybrI7—00DFH

WAL, FEBEN N RY 7 NV D7D DN RYE TV ERET 2
72912, #EH T — X+ v b pix-teach, reg-teach ZFHWT, —2—7
v b= DB EITo 7.

FRIIEARINNIFREHCIRETH 203, U2 R D 372D —HRE
L7z, BREPEIRETIE, FEBRE a 2 KREL 2 e FEPREED. L
L, FERBIIHET T — 2O BEELTED, DB RKRETVWEA,
FEEB /NS eoRFUE, FEIORLR WV [14]. 207D, F#H
DD EETIXFEH R RE L, WEMRE /N XD, maE R
FICEBBIEEZEHL LT, ZRREDRD LS LI TEBEZITS.
FHOEALBEBETIIEERAZHS LLEMBREZEL LT, FE I
WSH L HEEE o7, BRI, FEBRBOVIIEE o, BESR
BOVEE L Bins & U, BFME apin, Brin 282 ET, HEYEIRE—
[H175 T2, ETXAME aspep DOEBERBEID U, Bstep DOLES R
BT WwI FiEZHW.

F7z, BIRTRBIEAD AT DHIHES R Z 25 &, ZDWITEHI/NE
7Y, RABENMECIZBIEES/NXLRSE. 207D, FIMBIEGEA
DA DHEHEZ EE Smaxr DIZHIRL, Zhz#iz 2551%, [ED
E1E Smax 12, BEDHEIE —Smax Z A& L7-.

B D/ — FEUZ, 208, T — 2 %2 X GEITE 508, I
B2 REIERLA RS, £k, HiEiT—2%2 ) A XbEFDTHEEILY
B35 e, #BEILHND T — 2120 T 5 IEEROE LI035 700,
ZD®, KX DERTIE, dITHRNICHHEBEREZEZ XD D
2w V=¥, BRORP-DDZEHAHL .

Ty MU — 27 OFEE OHIIAMEX [-0.5,0.5] OHEIFTEEIC X DIED /-,
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¥EZE, —a—Irxy o #HET—XOH T DO T —2 5
72D D RED 0.2 IR DB ETITo 7. ¥ 2784 FEEOD AN,
Smazx = 2.0 IZHIR L7z, EERICHW=2ZEEREB L0 ZFohoE s %
5 ITRT. EBTIE, MEOVIHEZZZZ 9l Oy b -7 THEE %
To7z. EBFHERE LTURLTWS DX, 2O CTiHfiH 7 — & i3
L —NIEBRPEDEDP o2y b= WG EDLDTH 5.

3.3 EERERIUER
3.3.1 EXRHEMCEHEMNTOIEMREDEL

EZZHAT, FEBEAINRY 5 LD DIEfER%E K 6(1), (2) IR L.
F, BEH, fMEH T — 22y MizBWT, *v b 7—2DH D BN
— I, ZAPNCEBREERTWETF—RDEEEZRLTWAS. DUT,
A T — &y MTHS 2 —(IERR TG Z1T S .

MR AL » SO 2 T 2 &, HRBLDNRY) Z NV D0 F 0 E
W ERREZRLTWS., —fRIZ=a2a—F 1%y b —27TlE, ZHi
T —ROEMPLVEAE T -2 D0 MEIELL¥E T 520, ZEHRED
v N =7 DIEBRIEIEL RS, £6(1), (2) TiE, HEHT— 20
DE 2 O THBRHENTRY) T NV D BEWIEFRRME SN2 i
TRILETERWVD, ZOMRrS, HEHRMNTHOLNIFEETHSR
Yo ~OLDFDSAIRET H D, TEEEEANAL & LR TIEMRERIIIIK S 7R 5 2
clIhnwzZ e hRI .

