From Image to Sketch

With the emphasis of visual targets
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From imageto sketch :

With the emphasis of visual targets

Student : Ma-Chi Che Advisor : Prof. Cheng-Chung Lin

Institute of Computer Science and Information Engineering
National Chiao-Tung University

We present an approach that could-autematic generate a pen-and-ink
illustration from a photograph and with the emphasis of the visual target in the image.
This approach includes three steps. First, find the block of the visual target in the
image. Second, group the grayscaleimage. Third, map the strokes to the grouped
image. According to the three steps, we could generate the pen-and-ink illustration
from an image with the visual target emphasis. The advantages of our approach are
automatic generating multi-direction strokes, fast processing time, and visual target
emphasis. We implement the framework with the C code and demonstrate with many

kinds of pictures.
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H RS CVRUR > AT TR 2 RO PR E - = Y e R - TR e
Fix FLYEET M » ?ﬁﬁ S Y ?E'f[ﬂ[frpﬁﬂii J5 % E"l’qu%ﬁ'HlElfJ RGB 1%} 24
[ ET HSV €17 2k ] » 27 P S HSVE ) 2 T &1 350 1) ik o5 il
Bhdsh o 5K RGB 132 T, YIQ €182 il » RV A e ol s
BV Pl [RUEE > F | pP= e R o) = R o7 B o0 el o 08 o0 R
AL ) A STRRR ) H SVl 1 OS5 5 RO S S T - B
VP22 0 1 STREEL P S S gzgl S YR [ [ 53 7 Y S
PP RN YR« ek e i PRIy e 2 IROPEB DR Y- R
SIPEES M = IR SR 2 PR S RS TR < A Bkl
R A
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% E"’I’EL@'
(RGB image)

A 4

AR Al
(RGB-YIQ transform)

\ 4

\ 4

s 53 B
(grouping by gray-level
quanti zation)

AR = )
34

\ 4

=g ﬁ 5y
(oriented stroke
mapping)

VR
(RGB-HSV transform)

A 4

= IS A
(Visual target selection
by Hue analysis)

TR

|

= PRI g

\ 4

)

i

p
gl

A 4

A

CEEREA T NER T P

3.1= RBhEEN

(boundary extraction)

FEl 31 PSR 2 )T (Visual target selection by Hue

analysis) HIT- TR+ I SR IRV B 0 R
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3.1.1 %< 1BHA, Fﬁ'EﬁﬁiﬁY V&

Y BRI FF ] HSV o5 2 i a4 = ?g@,g,igj; ) E‘;IFSIJ/ > I
B I B sk HSV € 2 R 55 wqﬂj[ﬂ IV P - LR A
HSV &7 3L 1T HSV 0%/ HIRLT €158 (Hue) » A1 (Saturation) -

Je (Value) = SRSt Ay > pl- %‘E‘}%#—' S SRS PR ¢ R 2

] > = Tﬁiﬁ F BRI M O B RO L T PR R A
SR 07T HSV ERS A THIRL N % (R o [ 3-2 81 HSV €1y ol e

B> Z5 IR T E A W EE R o (BT J“Eﬁ*% UL S O IR (T V
=0) > MERLIL S R | 0By R AL B - Ty T pORISER R A
FLE il B 1 VBRI T SRR U B 1pﬁﬁnﬁrﬂ1 I ?U Fe o |§ﬁ§§é’r¥pﬂﬁ
1R o SIRJEAFIR PR Pfif%mt'rw% Jiﬁ@ ’ rft[é*‘fﬂeflluiw* FRS B ()
B0 e TR OF”EHJ‘[{“J ke Ej I?%‘F'LJWQ* : ;u.'*l%ftﬁ“g AKIES!
FvghIEs o ek 9t et fEIl l*%wroiﬁ% 369@&!%*& [FIELA gt -

! 3-2: HSV &1 # [EjpuistE]

