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ABSTRACT

Title of Thesis: Color Combination Design on the Image Evaluation of Taste
and Olfaction

Name of Student : Yu-Chun Hsu Advisor : Hung-Cheng Tsai

To the people from the ancient, foodstuff is all-important. Food is a
necessary part in our daily life that has a close relationship between taste and
smell in the sense system and the color of food is the main reason of
affecting human taste. The study aims at treating imagery perception of taste
and smell in color and carrying quantitative statistics out through fuzzy
number, fuzzy total utility valve and fuzzy utility similarity to build a mode
of taste and smell in color, and furthermore it proceeds with experiments of
imagery evaluation of taste and smell by unknown color of single color,
double color, and three colors. Additionally, applying the imagery database
of taste and smell in known color to predict the lexical imagery degree of
taste and smell in unknown color and compare the former with the

experiment result. The results of the study are as follows:

1. The subjects mostly associate the taste of food with food’s colors for

lexical imagery perception of taste and smell.

2. The subjects’ lexical imagery degree of taste and smell in single

color or double colors is identical.

3. If the subjects see multiple colors in the meanwhile, the perceptual

degree of color in taste and smell will reduce.

Keywords : Taste, Olfaction, Color, Color Combination
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1 0 0 0 55 51 153 0 109 153 0 0 163 204 153 0
2 0 0 51 56 51 153 51 110 153 0 51 164 204 153 51
3 0 0 102 57 51 153 102 111 153 0 102 165 204 153 102
4 0 0 153 58 51 153 153 112 153 0 153 166 204 153 153
5 0 0 204 59 51 153 204 113 153 0 204 167 204 153 204
6 0 0 255 60 51 153 255 114 153 0 255 168 204 153 255
7 0 81 0 61 51 204 0 115 153 51 0 169 204 204 0
8 0 51 51 62 51 204 51 116 153 51 51 170 204 204 51
9 0 51 102 63 51 204 102 117 153 51 102 171 204 204 102
10 0 51 153 64 51 204 153 118 153 51 153 172 204 204 153
1 0 51 204 65 51 204 204 119 153 51 204 173 204 204 204
12 0 51 255 66 51 204 255 120 153 51 255 174 204 204 255
13 0 102 0 67 51 255 0 121 153 102 0 175 204 255 0
14 0 102 51 68 51 255 51 122 158 102 51 176 204 255 51
15 0 102 102 69 51 255 102 123 153 102 102 177 204 255 102
16 0 102 153 70 51 255 153 124 153 102 153 178 204 255 153
17 0 102 204 71 51 255 204 125 153 102 204 179 204 255 204
18 0 102 255 72 51 255 255 126 153 102 255 180 204 255 255
19 0 153 0 73 102 0 0 127 153 153 0 181 255 0 0
20 0 153 51 74 102 0 51 128 153 153 51 182 255 0 51
21 0 153 102 75 102 0 102 129 153 153 102 183 255 0 102
22 0 153 153 76 102 0 153 130 153 153 153 184 255 0 153
23 0 153 204 77 102 0 204 131 153 153 204 185 255 0 204
24 0 153 255 78 102 0 255 132 153 153 255 186 255 0 255
25 0 204 0 79 102 51 0 133 153 204 0 187 255 51 0
26 0 204 51 80 102 51 51 134 153 204 51 188 255 51 51
27 0 204 102 81 102 51 102 135 153 204 102 189 255 51 102
28 0 204 153 82 102 51 153 136 153 204 153 190 255 51 153
29 0 204 204 83 102 51 204 137 153 204 204 191 255 51 204
30 0 204 255 84 102 51 255 138 153 204 255 192 255 51 255
31 0 255 0 8 102 102 0 139 153 255 0 193 255 102 0
32 0 255 51 86 102 102 51 140 153 255 51 194 255 102 51
33 0 255 102 87 102 102 102 141 153 255 102 195 255 102 102
34 0 255 153 88 102 102 153 142 153 255 153 196 255 102 153
35 0 255 204 89 102 102 204 143 153 255 204 197 255 102 204
36 0 255 255 90 102 102 255 144 1583 255 255 198 255 102 255
37 51 0 0 91 102 153 0 145 204 0 0 199 255 153 0
38 51 0 51 92 102 153 51 146 204 0 51 200 255 153 51
39 51 0 102 93 102 153 102 147 204 0 102 201 255 153 102
40 51 0 153 94 102 153 153 148 204 0 153 202 255 153 153
41 51 0 204 95 102 153 204 149 204 0 204 203 255 153 204
42 51 0 255 96 102 153 255 150 204 0 255 204 255 153 255
43 51 51 0 97 102 204 0 151 204 51 0 205 255 204 0
44 51 51 51 98 102 204 51 152 204 51 51 206 255 204 51
45 51 51 102 99 102 204 102 153 204 51 102 207 255 204 102
46 51 51 153 100 102 204 153 154 204 51 153 208 255 204 153
47 51 51 204 101 102 204 204 155 204 51 204 209 255 204 204
48 51 51 255 102 102 204 255 156 204 51 255 210 255 204 255
49 51 102 0 103 102 255 0 157 204 102 0 211 255 255 0
50 51 102 51 104 102 255 51 158 204 102 51 212 255 255 51
51 51 102 102 105 102 255 102 159 204 102 102 213 255 255 102
52 51 102 153 106 102 255 153 160 204 102 153 214 255 255 153
53 51 102 204 107 102 255 204 161 204 102 204 215 255 255 204
54 51 102 255 108 102 255 255 162 204 102 255 216 255 255 255
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s 2 i 2LH L
P L 20 S
LV; = [IVtin ] 216x5x53
oM "g ZER
JRANTRY R ¢ X
B - g +  1216x5x53

He j=1,2,..216 j=1,2,...5 k=1,2,..., 53

(224 ?t’#f'”& 2 |
EX R 2|
PR SO Y- L
LV, = [IVOin ] 216x5x53 e
LI S EY
IR B ORI & SN Py

29 i=1,2,..216 j=1,2,..,5 k=1,2,..,53

HAZ L, B LV 2R ARRER > EY S (3L) e (32) £ 1

RO EK
[(0,0,1) (0,0,1) .. (0,1,3)]

[0,01) (0,01) .. 3,57)]
[(0,0,1) (0,0,1) .. (0,0,1) |
©0,01) (0,0,1) .. (9,10,10)

LV, =[Ivt

ijK ] 216x5x53 e
0,1,3) (7,9,10) .. (0,0,1)
(0,0,1) (57,9 .. (357)

216x5x53
29 j=1,2,..,216 j=1,2,....5 k=1,2,...,53
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[(0,0,1) (9,10,10) .. (0,0,1) |

[001) (001 .. (001 ]
(001 (001) .. (001)]
LVO = [IVOIjK ] 216x5x53 = (0’0’1) (5’7’9) - (0’0’1)
(357) (001) .. (0.0,1)

(57,9 (001) .. (00.1) bysrs.es

29 i=12,..216 j=1,2,...,5 k=12,...,53

HPZ T 53 il 2 vk s R LA F 25 (33)
(34) 3+ h il T ok 3= & LV: GR SR~ ) 2 T35
A Vo GRS R ekt ) -
WV =[Vt ],e0s

(0.28,0.60,1.81) (0.53,0.94,2.17 ... (1.98,2.72,3.96)
0.85,1.80,3.37) (0.20,0.72,2.09) .. (2.72,4.20,5.87)

(2.51,3.66,5.11) (2.68,4.17,5.91) ... (1.06,1.87,3.36)

216x5

#v j=1,2..216 j=1,2,....5

WO :[Ivoij]216><5><53
(0.34,0.79,2.11) (4.66,5.87,6.87) ... (0.06,0.17,1.26)
 |(041,1.202.70) (2.87,4.46,6.15) ... (0.20,0.59,1.87)