% 6(3) 1%, TEBEANRY S RVDITT, F21XHITFHIR KEXD
FHHBEZPROWTHEEEToRGADEMRETH . £6(2) LT 2 L,
—MIERROZIIIE ARV, 1EoT, R2XZHITEHIK - KEXDF
BEE, NV I XA DTIZEMNMZEH TRV E W B,

£ 6(3) DFERDATIE, —MRITTEIR - REZIPNZRY I XD FIH
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8: THIE T HIRG R

K 3: MREMDT— Xty FOWER (WRVIED 7 — X5

MR pix-teach | pix-eval
SKY 97 79
CLOUD 52 93
CONCRETE 116 101
LEAVES 195 251
SOIL 12 37
SHADOW 59 28
MOUNTAIN 102 117
WATER 194 163
D-LEAVES 83 36
ROCK 65 65
Total 975 970




x4 HEHEA DT — &2ty FOWER (NRYED 7 — X8

pUEty/Ed reg-teach | reg-eval
SKY 16 9
CLOUD 10 21
CONCRETE 45 25
LEAVES 116 171
SOIL 9 24
SHADOW 16 9
MOUNTAIN 27 32
WATER 45 43
D-LEAVES 06 13
ROCK 40 35
Total 380 382

£ 5: FRRICHW B

R fi
SLEEHOME oo | 1.0
SEERESHIE sy | 0.001
LEGHOREE g | 0.6

ZEACREARTIAE B | 0.0
LEASRINZ AR Bstep | 0.005
BEASRETHME  Brin | 0.98
R i e 44 11




MTRVWEIIERTERY. L2, NEYMOBRE—ETRNWZ L 2E
ZHUZE, B - REXOREEZRWT S ERNAEDL SRV WS R
WXEZUTHL. Tz, IR - KEZIBHRY Z NADFIE N TRV ER
ETIUR, EBEHEATHEMERPIBELLBRORVWI L BFATES. Do
s, HERTIHELNRVIEIR - REXDREEIINEY 7 Lo
WERTIZRL, o T, HMBRADGRYZ NVOFIIZ YR TH 5
EWZB.

3.3.2 BIRFFHE DM

R2OFHEIZ, B -7 27XF % - UBEZRITLDIT—RITHVWLNT
W3 HDEIERAE. IS DRHENINRY)Z RV OREFRT
H23hX, BIROKE TR AHETH -7, KFHTEX, ZhosoREEDE
xR, —a—I 03y PERHOWTHSYET VEMEL, FHiHT —X
oy MTT 2 —IEMRR (UTEBREMER) 2T 282X DFT
MZzi75. dL, DIAREEZRVTY, ERELTLRVWESIE, 2
DRHEIINEY) Z RNV DFICARETH . —F, WilBPMETT 2556
X, ZORHED, PR dBOonDT — R EWNRY)F NLDTT B IR
WEMENTED, tMOREETIIHS e A TERWFRER > TV
M TES. WEoT, FEEZRVW L ZOFEBRDKTDOEEIZ
DRHEDOENMEZRL TVWD EARES.

PEX, MEOWIEEZEZ T 9oy hU—=2iznfL, AJIDS
HLRODDOREEZFRVT, 20000 MEREICINET 2% T (Xy b7 —
JOHMNEE BETIH T —&2ty FD5 X 21Efr O 5 (/A 0.2 12
RBHET)ITS. BROIFREE L Z OREEZ ROV RE O - B
TRty NI 2REO—IEME [CRLxy b7 =278, IUR
L7ty bV =2 TOWNRETOEERBOFEE 2R 7T ITRT. BHFOD
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£ 6: —2—F 2y MTXEINEYZ D) DIERS
(1) HEzEHAL

—{ii | AN | =42

AT — &+t | 87.6 96.3 98.9

i 7 — &€ v b | 73.9 88.8 96.3
(2) TEIEHA

—iL | AN | =2

AT — &€ > b | 88.1 94.6 98.0

AT — &+ b | 68.5 82.1 92.9
(3) TR

(TEIK - KE X ORBEEEZIRL)

—7 | AN | =2

AT — &€ >» b | 88.1 94.9 99.4

A — &+ v b | 69.0 86.1 96.2




NONE 1%, 2 TORHEZMH > 7258 DME, TXT X727 X F ¥ Dk
HMEE2TERVWGEORRTH 5. it,9ﬂ®z/Fv 2 34T
WL 2TdDIZOWTIE, FEICREEUIR L TOWRWL., FED S
X—RFEXS5ITRLEDDZRAWE, GREL2Ay bV —27Tld, #EfH
T—&ty MIXT 2 —EFRIIIFEALEFRCIZHRSTWVWAS.