IR ] HSV &%) 4 [ ;r:sr;ﬁg?ﬂ VF iR (RGBimage) |11 RGB
RS T HSV €] > I 3-1 1€ 3 4 AT (RGB-HSV

transform) « F1L3V R~ G~ Bl fifi i HL g i (Value) » HEIVR G BfiY
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AEE I I L ol 2B A0S (Saturation) » JREFTTR ~ G~ Bl fif @ﬁlﬂﬁ'lﬁﬁ
(Hue) 71 3-2 PHSERIAOEIE Y  » FEETRR 4, R LR > FISTRREo e 2
TsA7 _Fﬁf[ “1 (Yellow, RZ* GjpLen) E‘?Fﬁ#,,ﬁ I (Magenta, R=" B fiuiple’) puaafa!ls
fii] - V‘ﬁ " GYEA B pfj?}'?ﬁﬁ’%[ILFEE‘-'[F%["FTJ[F[J:FE[[ E"’lﬁ?lﬁﬁﬁi <7 pHfE R B ]
cﬁ'[?’ﬁl’ﬁﬁfﬁﬁ“gﬂ@% , jr A ,[ B Fy G £ ﬁ&@ﬁu %j[}djﬁ I#[F%F[#b FJI R-G-B @%:J
FISTT > 81 PRI TRl U o RS AL TR 0

359 "% V[l - = i HII[es 360 R E FE LT ARy - 1) B HSV Hk R

"l
fi -

R, G, B valuesarein therange [0, 1]
Hue values in degrees and in the range [0, 359]

Saturation and Vaue arein the range [0, 1]

Value = Max (R, G, B)

Saturation = (Max (R, G, B) - Min(R; G, B))./ Max (R, G, B)

If (R==G==B) Hue is undefined

If (R == Max (R, G, B)) Hue=60* (G—B)/ (Max (R, G, B) - Min(R, G, B))

If (G==Max (R, G, B)) Hue =120 + 60 * (B - R) / (Max (R, G, B) - Min(R, G, B))
If (B == Max (R, G, B)) Hue =240+ 60 * (R- G)/ (Max (R, G, B) - Min(R, G, B))
If (Hue > 359) Hue = Hue - 360

If (Hue < 0) Hue = Hue + 360

i HSV R R o S OISR R e )
RORTELE R PRI o A LTSI 05 ) 330 4 1) T
R B0 M YT PP B SISHE T W J 337 < SRy i
T T M+ 1 R R
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=
&
=

359

=

33t~ ARy c‘-‘rﬁf;‘ﬂj:’? i

5 = PO SRt (Hue) 3 i i ST e -y
R0 PRV o AT ISR 31 DU s s e e
fpes JRPIt g TR (Ot S R 330 R M IR 30 I )
sk (pixel) FFEVITE 1692 JRBSSEEY i (mask)« 71 ¢ TR P
IR S A BT AL AR P R o | S
BEE R B 70 AT R R I o P ol
T - Y- 75 o AR U 33 ¢
AT WP e = R i 5 iyl - [l 3-4 KLI) 2y T
[l G = BRPRFORER - 1o P IERLEEVET o o= 0 -

I
R

34 1 = ED R REEIEORS R TIRERRE HSV = PR SRRV FO3E
EHRYIq > iR TR B AR PR I
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HSV = il deima Rl TV 57 ?‘E“iﬂ;ﬁﬁ“ﬁﬁﬁhﬂjza{‘ IR | ek
AT G - CEREEERB B K kA (Hue) T

?}Ig@:kjs ¥ e e [aﬁﬂ S IR 35

x 10° skin hue distnbution

il 3-5 7)) %ET\,U‘I’*%H%&‘V Efﬁ‘l@mf TR 0 RLE YR N L
F[ Uk I o peEE H[ ?F[ GBS ',p Hﬂﬁj ) L%\r@(]:&m@ﬁgﬁl %4 I/A“FAJ.,#\L—.[ n it ’ﬁ
o3 B NIRRT R RS EEE