(3.57,5.09,6.60) (0.36,0.89,2.23) ... (4.15,5.57,6.94)

216x5

e i=1,2,..,216, j=1,2,...,5,
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1ok d 5B 4l 1%

AEG RHRER S = BING> wH I 4 (S1~S50)~ B I A2
(D1~D25)fr= ¢ & $5(T1~T25) » & HE P b 5 - FFEF B T4 * 2 RGB

¢ R0k o i H ¢ > > 3 RGB ¢ 4% 4 8@ [0,255])2 FFAEHE B~ 50 B
543’Qﬁ%1WHEMEV%Gi&iwb—~:);a%a%@,zﬁ

RIS 10x20CM > & & = @70 s fF vt & d 0% 5 ik o
P25 fpd 4 GRS LEz ce )5 =24 4 455 4 10x1I0CM 3 o

P AT L i (4R 33) HWEF 2D 2= F 95 & § Sl
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~al - - a2 - _oal | a2 - [N - L
\ y
y / ~
- bl b2 b2
= il F el A \
A B C D
B33 =& & $253
2 x'}E'J—‘F'T
ZRE SR K- AR EEL L 94 20 L2 Bk A

B3 18~25 2 B> B3P B3 nE Rl R FRRE SN G o
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3.ipI5k > i

ik hgAd 50 BY ¢ <25 mEEd fr25 w= ¢ iF- %R LCD
FERP L H¥F AN EnE s UYEREY Y PR AN (RGB=
127/127/127) > ¥ AP I T %oit (79 % > H X ;E'Ji‘fﬁ%l £ AL B
(A ~F W E i) 2 aFa (3% i fIf) &
SRR AR R (22 M/VLS /L § 8 /ML ¢ B /MG F /MH -

F/H~ 224 3/VH) 2 & %326 > FER 54 355875 15 -

36 ¢ MR bHBETEREE

LRIFHEWE S 2 2 Rwd DA R AR R AR
Wov ke mdrad PFRREY O WERH TN A FL A
g2 b TR #EERERMS ) L IEL O S £k ERdE 18
T2 SRR T ER ko piuAERE AFvd L2 vk F Bl
FEARITAE R o T TS & D] S b

% F- QI d 5 DLI(RGB)=(137,142) ¥ D1 2(R,GB) =
(74,6,190) » ¥+ e 4vd HFAES FHa K2 BT £ TR

B3I SR 4o 4 3.5 #ron o

%3.5 DI_1°D1 2¢ %+ ~T R

R G B R G B
C®*(R,,G, -51,B, -51)
C, (R, -51G,,B,-51) 0 0 102
CX (R, -51,G, -51,B,)
C, (R,,G,,B, -51) 51 0 102

CS(R,.G, -51,B,)
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R G B R G B
C, (R,-51,G,,B,) 5. 0 0 0 0 153
Cw(R,,G,,B,) 102 0 0 51 0 153
D1 1>D12 137 14 2 74 6 190
C.w(R/,G,,B)) 153 51 51 102 51 204
Cor(R, +51,G,,B,) 204 51 51 153 51 204
CH(R,,G, +51,B,) 153 102 51 102 102 204
Cor(R,,G,,B, +51) 153 51 102 102 51 255
Coo*(R, +51,G, +51,B,) 204 102 51 153 102 204
Coo* (R, +51G,,B,+51) 204 51 102 153 51 255
CZ*(R,,G, +51,B, +51) 153 102 102 102 102 255

K= Pt & 35K DA » 23 (35) A EE RAwd o

D1 1-D1 24 %2+ -7 fiedgfgd - 2 D11 (137,14,2)
g C, (102,0,0)~ C,, (153,51,51) 2 RMS 3 & » 4o #757
2 2 2
RIvlsmupz\/(loz 137)° +(0-14)* +(0-2)* _,| g
- 3
2 2 2
RMSD“.OW:\/(153 137) +(51-14)° +(51-2)° .. o
. 3
BB RF AT L TRk TR E GERL SN 4 )

1 Dl_l L) Cup N CIOW?; F%’?;p ﬁ- — ﬁ’; % Gl F R Cup( 1.55, 2.68,
428) &1 R C,, (1.49,2.64,4.30) @ & Hohs 3= B 27 %1 5V GE

g€ 2179 (RMS,,, )~ 36.63 (RMS,,, .. ) # » 25 (36)

D11u

RN A DEEEE FideT
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21.79x1.49+36.63x1.55  21.79x2.64+36.63x2.68

( 21.79+36.63 ’ 21.79+36.63

21.79x4.30+36.63x4.28
21.79+36.63

)=(1.53, 2.66, 4.28)

HSw G 25% (37) ¥ DL1J 14 e DL24 5282 §ER

L
D1 1 f

EHETH A B EHTHER MR EF R B o

‘-\\}

(1.53+1.65+...+1.72 2.66+1.65+...+1.72  4.28+4.26+..+4.58
14 14 14

=(1.53, 2.62, 4.20)

)

D1 2 p

(1.31+1.55+...+1.65 , 252+2.73+...+2.98 , 4.22+4.37+...5+4.69)
28 28 28

=(1.55, 2.81, 4.53)

HFT 1 £ DLL1 DL 2¢ 25 A5 5 0.7 % 0.3 &+ i F 4w
B4 ¢ DL 1Dl 22k f e TI0m A u 5 (153
2.62,4.20)¢ (1.55,2.81,4.53) » 58 * 23 (3.8) 5 @58 5

_‘

I% B Foa 1D17V?\’§i‘1§§- fé & b B 4o o

(1.53x0.7+1.55%x0.3, 2.62x0.7+2.82x0.3, 4.20x0.7+4.53x0.3)
=(1.53, 2.68, 4.30)

ﬂ.}}‘%_}‘ : ’d ‘-f-}};??”fr#\fré' 1, fj’xm;rr-‘; l% IE' ttl (153 268
4.30) 0 #HHF » 2530 (3.9) FEH R EMr BU (R,) °
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BN - =" ﬁ — N1
U, (D)
— {(4.30-0)/[(10-0)-(2.68-4.30)]+1-(10-1.53)/[(10-0)+(2.68-1.53)}/2
=0.31

P, 7 DL ¢ HH B R B F T A2 AR &
AU (T,) =0.26~2U_(T,) =0.39 3k U, (T,) =0.40~ 43 U, (T,) =0.37~ 4% U (T,)
=0.30~ % U, (1) =0.37~ "%U, () =3.36 ~ ¥1 4 U, (T)) =0.38 ~ i #7U, (T)) =
0.18

H A L AR - R C22¥ 8 (9,10,10) % (7,9,
10)~3 &3 (5,7,9)~¢ % (3,5 7)~ 5 & (1,3,5) 1 (0,
1,3)~2b% 1< (0,0,1) » #HAF » 25% (39) REFRHEHR
Rt B U (L) o TAIGERER —2F KL B

U. (L) ={(1-0)/[(10-0)-(0-1)]+1-(10-0)/[(10-0)+(0-0)]}/2=0.05

FIZo 7 R T R 2 e
U, (L,) =017 ~ & U (L) =033 ~ ¢ % U, (L,)=050 - } # 3

= 2 M7\ T\ =4 =

U,(L,)=0.67 ~ # U, (L,)=0.83 ~ =% % U (L )=0.95

HIA I EAHBREI IV (L) & A d H2 i e EU,(D)E
* 258 (3.10) F 7 3) F,\F'&m%s_ﬁ s 4p v A& S(D,L) - T 7
M DlzrREER LS B B DL phz ik et @ 031 %

» ;J‘_;!r YT
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0.31x0.05

S(D,,L,) = =0.15(2- % i)