@@%@fﬁ,s%%mf%mﬁ WX ZNFEE RS, IORD Z2huZ
PEDLIRWV., VERWTD, BRIz UIEE(b L 2wD, ORIZE
{72%. HZBRS & 7.1 WililB T L, PORBHELI RS, £/, HSV
ZRIRHCERS EFEDPR L < b, @R dRKE< (233 %) KT
3. toT, OB HMBIEINGY I NLDITFTREREEZRLZLTVS
YW B, £, BOREoF T, BHEOREE H2A o SV EADBE
@ TWB. 24U, SKY £ CLOUD @ k512, fatHic & b ikl
NABRYBZ N 2L TW5

(L E DR T, X%%mf%,mﬁ¢@£mbfhﬁm —7, Y%
FR< & 10.5 WililE MK T T 5. 72, XY 2EFICHRVTD, Y DA%
PROZ=5E LIRRIIFRETH S, (o T, X INRYZ 2z
YAYTFE L TOWRY., MR T 2 ESEBEGITHEAED & KE T NI iR
LD THZDT, HEHED EFIEERTRTORIZ, FHIKIEH!
WHIET 2 XRYDPENZ DI L, EAHRITIEE DAEIZE DNRY)
DENZ WS Z kv, 20770, MEORMETIXY OABXRY -
NILDFICEMNTH 5.

TIRAF v DRHEZETHR &, FBiE2 5.3 WK M350, ZHid
B - (EOFHEZ 2 TROWIGEICHANETOEENRV. £/, CRD
ZRUEEEL L 52 W, LEAVES ® ROCK 2 ¥E, 727 XA F ¥ Zifil
RID, BOATHINGEZHINT 2 ZIEAEETHS. EoT, 77 A
F X DREE 5 272 THRMBIEZNEZEE R LARVWEEZ NS,
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% 7 Ko OREIELE R TR L 720 RYE 7L 0 —RIERE

Rz | —AIEMR | IOR 5
R | BRI | 0T | oy MR SRR
NONE || 73.9 | 87.6 9 1596
S || 70.8 | 88.0 8 7283
V| 70.1]883 4 15777
H | 66.8]|87.8 3 14021
HSV || 50.7 | 66.7 0 —
X | 73.6|88.7 9 1463
Y | 63.4]883 2 18049
XY |62.8)87.6 1 13204
TXT | 68.6 | 89.2 8 4874




3.3.3 BEINLURMETILICETSZIER

WRYZ RILOYIEE

—a—Ixy FOHHETIE, 3/ —FOEHER 1.0 DHEE, 5
ZONTERMEZROHEZICIZZFD ) — RIS 3581 5 LA IEfR
THDY, 0.0 DBE, Z5THRVWILEZRLTWVWS., FHEED ./, —FOHA
fEiZ, (0.0,1.0) DHEDEZR & 2729, ZOBBETHRMZ NV EDTET 3
72,

"1 T, WITESBIEM L DRKD /7 — Rt s %5t
RY 7R~V TOLEANBRIEZALNEEZ D OEERIC
FMF 2REZ L35 ..(A)

REDHERZ L BDREDNDHS. (A) DFEZE >BGE, £D X5 LR
DGO, 2y PT—27DOMIEE IEERE ORI OEEZITS.

(A) DFETHEYZ NV ZRE LR OIERRLK 9 THE. Hi)
EPEEM LD/ — FBFE LRV ER, NRY I NVEFHTDH %
U7z, BENCEEZ & D, SRV T OB RHEHEI N7 — X DE|
&% 277 Unknown 12, FHEHIESI N7 — 2 Z2[RE, HEMRIIE
RTHolT—2DEEGE%Z 77 7 Right I, @b Th-o7EeEa%2 777
Wrong 12/~ L 7.