N[i] = [ H[c‘f[?ﬁ]’@(Hue)m i fo ik (WG
He : 9y~ gy g

foreach 0<i <360 and Vi e Integer

um(i] = Z”e'g“b”““" (N[((i - j) + 360)%360] + N[(i + })%360] ) + N[i]

/H)\I&j\_ “Hc [;E_FI

foreach 0<i <360 and Vi € Integer

Sum[Hc] = max(Sum[i])
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P2 R SRR IR (Hue) [0 i) o (4
i-Neighborhood =' |- #* i+Neighborhood [l Iak) Fgly Rl opmad <
(NeighborhoodﬂF'JU&*E?“HI%%F‘Ué@@ TR RO E] 359 - TS E]
Ff_ﬁf,[ 9 SUM] » S i | *tﬁiﬂiguc‘q%}@ (chosen hue : Hc) - IF=
LI (Ho) FORfTBRLAG R 1= AP0 €S 000 6%
S LM - £ [l Neighborhood S Gipfio | @R[ o &1 o
- st gl - iy ok (modulus) FSGTRL S €151 O 1% %] 360
[ BFELT ) > @3 360 7% 911 361 "% W1 ST 1% 1] 361 modulus 360 = 1 -1
P 359 % o (IFREHE o [l 3-6 1T e VR

m :|:|' mkin hus it nhidses
2
1R
1 B
1.4 <+—>
he 1 ghbharhood
E 1.2
= 3
el -
0.E F!"
adl L |
fy
oz I'. 1 | /]
) j fFh .h"r.
(| N S S e M " WS PR e il
[ =& TENN 150 = n 2503 = =

[pi 3-6 ¢ FIERSE= fRfF i) ERRE

Hi He it » [~ DIFF S SR R s g e

3-57%) HESIATEEE LG (He) AF ] 4 DIFF[ufgsk (pixels)> 1

- [REBERY G (M) > HEETRY I R B 1 = PG sk © DIFF “UhLEY
IV PO DRI R - o 1T RLEESY o ik

0cy) © [P IR A28 x, 28D y o sk csi
M={(x,y) | |i(xy)-Hc|<DIFF} for each i(x,y) € Image
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i HSV SRR B2 e (Hue) e fpfk et -
B BEATE (Saturation) g (Value) fIUHEI - [ EIAIG AR 1 £
=PI R (5 15 2 B SR T RS PIAR IV S  ROR
"G (IR 3R AR - R e T s

3.1.2 9I5BT I P i

HML
N

HiFy ~ TR e 12 BT DI PERRT e  EABR » 5T
ARSI Ey > 1) SRR OREY 5 (W 34 1)) BT SHPIET EE
LTS % RS SRS 2 B R T 0 B b S S
ELVE (FT RO WRRE o A T S (TR - R el
0 517~ 7 VRl % [ BB iR R
bR Fﬁt‘?%ﬁlfﬁ“waﬁ’wqa' 3oy H ] R O

f 0o fflVﬁiFU T BRI 1 F”Eiﬁléa I R ERE Y [ BT
R F'[ SR A B R ,[i [P EETIEE (mask expanding) Y

ﬁ‘ﬂ?*"{'%w?f’ﬂﬂ Yl o PEVE B PSREE [ 5E | PR S Sl R ETE R

B 3-7 : EEH (mask expanding) HEEEFHE
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SRRTIIGEAR IV R RL IR R R 2 e =k P A8 g T
PRI Tk KR o IRV Xl ek ) = I 3-7 £551 - 1 X e