0.31x0.31
0.31x0.17
S(D. L) =222 g 5604
(Bil) = 03031 0200%)
0.31x0.33
S(D,,L,) =" 20.91(F 2 i
(B: L) = 0335033 0oL £ 1)
S(DLL) = 031x050 o o1y )
0.50%0.50
0.31x0.67 .
S(D. L) =—222200 g 4p(+ 2t 3
(B:L) =567 %067 (G £%)
0.31x0.83 .
S(D, L) =—22XP00 g 370
(D, L) 0.83x0.83 (%)
0.31x0.95 ‘
S(D, L) =220 g 3o ¥ 3
(B;,1) 0.95x0.95 ( ¥)

7 @5eS(D,,L,)=091 5B E o a4 DL S 4
AL FREBR RGN B L ERE TR

S(D,,L,)=0.61

RAHF- T HF A2 EEHS - THERS S DL SR GT

WARRIE - A= fw o S EE SN
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Fr¥ FRREFEL
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Lot o ) d AR B PR 5 [0,10] 0 FlutH-EH S
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=

4.2 mEd VIERERBRFLTIOE
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Himi RéFi =4 F4

PN
B

=
i3 0.082 0.057 0.056
# 0.084 0.077 0.070
= 0.062 0.038 0.056
51 8 0.040 0.026 0.056
i 0.060 0.056 0.062
% 0.088 0.080 0.055
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% 0.037 0.046 0.051
Tl # 0.055 0.054 0.055
FRT 0.099 0.090 0.062
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5.1

FIR ¢ Wipd LR R

*
P S EAREE L TR L3 E RISERE 0 2 644 Ua
PR E FEd foR B IR AR R W R R KGR
2k~ A E RALR AR MR T R
DAL H AL TR K o A R
fed MR EFREP TR G o AT

D B2 F ko

BAOBEHEAL R S Rt ie g e B o 2K 2L EF -
B Bkt d F 48 s RGB (177,216,86) thik ¢ % £
F # RGB (219,81,109)

yj
4
(w
R
)
_J
\\\?{r

THHRS L FHEDNP AR S TR R o ¥

N

oI AR E S e e > B AW A2 BH - Ak
R TI8 BH o B ff 5 1200 o B G £4u 5 04
2 0.6(5%m f=1) K Bl4-T B 51
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s dehd 35 7‘“*“’4—??%??1?"% RIBCFS 18 0 TR T 4P

LT RARFERY 7 YR BR
FERE A A T gan ﬁifié’?%"‘?ﬁl‘ﬂﬁ“}%%‘r:” =%
ARRBF A L R B R T e FAE S U FRITEAG P
FRECEREAPLE PR H SRR G ERADEF -
A EIARREF RO PR F e g Zn]” P R7 2 g
AER O PAREF R R &7 M e R 0 T A4eTE

SULRE B G ED{RBIRER TV £ R DB R -

%251 REF PR

PR B O Ok W 4 & m flf
%™ 010 011 017 016 020 0.10 0.22 020 0.14 0.13
% 038 039 064 059 0.75 038 0.82 0.75 052 0.49
7 074 077 0.80 0.86 0.68 0.73 0.63 0.68 0.99 0.95
» % 090 0.87 054 057 045 091 042 045 0.66 0.70
783 068 065 040 043 0.34 068 031 034 049 053
% 0.54 052 0.32 0.35 0.27 0.55 0.25 0.27 0.40 0.42
¥% 047 045 028 030 024 048 022 024 0.34 0.37
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VIR PEIPNH R HF AR ag wod Do fi 2 oo
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#5.2 %P F2APITR

PR BO# T OK OB 4 & o fif A
4% 011 013 014 031 018 011 0.18 021 0.5 0.11
% 041 048 052 086 0.68 041 0.69 0.77 0.56 0.40
FE™ 080 094 099 044 075 0.80 0.75 0.67 0.92 0.79
"% 084 071 066 029 050 0.84 050 0.44 061 084
7% 063 053 049 022 038 0.63 037 0.33 046 063
% 050 043 040 018 0.30 050 0.30 0.27 0.37 051
¥% 044 037 035 015 026 044 026 023 0.32 044

W
\_.

53 Bk= sk F+ufF 524 35

—:\-
¥

P BRz oA+ S ER P IRER s 5
&) > #-d 1,%§£RGB(22317077)+§3 PNESTIEIE el R BE

’

\\\

2 # F ¢ 1 RGB (225252,200) =nsf ¢ iT 5 5 fe » £ 2 RGB
(110,71,44) wvezd cnim > 3 4 L2248 £ 1= R R A D 4T o M 5 asd
FIRFRRHEING | H Tk E I D2k AR R F R S P
§od Mo IR AT 430 BEH = ovnetd 113 BE = Ea A
% 1200 H i~ > rﬁ’f%é' sk d ~V‘JV\=§L—»3P_JF}‘&§%FL§/)EJJI§~ %= 0.36 ~
0.55 ~ 0.09 (4 & #4=1) » 2% 3~ B4 § 5.3 -

¥z 4 hd 5 rvR R E R IR AR (S 0 (B DA

BAdr® £ 5347 » SRR AAL LA TRRF R T2 &
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0.84
0.80
0.60
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0.12
0.45
0.88
0.76
0.57
0.46
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0.13
0.51
0.99
0.67
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0.95
0.54
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0.53
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NO R G B NO R G B
S1 15 3 126 S26 20 83 85
S2 49 131 95 S27 207 196 171
S3 131 21 92 S28 90 134 15
S4 57 167 31 S29 250 20 36
S5 18 165 90 S30 234 246 182
S6 236 205 211 S31 154 171 221
S7 122 255 246 S32 129 68 243
S8 233 59 58 S33 204 125 0
S9 243 253 30 S34 81 178 33
S10 57 32 231 S35 71 110 102
S 17 163 142 S36 93 192 71
S12 172 212 132 S37 130 245 137
S13 58 127 79 S38 171 62 113
S14 88 36 123 S39 46 194 12
S15 203 239 247 S40 59 57 99
S16 157 225 76 S41 19 58 148
S17 88 194 135 S42 37 31 158
S18 245 170 229 S43 171 125 8
S19 126 69 1 S44 102 238 94
S20 65 181 87 S45 81 113 223
S21 24 252 43 S46 70 6 209
S22 130 17 60 S47 3 40 175
S23 198 58 118 S48 38 28 78
S24 80 24 63 S49 19 152 224
S25 204 112 225 S50 64 111 58
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NO R G B &+ NO R G B &+
D11 137 14 2 0.70 D1_2 74 6 190 0.30
D2_1 79 184 239 0.60 D2_2 47 126 61 0.40
D3_1 98 157 200 0.60 D3_2 135 68 229 0.40
D41 42 71 164 0.90 D4_2 197 167 195 0.10
D5 1 255 157 1 0.20 D5_2 178 241 19 0.80
D6 1 189 129 221 0.80 D6_2 144 146 219 0.20
D71 81 96 80 0.40 D7_2 57 113 13 0.60
D8 1 181 94 183 0.60 D8_2 34 215 224 0.40
D9 1 223 190 227 0.90 D9_2 133 88 187 0.10
D10_1 76 135 53 0.30 D10_2 132 70 141 0.70
D111 134 126 65 0.70 D11 2 116 124 60 0.30
D12_1 116 60 74 0.40 D12_2 5 235 232 0.60
D13_1 115 170 162 0.70 D13_2 29 47 217 0.30
D14 1 236 40 76 0.90 D14_2 223 121 169 0.10
D15_1 212 15 154 0.50 D15_2 214 152 164 0.50
D16_1 12 23 90 0.40 D16_2 12 24 28 0.60
D17 1 9 127 222 0.90 D17_2 177 32 126 0.10
D18_1 61 154 69 0.20 D18_2 254 41 246 0.80
D19_1 161 168 78 0.30 D19_2 166 15 1 0.70
D20_1 92 157 225 0.70 D20_2 171 197 248 0.30
D21_1 25 131 179 0.10 D21_2 117 238 68 0.90
D22_1 243 192 129 0.80 D22_2 198 209 126 0.20
D23_1 107 70 1 0.50 D23_2 113 183 121 0.50
D24 1 248 96 33 0.20 D24_2 39 137 150 0.80
D25_1 87 250 142 0.60 D25_2 61 108 96 0.40
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NO R G B # NO R G B # NO R G B #