FEZE < & 571, Eﬁi@"‘@i_|§1< MDRIIELS RS, - TC, HEY
HEBETHZ LD, BoNI2NRY I XVDIEMEZHIET 2 Z 28T
5. L2L, Tﬁﬁkﬂﬁé N5 T —ZBOWEMED, [EMRERD LER
DEIZREWD ,p®%f%ﬁ%ﬁ#<mibf%,7«woﬁﬁﬁb
N2T—ZDEHBMAENIIEBRRT LD RVWHERNIELNE. o
T, LIZHiF7 (A) oFER e 256, MrREEREIREKRTHD,
FEEE LT 0.0, 0.99 BELUOZDOHHOED =MEEEZZ RS+
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DTH3. & IZHE 0.0 DEEE, THHEDIRKD  — FIIHIET 5
WRY)Z XV BRHAT 51 E WO HEEICRD, RTOMEZERD T LD F
XN 5. BfE 0.99 DHEE, HEREMELZRINVLDTZITZ 5D, T
CHIEZINE T — 2D RZXLEEMNT 2729, M5 000HIC X D AIAER
TDZNNVDTEATOVED D 5.

MEfEr LTHO=a—FILxy FOHAH

HE{RDOBEZEEN I RY) Z N TlE, SRV NALDTF DD DR A
AR A EA L, RIS RYNICHIST 2HEEBERD L. FD9,
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DXNRYITH 2HERNE L, BROWIEZ DOREYTH ZHERIMEL 2o TV
RN KE SRV, =2—F 3y T, 0.0 1.0 OHIEDOAZY
BXETWE, ZhbDAOMIMETY D X 5 ZIEA?D % 23 HHA
Tz,

X 101&, 2y b=l Er ZORDOIEROEEDBRERL T
W5, BNy b =2 OoHMEO % 0.1 %A D, HEE i e v
N — 2 OHIHED (0,0 +0.1) OFFICH 57 — RN 2 ERDOH|
BroTWa. 2y bY—270OHIEE & HITIEMOEIEHEML TV
52056, xv b= OHNEZFMEE LTRALTEVWZ 2230
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ERADEH

X 4 DEBOZFRITONT, £ 2 OFRHEZHEL, FHED=2—7
Wy b= TiHiiL. =2—F42xy FOHTIEDPS, (A) OHIE
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%73, CONCRETE Z WATER & IXRLDIFLTWBEHTHH 5. BE
0.5 Tl&, ZOELHTDOWRNRY) T VI HAHLHEENTEBD, FXLDUF
ENTHEBTOEMBRIIES Z->TWS., BIME 0.99 TIX, 85 %DIHE
ZDOMNRY) 7 NOUBRHEHEXINTOVS., L L ZOEETHIEMRERIZ

100 % Tlid7 <, LEAVES * ROCK & XL DIF L TWBEDTHH 5.
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DI OB ETH 5 IRE L, BBERNRY T XVDF 2K % HE
DD 5.

H i T, kATHIHIEOBIBMNETH 2 L E LMD, FHEED A
IR T RV DFDORDFIIUATOHDTH S (VR 12 Z2R).

g L bEBFELTTL. i —117H (1 <i < k— 1) ¥ TOFMHE
DHDSE, KOWNEY T RNVLDATTINNVIT%E LEGEDORKEE
SUM__ten, ZRDOXNRY) T N)L% & A, REBRDOMRY)Z LTI~
D% LGEDORKESR SUM_ far, HFROWMRY L&A, K&
HELEFREONEY S XL TITLDTF 2 LEBREOREKAER SUM_ mid
3%, £, H 5 0 i iTHDEZRETDORDIRY F LD KD FHii{E
Z EVL_ten[j][i] £ 3 %. #&Ex, 5, HIZOWTHRADOFHEEZ ZH
ZH EVL_far[j][i], EVL_mid[j][ij, EVL_chilj][i] ¥ ¥ 3. i {THTIZ,
RO XD SUM_ ten, SUM_far, SUM mid ZEH T 3.
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SUM_ten = SUM_ten + EVL_ten[j] [i]
SUM_far max (SUM_ten, SUM_far) + EVL_far[j] [i]
SUM_mid max (SUM_ten, SUM_far, SUM_mid) + EVL_mid[j] [i]