£ 49 (Al 7XT VIR AR - |k e uwﬂ (grid) 11— RS 1

T BB sk o 0 l'*”ﬁﬂff‘i' EIJ 1 X (49) flelfiRsk o BT TR 49 (S
ol f@iFWFIfJQ?EFF—%'%E@é@?SUM DR 37 FI R AR ok T 3L
i > el SUM Gnbdly 31 e 4 g (R PR o3 IR e b R (upper

bound) == [sfii /K (Iower bound) i =B SUM A lyligs i LR B BIBTEEY
[aﬁiﬁlt’?“/ﬁ T PR B I T S 2 R }H? f—eﬂi—?ﬂﬁ I

1] i 2 He SUM 147 (SR Y R RIDKT F s o ek & Bt e - TR

SRR IVENZE fE S VA R R 9 D IJJFEBf PR PR

FHZE -

For each pixel in the mask image dof
SUM = the number of white pixelsinthe grid

if(SUM > upper_bound) mask[i][j]=255;
if(SUM < lower_bound) mask][i][j] = 0;
}
EET J[@F; Ugﬁ[‘ﬁ"‘ Eﬂ%: lf:[f@#(—]/F S E R ,g. k;{zjfﬂ Eﬁﬁgpqltfy

M E(upper bound)(lower bound) = repeat times > qigﬁ' 3-8 KT JpélF;;/ F Y] o

[]%1' 3-8 : ¥ETI[F; (mask expanding) B RlEafy] o flis j:* 57 {15 ME1813 =0,
ME1813 =2, ME1813 = 100.
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3.2 ljr%‘[[ ["%37}

[j i3 (grouping) kL % SR ERIAV AT W — (W)Y iR 7
[ S [k (pixel) 19 RGB ¥YFAATl = » SR ISR € b
L Fy S PUTEVERIRO o PR S APRE E  FC BE A
[OPAREAEE > P ERSRAFRLI P ISAET RS > i e By e i UL 2 6
19 0 SAPRL 4 e S IR BT > 2 1 P P S HOEZS 1P
T AOETERRE © T IR A YR AR R RGB
R RIS YIQ VT IV o PRI 3-1 ¢ e

B i3 #EE! (grouping by gray level quantization)  Y1Q ) = ZEUY «

T YIQ S5l oY Fe . (luminance) - [ 1 (Inphase) ~ Q
(Quedrature) - [y fla 1773 ki e NP, DEET P (58K (Y) F1€1%)50 BHRsE
(I~ Q) RLAFZ B iy 7~ USSP AR A 5 P ] e cap e b 55 )
EUJ% PFER ) S SIS A ST WA S E TR (SR [ R R

o FHHP A s R~ G~ B [AEFEE IR Y [ o P SRS s
U R~ G~ B Sk IR o [0) ~ R G AR s G T Bl

i

|

PO (Y) FLERIde ) o | RE RYEB I G Q IFE R I BIH G »
[ B~ LAY G A B LB |~ Q AT EIE b - YIQ 182 T
NTSC i s » 21 LVEY [ S F g 7 (R ViR gy

SR YRS > T FIEL RGB EE YIQ Vst -

Y 030 059 011 |R
| |=|{0.60 -028 -032|G
Q 021 -052 031 |B
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PV SO ey e - R RS 05 ! (grouping) - TS
7o INBER Y PR TR 5T S Rk (pixel) {07 TRIRE
HAIRVESE  BEE BT TIPSR LD STERRE 2R L o BRFTRED FRLE
N FESTIRIRE o [ oV B0 TR NIRRT i 3-9 £ Bt eV <
[ 73 R ] -

1

- fif
240
224
192
160
128

96

64

32

0 1

B39 : 7l e

i

N Jw [ JOo1 [O [N [0 |©

A7 LSS T A (S T Sl P [ G R > + R
R BEEP R PO AR TR (Weber'sLaw[12]) - i bt
k2R S ST B < IR Pk 53 - B 71<p J—::%g
SYRET RS A SR e R 9RIE SRR (R ARSI o T AL
=5 R I 3-9 STHI 3 B E A skl (B 3-10) -
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A 3-10 : [ S R RIS - D 2 IR ) R B O