st y L
TL1 137 167 27 040 TiL2 31 103 105 027  T13 165 214 107 0.63
T2.1 158 194 171 040 T2.2 63 18 249 018  T2.3 245 32 77 042
T31 239 198 241 070 T3 2 210 70 130 018  T3.3 109 168 149 0.12
T4 1 222 85 156 054 T4 2 144 190 56 006  T4.3 142 141 4 040
T5.1 187 133 110 060 T52 15 220 121 036  T5.3 236 68 150 0.04
T6 1 247 193 211 030 T6.2 204 214 167 007  T6.3 138 165 47 0.63
T7.1 164 156 204 016 T7.2 79 113 95 024 T7.3 89 51 68 0.60
T8 1 207 193 218 042 T8.2 126 45 126 018  T8.3 224 175 139 0.40
T9 1 249 49 118 021 - T92 12 1 254 009  T9.3 198 56 117 0.70
T10.1 117 237 155 006 ~ T10.2 16 82 164 004  T10.3 31 252 27 0.90
TI1.1 241 78 218 050  Til2 50 95 130 030  T11.3 47 66 216 0.20
T12.1 126 106 243 040 T12.2 221 118 100 024 ~ T12.3 55 235 197 0.36
T13.1 81 33 38 040 T132 220 227 142 010  T13.3 154 194 183 0.80
T14 1 222 190 189 009 = T14 2 31 248 162 021  T143 95 138 200 0.70
TI5 1 44 16 127 042 T152 27 243 17 018  T153 48 78 201 0.40
T16.1 184 49 125 050 T162 131 180 88 040  T163 49 193 218 0.10
T17.1 27 158 134 030 T17.2 56 107 255 028  T17.3 147 33 25 042
T18 1 154 249 155 008 ~ T182 29 55 147 002  Ti83 123 151 92 0.90
T191 247 111 127 080  T19.2 224 13 102 016  T19.3 178 116 172 0.04
T201 68 138 88 070  T20 2 152 105 188 0.27 = T20_3 214 244 24 0.03
T21.1 7 33 97 020 T21.2 7234 104 032 T21.3 148 46 3 048
T22. 1 247 234 235 050  T22.2 106 127 118 025  T22.3 204 212 245 0.25
T23 1 101 147 43 012  T23 2 165 164 211 008  T23 3 249 112 169 0.80
T241 230 246 2 040 T242 124 180 86 006  T24.3 35 96 191 0.90
T25.1 179 192 255 009  T252 4 238 223 081 T253 94 37 124 0.0

49



Was =z 4 4 A

-
JE
]

111 112 T13 T4 T15

T16 7 118 e T20

123 124 125

121

50



2% (MH)-~ 3

7

’
A}

’

2,

F

%

2
&

BRFR TR BB w10 77)

TEANER

2

20

3

4

¢
7 -

+
T~

R (>

-—

pxd

T

8

(H)~ 2% 3 (VH) 2 &4c

o

( ¢

1121210
1131110
1161412

611(114]0(10|3]0]|0]3(3]|0)7|1]1

.22140000781202632200362622931100
6111011003 |1]|0]4]1

241410(015({0(0]4(0]0J0|0]0]5]{0(0]5(1]010]|0]0]3|0(0]6(4]0}4]|2]0

251121603 |2|1]6(2|0]1

Lj6(2|1]2]2(0]3(0|1)4(4|1]2]|2|>5
.2614425002000102004403002001150534

1
1

51

1L{o5 |1

110{0(0]11{1]0J0|1]{0)4]0(0]4(0]0}5]0({0]2{0(0]3({0]|0}4]|4]0

.155000101243211616100761732861100

11012100 7({1({0]2({0|0)5|4]0]2{0(1]3(1]|0}3|1]|0]7|3|1]|8|1]0

1101310017001 (1]0}8]1

1

416(1(0]1]0(0|5]|4(/0]1(0]|0]8]1]|0]3]0{0]3(0({0])2|/0({0)J6]|4(1]2]|0|0

.5104111003001006206113000206521544
616/2(012(2|0]4(0]0]1({0|0]8(1]0]3(2({0}3]|0(0}2]{0(0]6|{3]|0]4]0]0

.75400001449310616200963832623000
1119(2(0]1 (003 |1({0}2]|0|0}7(2|2]4|0]|0]3]0{0]5({1]|0]8|4]0]4|0]|!

1215
.139521101774000830602730520741631

16]11(2(0]1/0]0]12|4(2]|2]|0|0}J6{4|0]1|{0|0]9(2|1]5]2|0]4|5]0]0|1]0
171412(0]2/0(0}7|1({0fJ1]|0|0O}7{3|0]4|0]|0]4]0|{0]3]0|0]5(6]0]5|5]0
1818(0(0]2/0(0]5|0(0f2|1|0O)1{4|2]|8|0|0]5]0|0]3]1|0]8(3|2]6|1]0
191916312 (2(0]8|3(0fJ0|0(0)1|{3|0)6|3|1]3[1({0]2(1|0)7|2|2]4|3|2
201101 1|0J1({0|0O5(2/0]1|0(0)4|1|0|3]{0|0]2]{0]|0]2]1|0]4]|]1

1013(1(0)1|0(0)2|2(2)|2]|0|0)7({3|0]2|1]|0]5]2]|0]3]0|0]2|1
2111213 |112(1(0]9(0|0]2]|0({0]410

1417
23] 1

.320211012412006624001111910843210
.823010018570011224010166410431143110
.94000001452010880100920430630100
.2715503004101001208202001001010851