ziuz &y, tfTHIZOWTS, SUM ten, SUM far, SUM mid 2 Z#
Th, RDOA, BREZBARLERDA, TREEARLERETRDH
T 7NV DF LG EOFHIEOM DR KEIZR 5.

E4THTIE, SUM ten, SUM far, SUM mid OHT, mRKDODHD%
SUM_retu &35, ZHZEKD, kTHETOREEREHFRDOAIZL S
Z - OLDFD S BFHIED DR KRD S DBELNS.

i1TH (k <i <n:nZEBRO ENGROERRE) T, ZOHZz=TOH
DXRY) 7 <L DI K DFHIE EVL_ chifj][i] & HFROXNRY 7 LD
KOFHHE EVL__chi[j][i] DK ZWG% SUM__retu IZHIHE L T/7X<.

COESZ—HEERETSILICED, 1 <i<kTlF X, =R, *
BOWMRY TN B TNV, k<i<n T i, FRONRY
TR LD TRV DTET 272 DDRNT, FHMIHEOFH DBHRKRD B
DHBFHNS.

D EDWEZEF] j(1 < j < m:mZEBROELAFFAOHEZEE) 12
WTATS., 703V XLMT E 2HEHOMBMNEEREL, THLEFhD
RN LTS 2 K51 Led, EEDOSe /7 4TlE, SUM._ ten,
SUM _far, SUM_ mid & k — 1 {TH2HEI OV E & RE L TEtEL
TEEFHLTWNS. T2, RE L - HHE O BHAAN E DU T FHifE o fl %
Kb BHE7 B LT E 3720, FIERITEBEAET nm BIREEOINEIZ
5. EoT, MEEIZZNIZEZ RV,

HBRREOER L LT, FIOFHMEEDRD, KHITnfE, BT
nxmFEons.

HBREE, ETRAMmOREEmZL, o, EAAMOMEEHT S
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for(j=1; j<=m; j++){
/* B jIZDOWVWT */
for(k=1; k<=n; k++){
/* kK (TEDHEORRMUB L HE */
SUM_ten, SUM_far, SUM_mid = 0 |C#JHA{t;
/* xTTH&LD ETIF, X, BR, PRETINILDIT */
for(i=1; i<k; i++){
EVL_ten[jl[i], EVL_far[j]1[i], EVL_mid[j]l[i] ZK&®3;
SUM_ten=SUM_ten+EVL_ten[j] [i];
SUM_far=max (SUM_ten,SUM_far)+EVL_far[j] [i];
SUM_mid=max (SUM_ten,SUM_far,SUM_mid)+EVL_mid[j] [i];
}
/* x {TETIE, FHEEDPRADSINILDITZZER */
EVL_mid[j][k], EVL_chi[j]l[k] ZXK&3;
SUM_retu=max (SUM_ten,SUM_far,SUM_mid)
+max (EVL_chi[j] [i],EVL_mid [j1[i]);
/* kK {ITEE DT TIE, #, FETIRILDIT */
for(i=k+1; i<=n; i++){
EVL_chi[j][i], EVL_mid[j][i] &3R&®3;
SUM_retu=SUM_retu+max (EVL_chi[j] [i] ,EVL_mid[j] [i]);
}
/* HERERE +/
SUM_retu 2% j THEDRMIBAED k 17H CIRE L KD
FHEEDFDRAEE L TREFET B;
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for(i=1; i<=n; i++){
SUM_all[i]=0 IC#IHAML;
for(j=1; j<=m; j++){
SUM_all[i] += SUM_retuljl[il;

}

}

SUM_all[i] DRKXfEZ 5 X 3tED
FREZH LD B;
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