3.3 %’TE%JFL‘,E‘/

}[—Jﬁ‘éﬂ' %&EJ*}‘FEBIEIJJ el = [JIFF i[fIF;’I IEI?A%TE’%}F PSR o —-Iﬁ-'iﬁﬁ"'&?[: G|
i) > AR STEA AR 1

331 E[!ﬂ?ﬁr:ﬁ'r B

2 % e e 2 Ev%%’$ﬁﬁﬁﬁéﬁﬁw&ﬁ
i $%WV%W%$ P B RS 1035 7 - BB
1S B RS SP S ERIOE 0 S RRIR
311 BV TR BE TR EI L T R £ 256 - FIIR IS S i U
P10 R 2+ #5115 sk R 11 3K ST 1Y B 5 5
P+ PRI 5 %)% B R AL R -

VSRR SFIR A G (Halftone) $ ST £ o of €hg - 15

Robert Ulinchney %+ “Digital halftoning”[13] — ;HIE I == I/)'ﬂ\F|°r :J[JUIEIHIF,
PRI AR B R
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EFEmEr—"

1L o R 7 ROPH R  RES  F

3.32 RsmLsriE)

FIFSATIRY Y A RIS - ik 53 B (grouping)
LR PR EETR A BS e  VE REE EET  S ALY
i YT RLATRRI ) - IR 32 ATTHRENY o KPR R RLIE
F%FWF'EJEW@ PHCETRIOEYE » T R ORLAE- 3.2 BT B URERN
o fﬁfifﬁfﬂ TR P R IR DR [T ST T | S S AR
T A R B A RS PO A 1 E P T
Hlpl e ST iR o i SR R Ty ) o SR [ Y [
P (= [ jf L S 3.3.3 AT AR

qgﬁl 3-12 plLEPE S 28 5"‘ U%EIT [ﬂ VLT 195 B U T 2 0 | A AT
o S T ARRCE R LY 1 o S SRR SR ST S A
1.2 Ayl AP T g@ﬁ%ﬁ@mﬁﬁiﬁ RRE [“’ﬂ%gﬁ@ng gﬁﬁjﬁﬁ&g’g’%f% s, ﬁ{%lﬂkﬁ
FIE S 12 O

Al 3-12 1 = o AT
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3.3.3 T [

{1332 A} 1 [ B S IR AT SR T
[T 7 FE > e P T4 TS Y ) -

4 LR [ SRL R L R (R e o
R % 1053 08 LSO ) - 343 SSE » 71 - PR
IWE%WW%@WE%“H®W%ﬁm¢$?WW%ﬁ%@WaQ@ﬁwhw}%
TIPSR RS o B S BRI S D IR i
IVl I P RSEE (f  SREH f3 REp
B LI [ > 0 T BRI A > S e
P H et 53 FEp =g [f]J °

Al 3-13 : STATRLR AR L LA
PPN THDA 053 DL 2R DRE L SR 4 [ TR B (100l 3-14)

A, B, C, D [[53 L1 D8 oA [~y iy AT, BY, C, DAL 15347 A, B, C, D
PURIFE 73 (A [ TS B £ 1 [ S il [y -
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[ 3-14 + PUI TR SRAFOSK YR [ H PO ETa Y

’ qg-ﬂl 3-15 Elﬂtr’};}{éj?l %EHE;F:[@%‘III@ (ﬁgﬂl 347%) I [f' L el
IR EE i i i A

[ 3-15 * T ATHEEEE £} 7 FORE B T

334= %‘%ﬁ@‘?ﬁ?v

7 1.2 AN THRELE R e g%w%ﬁ%z%@fﬁ
’f”’l‘f‘ YR FIJi%j“*ﬂf{tbg{gﬁﬂpjﬁﬂﬁ}pﬁ:" SRS T gﬂgﬁ#f s
FHT IR 7B e s e 2 S P B o 2 i 53 Festn 3. 03 [ IVIRE [?JFEI
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pjg_‘r/‘r‘ D[lﬁgﬂ 1-2 - (1% ﬂ#ﬁﬂjliﬂlﬁﬂﬁg ﬁﬁ[%:{_” /\,4 gk & bl 7E% THIELJ@‘% ’
P 1-1 -