.11001016914122316200361636104311000
.22100001425200942000861830931100



e olaN|~|lo| Nl | |lo|~|lo|lo|lo|lol~|—~|lo|loc|lo|lojla|la|l~|clo|lolo|~|a|—~|lo|o|—~]|—
.mﬁH993767747000200000021200223243145
..u/rM Nl Q2| ~|lo|—~|lo|lo|la|ldvg|a|lo|lo|—~|—=||lon|lalol~|a|la|lv|lv|lal—~||<]2
> olN| | | N| | —~w || n| Ol | N|o|lol| | —~|lOo| ||| —~|o|—~|—|—|O|loc|lo|lo|—|O
HnH445944649443223991237844124141211
.r.tM Clw ||| D | ~]la|la|lvw|D]|lo|c| | |lo| 8|l |Q|lo|lvs|~|lo|lmln =D on|loll|<|wn
> oclo|lo|lo|lo|lo|lo|la|—~|lvw|—~|loco|lo|lo|lo|ln|lnw|lo|lo|lo|—~|—~|oc|lo|la|lo|lo|lo|lo|lo|lo|—~|o
ml,iHOOOOOl111321100782101362110012110
= |l |on|la|la|lo| =Dl vl |ols |~ |8 || a|lavi|oa| |||
> oclo|~|lo|lo|lo|lo|lo|~|vo|oco|lo|~|lo|lo|n|la|l~|clo|lo|~|—~|o|~|o|loco|lo|lo|~|o|o|o
wk| T |—~|o|lo|lo|lo|lo|lo|l~|lojlo|~|a|lajlojlo|d|Y|~|~| |||t |on|o|lo|~|~|a|o|—~|o
s Nl |lolon|lolon|a|lo|—~|la|JF|ls |||l oS|I S ||~ ||~ || —
> clo|la|lo|lo|~|lo|l—~|lo|lo|lo|lo|lo|lo|~|o|l—~|o|lo|lo|lo|~|lo|lo|lo|lo|lo|lo|~|—~|o|lo|o
W I |lalajnls| TS| |a|o|lo|~|lo|lo|lo|—~|—|—|o|locojlo|ajlo|o|~|o|—~|—=|—~|—=|c]|—
s ola|l@|lojlo|la|T|~|lo|la|n|lolvn|ln|~|la|lo|l~|olvn|a|la| =~ || || N[N0
W001000010201000660001000210101020
B = |—~|a|o|l~|o|~|o|lo|—~|v|a|lo|t|la|la|lon|lalc|o|lo|v|lv]|~|s|c|la|la|ln|lola|lal—~]|o
= Olnn|on|on| ||| ||~ on|o| Do~~~ O||jn|| O]l O[O |n
> —~|lo|lo|l—~|lo|l~|lo|l—~ |~ |2 |cjlojlocojlocojlo|l—|lojlo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|~|lolo|lo|o
.H.mH000201100800001100000121010001000
s — =] | o|lo|lo|aN|w|n|lo|l~|o|lad|ln|o|lo|lo|~|un|T| T |o|la|lo|la|la|lo|l~|la|lalo
> — o]~ | —~|o|lo|lo|lo|lo|lo|~|—~|oco|lo|lo|@2|Q0|~|coc|lo|lo|ln|o|lo|lo|lo|lo|lo|loco|lo|lo|~|o
.rPH000000001157101578421u67221313110
S || n|lo|~|o|t ||t |on|aa|oo| ||~ [T |QD|loa|w|jlo|lw|D|L|lo|t| =~ |Y|v|O|lv|oO|x
> clo|l—~|lo|lo|l—~|lo|l—~|lo|lo|lo|lo|lo|lo|lo|lo|~|o|lo|lo|lo|~|lo|lo|lo|lo|lo|lo|—~|o|lo|lo|lo
Wl T |ao|—~|la|lo|lo|ld|a|la|a|~lo|lo|l~|o|lo|o|o|~|o|lo|o|lo|a|lo|lo|ojlol~|lo|a|—~|—|2
= Ol N|O || | T DN N N[ —~[Nn|OD| =D —= ||| O] | N|OD|OOD| | N | OO N N| —~ | |on| <
> o|l—~|laNjla|jlo|lo| T ||| —~|o|—~|—~|o|—~|—~|—~|—~|o|lo|lo|—~|oco|lo|lo|lo|—~|—~|coc|lo|lo|o|o
.&.H525HA.HH002221114202011431031441101
s Sl @ |9t~ || T EIS | ~~|0
« |&[R[e[=[=]s]=]8]8]s]8][a[s| ]3] e[s|2 28] ][r][s]8]8][s]8]8]8
# EEEEEEEEEEE EREN BN ] |

52



R e —~ |l N ||t |||t |||~ || ~|o|~|o|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|~|oc|lo|lo|o
“‘%H41363555884710300210101000002331O
..n/rM T~ lo|lv|loala|l o~ |8~ |8 ||l ola|l~|lo| =]~~~ —~|~|x|—~|O|~|oc|lo|=~|uvn|<x]|—~]|—
> — | ol —|o|—=|lo|O ||| || N NN |OoO|loOlN |~ N~ ~|lo|lOo|FT| NN TN O|—=|OD|D
Q.MH082324567444401101033321163320415
.:..tM ~|loalvn|loalo| |~ || D]l g |~ on|lo|Slo|v|v|t| ||| n
> oclo|lo|lo|lo|lo|lo|lo|oco|lo|oco|lo|x|~|oc|lo|lolo|—~|a|lo|~|ocjlo||~|—~|n|ocjlo|lo|—~|o
uLH020100002022422000150312673500101
= —~ | N[t~ N || | N |~ | D ||| n|loln|o|l~d || —~|D |||~ ||| 0]| O
> clo|lo|lo|lo|lo|lo|lo|o|lo|~|lo|la|l~|clo|clo|n|t|ol~|clo|t|on|an|t|olo|lo|—~|o
wk| T J|ol|lo|lo|lo|lo|lo|lo|lo|~|o|lo|jlo|s|o|n|—~|lo|—~|v|o|—~|x|—~]|o|GS |||~ —~|on
s Sl ||| —=|o|la|a|lo|la|lv]|ada|la| |||~ |~ |N|on|oan| o
> o|lo|lo|lo|lo|lo|lo|~|oc|lo|lo|la|~|~|an|lo|oc|lo|~|lo|la|l~|lo|~|c|lo|ojlo|—~|lo|lo|o|—
Ww| I YooY |olN|—~|—|n|]O|]—~| NN~ N V| N N N| | N~ ||| =D~ ||| N|—]|D
s N|jlo|lw|low|lo|l~ ||| 2T ||~ a|lala|l~lo|la|v|o|a]|—
W000000001001620003210210522000020
ﬂ‘H111101000020624101160110195310021
s Nl |l a|la|lo|l| ||| =]l vlo|lclm|lv]n|a| D | D|lola|lal—~]|Z
> olo|lo|lo|lo|lo|lo|~|oc|lo|lo|l~|un|l~|c|lo|loc|lo|lo|~|o|~|oc|lo|lo|lan|loco|lo|lo|lo|~|o|o
.H.mH010010010100343100211000201100020
s —~|lo|lo|lo|—~|—~|—~|o|~|lo|~|lo|Z|lvo|~|lo|lo|~|—~||o|~|c|lo|lvw| | ~|lo|locojlo|loo|o|—
> o|lo|lo|lo|lo|lo|lo|lo|oco|lo|oc|lo|v|lo|lco|lo|o|~|xw|lo|~|lo|—=|lo|Z|w| ||~ ]|—
| = |—~|—~|o|~|o|o|o|n|—~|c|lo|o|S8|a|lv|—~|o|la|lo|t|vn|an|—~|lo|c|lo v~ |c|on|a|x
S Nl |lo|l~w|wn|lo|l~|lo|la|lad|n|la|lald]lolv]|v | QA8 |l |2][XR|wc|la|lan|on |~ || =
> colo|lo|lo|lo|lo|lo|lo|oco|lo|oc|lo|~|~|—~|o|loc|lo|—~|~|—|oc|loc|lo|oco|lo|ocojlo|—~|lo|—=]|—~]|—
ﬂ..HH011022122312132201111120001000000
s nlilt|on|lo|lx|l—~|lo|lts|lolvn|vi|lo|v|vn|cln|a|lo|l =[]l —~lo|lojlo|o|lvi| =] —]|—
> N|laN|~|lo|lo|l~|la|lo|lo|ln|v || ~|la|locjlo|lc|lo|locojlo|locojlo|lo|l~|—~|lo|lojlo|lojlo|lo|a|o
Bl T |~|o|lo|ls|lal~|vw|S|Z|lo|lt|v~|vn|jlo|la|l~|n|lcojlvn|vn|a|jlo|lal~|loc|lo|~|a|o|n|—~|«
s ol Z |2l 22|22 | ~|la|lo| ||| |o|Dd|lo ||~ ||~ T T o
M BHBEBEEEBHEEHEEEEEEEEEEBEHEBBEHBBEEEE
| || | EEEEN = HEN HR B L]

53



R e clo|ln|la| |||l |al~|lo|lo|lco|lo|lclo|lcjlo|lolo|loclo|locjlo|lojlo|lolo|a

“‘% T clola|lt|lo|lala|ln|s|~|Z|wv|o|~|lun|o|l—~|lo~|—~|~|o|l—=|la|l~|v|a|—~|lc|lo|a|—~]|—

..u/rM —|s|Q@ld|lo|~|lo|~|w|n|t |2 |8 || —~|a|lalvn|ld|lol~|la|la|la|la|lo|—=|—=|ox|lo|e

> nlojlo|lo|lo|lo|lo|jlo|—~ || T |~~~ ||| ~|o|lo|nn|n|lo|lo|—~|—~| ||| —~|o|—~ ]|

a.un T Dl N ||| |||t ||| |o ||| |lol—slTolalal~]|~|F|TFT|O|~|O|—~]|xN

= s t|lvw |t |lo|la|lad|vn|v|lo|ln|o|lo|v|lo|w|la|Dl~|lo|la|lo|~|cln|s| ||| ||| O

> N|lo|lo|l—~|lo|lo|lo|lo|lo|lo|~|o|lo|lo|loln|~|lo|locjlo|lo|~|—~|coc|loc|lo|lo|lo|—~|n|lo|lo|o

HL T nwio|lan|lo|lolo|l—~|lo|lo|—~|—~|—~|lo|la|lo||l|an|lo|lo|lo|n|s|lo|lo|~|lo|T|wvw|—~|o|on|o

= Ol |lola]|ln| || ||| N|N]|n|]o|lv]|lw|lvw|lv ||l | S|l =l | <

> n|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|loco|lo|loc|lo|lol~|oclo|lo|l~|—~|o|lo|lo|lojlvw|la|~|o|lo|o

wk T — |~ |o|l~|lo|lo|lo|lo|lo|lo|—~|o|lo|~|o|lo|lo|lo|lo|lo|t|o|—~|~|lo|~|a|low|la|la|—~|—~|o

> Tl NN |||~~~ ~ ||~ ]| N[ o|ln|~|—=|un|wn]|o|c|—~ || —~]|]0|lO|]|N|wn|N

> OO O — [ O — — | O | N N |~ [ OO N | — | O N — N[ O[O = | OO || — | — — — — N — | O

¥y T o|l— ||l |||~ | —=||~| =] |a|a|m|N|n|ola|lo|ln|gs|lo|—~|o|on|—~]|v0

b N |o|loa|sts|lo|la|lvw|lo|dT|B|lvn|ow|lc|c|c Dl —=lvlunlvs|c|lvn|lolals |2

W N|o|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|—~|o|lo|lo|la|lo|lo|lo|lo|lo|lalts|alojo|o

& T Nl |la|lo|l~| ||~ ||~ |n|lo|lo|l~|oc|lo|an|lo|lojlo|—~|a|v|o|lolo|la|la||la|lojlo|o

s NN ||| NN ||| N[N || N |||t |o|la|ld|N| | DDt |Do| =]

> oclo|lo|lo|lo|lo|~|lo|lo|l~|coc|lo|loco|lo|ocla|n|lo|lojlo|lo|la|a|lo|lo|lo|lo|lo|lojlo|lo|lo|o

.H.m T olo|lo|—~|lo|lo|lo|lo|~|~|a|lo|lo|~|—~|Y|Z || —~|~|a|lo|lo|~|lo|~|a|lo|—~|lo|lo|o|o

= N | ol | ||~ ||| — | N[ — |0 ” <t | — || — | ” DN || NN TF O~ OO

> olo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|—~|n|lo|lo|lo|lolSZ|—~|o|—~|o

,rr T n|jlo|l—~|lo|lo|l~|—~|o|—~|lo|lo|lo|o|~|o|lo|~|la|~|lo|la|la|v ||~~~ |n|xn|o|x

S O~ |||~~~ ||~ ||| |||~ [T D~ |Oo ||| 2D~ —

> olo|lo|lo|—~|o|—~|o|—~|oco|lo|lo|lo|la|—~|lo|—~|lo|—~|o|lo|lo|lajlo|~ |~~~ |N|O|—~

o T oclo|l—~|—~|lo|lo|~|lo|lo|lv| N | N ||| N|N||lOo|lAN||~|lo|l~|a|lan|lo|l~|~|n|o| ~]||—~

S clo|ln|st |||t |lo|lo|dt|v||d || ||t |||t |lalvw|s|lala|lvw|—~|lalols|n]|vo

> oclo|—~|lo ||~ |a|lo|~||t |||~ ||~ |oc|lo|lojla|~|lo|lojlo|lojla|l~|lo|lojlo|lo|lo|o

o T olo|—~|lw|lvn|lo|lvw|lo|la|la|l@ ||t ||l |la|lc|lo|laldvv]| ||| |ojlo|—~|o|o|aN|

s ~lon|lvw|[2 (2o w222 T 9] 2|9 ~|Y9| ||| |DF|~|~|Z|Oo|an|o|lo|v|vo

Gt b o | ~|lolo | Q2 SN | QR SR | Q@ N | DO N | O XD | OR|[D0|D|Od| N[0S |D]©

+ o|lo|o|o oo g3 |33 |3 |3|Ss|8|2|2| 3|33 |3|d3|g|a| 9|y 98|88y S
G| | [] EREEN BN BN L

54



« > oclo|l—~|—=|—=|—=||on||o|—~|n|o|lOo|n]|Oo|ln|t|o|lo|la|lo|lo|la|lo|lo|~|loco|lo|lolo|lo|o

.mﬁ T clo|lolololo|lo|a|lo|~|la|lv|lw|olv|oa|w|w|co|lo|ln|lol~|n|~|lo|lo|s|a| =~ ~

..u/rM N|o|~|o| ||| S|l 2|22 ~|lo|lalalalaldv |~ |~ |~ || |||~

> <~ ||| —|—|Oo|loo|lo|lo|lo|—|lo|lT ||| O]~ || Ol OOl N |~ ool | N|O|—~]|O

Hﬂ T v v \O (@] (@] — v \O — — on on v \O — — <t (@] <t on v — o o on on o on on (@] (e} (@ —

- s nlo|l~|lon|on|o|lww | @l v|a| S|l v wnw|Dd|lo|l~lo|l~|lo|lo|S|loln|t| |||~

> NN |~ |o|l—~|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|l—~|FT|o|lo|lo|lo|lo|la|la|lo|lo|la|lo|lo| —|—

u_.* I N\ | - N~ N[ ]| OO~ =] =] | O[O DO N | O || O] O | OO O || DD DI N || N

s oAl | vl Nl —|lolvn|a|la|al~]| || —~|lo|la|t|lo|la|lala|lvn] ol ~|xN]|on|a]|wv|unn

> Nt | N |||~ |o|lo|lo|lo|lo|lo|~|o|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lolo|—~|o

wk T n|l~|low|ln|o|l~|on|lo|lolo|lo|lo|—~|lo|lo|lo|loc|lo|locojlo|locjlo|lolo|locolo|lcolo|lalo|a]| —~]|—

= ol ~| D~~~ ~|o|lo|lN|—~|—~]|—~]| ||| —~=|c|on|o|—~|N|| —=|wv ||

> o|l—=|—=|— || —|oo|lo|—|o| || —~|o|lo|n|—|Oo|—| || N| ||~ N N|~F|DOD|N|—|—]|O

¥y T —~ | = |lan|olo|lo|lxt|a|x|ojlo|lvw]| |l ~luvn|lalv]|lo |||~~~ —~|lO |||~~~ ||| — |

S NN~ |||~ |~ |G| ¥ n|w|a|a|la|w|la|n|lw|ajlow|~|a|S|la|lw|la|DF]jlo|D~|la|x|wv

W — =] =] |||~ |o|lo|a|oco|lo|lo|—~|o|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lalo

ﬂ‘ T N N InNn | O N[N ] || |||l N[O~ | | | || | —~| [ IFT|O|N|DOD| —~=|wn || XN

s N~ vw|wnw|lo|~|on|lolr|a|la|on|lo|anlo|—~||ajlo|lo|lo|lal—~|ow|~|loo|lN]|oa]—~o]a ]|