TR Y SRS SR W - (5 PR 2
ST RIS A = R ﬁ’fixﬂlﬁ@[ﬁl“ [l FEE S it (o = PRy
BREVHE S R B e PR LI P TV (Boundary Extraction) - EURCELRL
SR RUR s B el [y B9 [k > F PR PBIRE YRR XOR > 1 5]
A O % 316 1 < [ 317 7 S 3-8 Rl (3
ErEG T AN

L1[e]

il 3-16 © 38 BV LI

q%ﬁl 3-17 : B FIRE VISR qu—a
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3.4 EZ‘PE%%‘

ﬁ%ﬁﬁqﬁ'lﬁﬁf AHER > (Visual target selection ~ Grouping ~ Stroke
mapping) » [ '] B Y S JErF A E’ﬁ%—i?@ﬂﬁfi} PRI e B
Rl L= SR LS E R S o5, P?;Elfiﬁﬂ PISETIp= M T2 i A 57 T 1
R A ?Efﬁﬂ i EP I Ve (U 3-18) -

o

7

X

Graylevel of selected pixel += OFFSET
if (Graylevel _of selected pixel > 255) then
Graylevel of selected pixel =255

]

1
| i
1 Lo
E 4

& i
o

© =Tl

B 318 (A) FUFSKEER, (B) 2 MEEFRRIH, (C) 12 s k!
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3 u
ML
R
PITN A T R bﬁlfﬁﬁljﬁqﬁé[bxgﬁ ESRSF e o

4.1 B

UFET= I ey S R WERR) A R £ AR
AR ‘ﬁFI/Jit*E—FJ“f’mi{L = E'F‘}” = TR T R B IR, PR A
il 50 A BT > 5]~ S SRR AN

71 FEReEl (GL)

7 3.2°% 33 i3 1 (grouping) AT {415 (stroke mapping) [ ot £
B (AT 1) AP ST S O T IS BT | i

wwwﬁﬁﬁﬁﬁwiﬁﬁﬁﬁﬂ@*w%%’WGL%*Pﬁ%ﬁ“

cﬁ'l:ﬂ%‘]’@ﬂp?@ﬁ[ﬁﬂ (Neighborhood)

fol 2 VRY il = FE‘FIUE"I?%I';EI fel 73 17 7iPﬂﬁf[E'5'l§nﬁ‘FlfJf§f\Jf§EE?t] ’ iﬁﬁ%’{%'g'J =i
By e 2N ] PW"’L'?\‘F&"L"@%‘@ 53 > T [fil~ Neighborhood "AﬂﬂL
PRI R o R S S RORE R R TR
Ci-EAEL VT

-



JHEHEELETY (DIFF)

7 311 AfYIEEE FETR EE  FR O (HO) o F I 1

PR [k 2 03 e JGRIRT > FORLE) S R (W DIFF 250 Tl
U e 2t = BP0kl DUV D Bk <RI /4 He it

DIFF dful. 1 ] » #1201 -

3%%%%@1@@
B DIFF [ IED P FOR 2 file i

HEHE (ME)

& 312 Bl RE R - ISR 9y SR g
(P 2 i o ) TR ko W2 2 Gk Ik o T O I
AT = ek T (0 (SR D > i o oyl o (S Y S SR
B ME [ o BT MEL813%:5 AlLRLalihin b i+ 18 » (g i i +3 15 [ i
5 PR E TR -

JF: R ([P (OFFSET)

o 3.4 ATRIFT IR REERY AP 5~ T2 iR = PR ot -
[ 2B I (A,
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4.2 S RS R R