> N~ |o|lo|lo|lo|lo|l~|oco|lo|lco|lo|oc|lo|oclo|lo|~|8|la|~|o|lo|lo|la|lw|—~|lo|lojlo|lo|o|o

.H.m T clo|l—|—|lo|lo|la|lo|lo|lo|lo|—~|—|o|—|o|—~|lo|lB|e|t || —~|—~||l|n|—~|—~|DD||| —

s || a|lo|lo|lo|la|~|~|~|o|la|lo|lo|a| === ||| —~|—=|2 Q|2 |0|—~|x|=~]|2]|

> n|lvsv|loa|lv|—~|lo|—~|lo|loco|lo|oco|lo|oc|lo|~|lo|loc|lo|locjlo|locjlo|lol~|clo|locojlo|lolo| —|—~]|—

.rr T S|l~|Y9| |||~ |o|—~|loco|lo|ln|lolo|lojlo|lo|lo|lo|—~|—~|ocojlo|lo|lo|lo|lo|lo|—~|a|o| —~

s |l =Z|Iel|l@lo|lo|low|a|F]||n|r ||| ~|a|la|l~|lo|lo|loln|la|l—~|o|o|nvn| =~

> — () () — — (e — o O o o — () () — — O | AN — S [ on (e} (@Ml o () o o — — ™ — o —

o T o|l—~|lojlo|l—~|lo|la|| =]~~~ ||| ||~ |~ |O|n |~ ||~

S —~|o|ln|lolo|lvn|n|ctr || N|ajvn|n|jo|lo|lo|lo|lo| =~ |E|lo|c|lvs| v ~|2 2 Do o

> —~ ||t |o|lo|lolajlvn| |~ || O |||~ |||~ |o|lo|laN|o|la|o|lo|la|lo|lo|o|o

o T n|l=|s|lolon|lo|la|c|n|t|alSlalw| ot || |G|~ ~|a|n|x|n|n|F ||~

s S|~~~ |22 2| o|la|vw|X S| |S|C|c|oa|S|o|o|~ | TS |lo|D|D|w|S ||~

~| 0| O | Q  Jd N D ST 0| O ~N 0| D Ol N D I D O K| DD QDN W ST D|O©[~] D[ D

+ SIS SgI g ggggigggla 33333 sagggalagygaEgs
% HEN HEN HEEE L]

55



- > oclo|l—~|o|lo|—~|o|lo|—~|n|—~|lo|lojlo|o|lnnfn nng|lO|l—~|lO|laN|lolo|lN|lo|lo|o||—~]|o
“‘% T — |||~ =] =] =] =] ]| | =~|¥ ]| ~||~ ||| ||| |o
..u/rM Al |||l |lo|lvn| ||| |lolo| D8 m|lo|l~]|—~|cn|n|F|o|N|O|N| ||~
> oclo|lo|lo|lo|lo|—~|—~|lo|lo|la|lo|—|—~|—~|n|O |~~~ —~|O|TFT|—~|N|]—~|n|n|O || —|—~]|xN
Hn T N~ ||| ||~ |olo|ln|[T || T || |ZD|~|lOo|on|F || |O|n|—~|F ||| |o |||~
- = Sl ||~ =] | || ~|o|T|o|lx]|0o|G|lw|lvnlo|la|lS IS ||t t|n|2 2 |||~
> olo|lo|lo|—|~|a|l~|oco|lo|loco|lo|an|l~|c|lo|loc|lo|locjlo|lola|n|lo|lcjlo|lo|~|an|l—~|oc|lo|o

NL T N|lo|lo|lo|lw|lo|~|lo|lo|lo|~|la]|n|la|lala|~|lo|lolad|la|la]|o|~|—~]|~|o|la|—~|lo|—~|—~|c
= |l N |t |||t |||l |lo|lv|oo|lo|ldv| ||~ |an|jlo|l~|lojla|t|a|n|—~|o| N

> olo|lo|lo|—~|~|oco|lo|loco|lo|lo|l~|a|lo|~|lo|loc|lo|lojlo|locojlo|locjlo|lc|lo|loco|lo|locojlo|lo|lo|o

wk T oclo|lola|vt|vn|v|lo|lo|lo|~|—~|a|n|o|l~|an|lo|lojlo|lojlo|locojlo|locojlo|lojlo|lojlo|lo|lo|o
> NN | v|loalDda|lvs|vn|—~|lol~|]lo| Dl |||~ ||| NN~ | —~|lo|lo|lo|lo|l~|lo|—|o]| —

> — | =] =] V| N ||| | Nn|]o|lo|—~|—|lo|lo| ||| N| ||~ N[ | v |l —|— |||
¥y T |t | |a|lo|lo|~|a|~||—~|—~|o|—~|o|lO |||t || || |lvw|lo|la|ls|s||OoloOo|n]|vo
= t|lo|lo|l~|~|~|o|¥ | ~|Y ||| =|lo|O0|S ||| | QD[S |Q¥|S |||l |w|a|S D[22

W olo|lo|lo|lo|lo|lo|lo|lo|lo|lo|l~|a|lo|loco|lo|loco|lo|lol~|oc|jlo|la|lo|loc|lo|lo|lo|la|lo|lo|lo|o

& T N|lo|lo|l—w ||t |on|o|lo|lo|la|l—~|—~|lo|v|lo|lo|l~|oclo|—~|o|lvw|~|—~|lc|lo|wnw|vo|lo|—~|o|o
s N~ ||l || |av|lo|~|lo|lo|lv|c|lo|mla|lala|lolw|olv]|lvo|d]||o|n|on|la|la|lo|o

> oclo|lo|lo|lo|l~|oco|lo|loco|lo|lc|lo|oco|lo|lol~|o|l~|ocjlo|lo|B|w| vn]|cojlo|lo|2|2|n|lojlo|o

.H.m T —~|lo|lo|lo|lcan|lo|—~|lo|loco|lo|o|lo|oc|lo|olo|lo|l~|—~|lo| =]~ | NN |TF[S|—~|o|o
s |l |lola|la|la|lol—~|c|lo|an|v|ol~|oclo|al~|ocjlo|o|8|8|w|t|a|N|o|D|la|wv|o ]|

> —~|lo|lo|lo|lan|lo|lo|lo|lo|lo|~|~|a|lo|—~|—~|c|lo|locojlo|loco|jlo|lo|lo|lo|lo|lojlo|—~|o|lo|lo|o
,rr T — ool | N |aN|lo|~ ||| |la|la|lo|l~|~|c|~|a|—~|o|l~|o|lo|lo|—~|la|lo|lo|o|o
= N NN | K a|Q| x|~ |[¥]|o|2|lo|lo|l|n| |||~~~ |~|a|—~|co|—~|o|o

> S| on | — — — N | — | O| — N[O ||~ | — ]| DO N — | | O | N — O | N[ N[O [ AN|[O ||| N | N = (v | T

G T N~ || =]~ ~|a|~|lo|lo|lt|a|la| =g | wn|s|lao|lo|lt|F| |G |0O0|wn
s NNo|lSlv|dg|w|v|S|lv|~|cn|w|—~|O|—~|ov|aa|O|w|lOo|lv|D|S |2 DS |aa|lS | Dl |X

> o|l—~|lo|ln|lo|l~|lo|lo|~|lv|a|~|~||~|la|Z |||~ |||~ |oclo|~|a|~|lo|lo|—~|x
o T N~ N~ || —~|olo|ld|c|~|a|la|—~|lo|w|la|t|v|v|wvw|d|a|ld| =]l —=|=~]n|<]|wn
s ~|l| |||t |2 D] | T2 22| @|la|¥|D|lo|~|a|TD|lw|lo|ZS|wv|oa