I Sk A 1 "FILQ%\' photoshop —i}‘ﬁiﬁﬂ %5@%‘# ?ﬂﬁaiﬁ&n\ﬁ\‘ = E
FE‘E&H@E[&#@ [ EE. FE‘Eaiﬁaaﬁ%J, e E?‘FH%TJW’ halftone & ZEI5H 4,

halftone = #E[1de, = HRERY, = FOREE P95

e
GL=9

Hc< 30

Hc > 330
ME1815=5
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PPN (-0 RLUR, photoshop S JEsiN, - FIEATS 2 = fiilen I i, halftone &
PN, halftone = i Upd, = fEERY, ¢ |%@N o

o
Ml:;jf;‘-..
10
3' L,
E i
. S
[FE=3 |
| |
r
U] ! |- A l"u
L ] 50 1000 150 A0 50 300 a50
hume

ESHE N
GL=9

Hc=35
Neighborhood = 15
DIFF =30
ME1813=0
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R A L Ennqsﬁﬂ photoshop k35, [ 1ES 2 = LBk IsR )9, halftone
Bl halftoneﬂ,z'«B 2 RS, R @gﬁw ugﬁ@anﬁ

e ¢

A 1o whin hiba distrilsutiam

LB |

1.4}

E 1.2

18 faf

S pEf

nuﬁ

ESUE IR o
GL=9

Hc=3
Neighborhood = 15
DIFF =30
ME1813 =20
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PPN (-0 RLUR, photoshop S JEsiN, - FIEATS 2 = fiilen I i, halftone &
R, halftone = JPE‘ @F{, EE‘ YR, 2 ,\_Lgr“{lgg{-ﬁ':%\' g IE&J‘IEIJJ ) q?:ﬁ

ans aumbe

- . !

ESUER A e
GL=9

Hc =36
Neighborhood = 10
DIFF =30
ME1813 =20
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I PR D, photoshop Sk, IS i, halftone
I, halftone = Jﬁ%}"lpgﬁi

o

TE EI*JE"S'%:— PRl Is 13, halftone g

-
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PP AN (AR R L[f;‘ﬂ‘ photoshop iﬁ‘ﬁﬁi i3 ‘ﬁﬂ 1153, halftone B EIH N

g =
iy P'

¥ rﬁ#ﬁ}’ﬁ,z B/ 4557 191, halftone
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91

J
.
A FFIJ
PR 7 AR SRRV PR R R

AUk S H TR S R 21 ¢ 2 IR IRERY (visual target selection) - 27
= R i) B (rouping) « BV KR e A5 (stroke mapping) - I
_J'j:E_H'[i‘[‘FU}LJ}{ﬁJ/ [/_Efll ]ﬁ:L[[ <y Tn}L_I_J (ETHIEIJ‘?:‘F/‘F%—I—H If‘]jﬁ:’«?ﬂ[_‘—ﬁ ’ p%ﬁlj[ﬁl III [
?HT%E\JH%% (G T =t 3 ﬁﬂ;ﬁ%ﬁﬂ[}}ﬂféq'rﬂ\l]fasm;;pu ’;{%’JE\T’/U??%/[R :

1@ ST AT R

7t 7 3.3 affite g ¢ o5 R N RO SRR R - ST SRS
b o I mﬁﬁuwﬁﬂé‘w A fedod 1SRRI | L 5
FPRLF I i g -

2 PR
T ST OB BB SR IO BRI [ D IR
[0 FEH RS PR SV 00 [ R IR

[N
?’I o

3K EFIgh”
RO IR 2 I (R SR [ A
ISR SRR = FIE (™ R kLl Ry SRV b -
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A T PR A S DR TR 2 2 R R R
R Rupy a7 W R [ P TR e I e L 9T AR e
PR B AR ~ 10 A5 H 1 ST g T i SIS PR RS R -
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