O J N | M X WO RO DO | dJ N | MW || DO | N0 | Q| JN|®W X DO N | DO I N

+ MBI IR IR I I B T T I I - I I A
® I

56



«— > Nn|jlo|lo|l N |~ N |~ |~ | N ||\ | N|N|—~|OD|—|— |0 |||V ]|wn|O|

“‘.ﬁ I N[N [OO|lFT | N N[t N NN AN | T | N[N | ||| | O [0 |0 | O | oo

..u/rM nivlo|ldvg || ~|lo|~]|lo||a|lw|lalo|la|lv|v| S|l |D|lo |||

> — =] o|lo|lo|lo|lo|lo|o|—|o|lo|jlo|o|jlo|lo|lo| N T | =N

Hn T N = |ln|lo|l—~|—~|lo|lo|—=|lo|lo|—~|oa|l—~|—~|—]|—~|o|—~|F || —~|O|x

e

b= |~ ||~ || |o|ls|v|lo|lola|ln|lg||—~]o|—~]|a]o|D|~]|<|x

> el el ol Nol ol NolNol ol =l ol Foll Nol ol Noll Noll Noll Noll Noll Holl Noll Holl Noll Hol N

u.* T ol | N|lo|lo|l—~|lo|lo|lo|—~|o|lo|lo|lo|lo|lo|—~|lo|lo|lo|lo|lo| — | —

= N|olon|—|—| | | N | N|N|~]| | N|[TF|n|O]|—= || || — ]| —~ | XN

> clo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|l—~|lo|—~|o|o|o

wk T clo|l—~|lo|lo|lo|l—~|lo|l—~|lo|lo|lo|lo|lo|~|o|lo|lo|lo|lo|lo|lo|o|o

s — N |o|lo|lo|lo|lo|lo|lo|lo|~|—~|o|an|~|—~|—~|—~|Oo|lo|lo|x|x|—

> <t |lolnN| v »w|lO| | ||| FT| TN N|—~| ||| | N| —~|N|N| O

g T ol lo|lt|a|[@|lo|c|o|la|n|T| | wvno|s|T|a|w|n|o|x|<]|wn

s il IS B It IS I o IS ) N =N S R ) ORI e T ol BTN (s B ) B0~ il (- ) SS T G NE SN

W ocolo|lo|lo|lo|lo|lo|—~|oco|loco|lo|loc|loc|loloc|lo—~|loclolojlo|olo| ~

ﬂ‘ T NN | [ Oo|lol—w|lOO|lO| V|V |||~ — ]| O

= <t N n | |l NN on| N[ n[ AN N| ~| | —~[F|on| | —|DOD|N|OD| N| <

> — |~ ln|o|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lolo]| —

.H.m T — N || N |o|lo|lo|—~|—~|—~|—~|oc|lo|lo|~|o|lo|lo|lo|lo|lo|lo|o|o

s o | N | D || NN |||~ || o|o|lo|~|lo|la|l~|lo|lo|—~|o| —~ | —

> nlojlo|lo|lo|lo|lojlo|lo|lo|lo|lo|lo|lo|lo|lolo|lo|lo|lo|lo|lo|lo| —

| =T olo|lo|lo|o|lo|olo|~|—~|o|o|o|lo|oc|lo|~|~|lo|~|a|—~|c|«

s w|lo|lo|lan|lo|lo|lo|la|~|~|o|lo|ld|a|la|lo|l~|N|o|—~]|—~|N|<|o

> |l || |lo|lo|l |||~ |lt|N|n|o|l~|alo|la|N|oa || —]|—

G T Ol |[S ||| @ |lvw|~|lo|m|lcn|odn|v|n||olm|lvon| |||

= R S = A R = R A s R Y A e N = R s

> nla|~|lojlolo|la|la|n|lo|~|lo|d|on|~|lo|loclo|lv ||| ~|co|wn

o T vl |a|lon|oa|a|lvn|lo|lalojlolviv|lv|d| =R |00«

s S e e e O N e I e - R e e e e e R Rl RN R R =R =Rl s

M| S| 0| O N D D O DN VW T D O N D DO A| N ™M [I| D] O

+ 212122222 |R|R|R|!|||&|&|&||R|¥|d|8|8|ld|d ™
# EEEEE

57



ST 2N

d AR EFI %
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% ik # ol A o
(c,a,d) (c,a,d) (c,a,d) (c,a,d) (c,a,d)

1 |(0.28,0.60,1.81) | (0.53,0.94,2.17) |(5.19,6.60,7.70)|(0.87,1.26,2.40) | (1.98,2.72,3.96)
2 |(0.85,1.80,3.37) | (0.20,0.72,2.09) |(3.37,4.98,6.63)|(0.39,1.00,2.43)((2.72,4.20,5.87)
3 | (1.40,2.60,4.23) | (0.55,1.15,2.51) |(2.77,4.34,6.09)(0.40,1.00,2.40)|(2.77,4.32,5.98)
4 |(1.60,2.94,4.72) | (0.64,1.57,3.13) |(1.87,3.21,4.91)|(0.23,0.70,2.06)|(1.83,3.23,5.02)
5 | (2.53,4.06,5.83) | (1.96,3.32,5.13) |(1.00,2.06,3.72)|(0.17,0.64,2.02)|(1.55,2.74,4.40)
6 |(1.36,2.55,4.28) | (0.91,1.98,3.68) |(1.11,2.28,3.94)|(0.32,0.94,2.36){(1.68,3.00,4.77)
7 |(1.81,3.23,5.00) | (0.45,1.15,2.62) |(4.68,6.32,7.79)|(0.87,1.68,3.15)|(2.43,3.60,5.11)
8 |(1.26,2.19,3.66) | (0.26,0.72,2.06) |(4.53,6.09,7.55)|(0.55,1.23,2.64)|(2.70,4.04,5.64)
9 |(1.02,1.96,3.51) | (0.32,0.94,2.36) |(3.47,5.17,6.89)|(0.70,1.45,2.89)|(2.83,4.40,6.11)
10 | (1.02,2.15,3.87) | (0.66,1.47,2.96) |(1.64,2.77,4.36)|(0.37,0.96,2.39)|(2.00,3.38,5.11)
11 | (2.00,3.32,5.00) | (0.79,1.77,3.38) |(1.15,2.32,4.00)|(0.40,0.96,2.36)|(2.09,3.38,5.04)
12 | (1.45,2.72,4.47) | (0.83,1.62,3.04) |(1.28,2.43,4.09)|(0.55,1.28,2.74)|(1.94,3.32,5.04)
13 | (2.64,3.98,5.57) | (0.66,1.53,3.06) |(4.00,5.60,7.19)|(0.40,0.94,2.28)|(1.74,2.85,4.43)
14 | (2.17,3.70,5.51) | (0.34,1.13,2.70) |(2.26,3.83,5.66)|(0.30,0.81,2.17){(0.91,1.96,3.64)
15 | (1.17,2.32,4.06) | (0.40,1.02,2.47) |(3.45,5.11,6.81)|(0.87,1.66,3.09)|(2.72,4.19,5.87)
16 | (1.23,2.43,4.11) | (0.57,1.32,2.79) |(2.98,4.62,6.36)|(0.57,1.21,2.62)|(2.21,3.79,5.60)
17 | (1.60,2.94,4.66) | (0.81,1.77,3.38) |(1.57,2.83,4.55)((0.49,1.15,2.57)|(1.94,3.32,5.06)
18 | (1.74,3.17,5.00) | (1.00,2.19,3.89) |(1.15,2.36,4.15)((0.51,1.11,2.47){(1.87,3.11,4.70)
19 | (3.32,4.89,6.51) | (1.13,2.21,3.81) |(1.66,2.85,4.51)((0.32,0.81,2.15)|(0.96,1.74,3.19)
20 |(2.17,3.77,5.66) | (0.74,1.77,3.43) |(1.57,2.77,4.45)|(0.40,1.11,2.57)((1.21,2.26,3.87)
21 | (2.87,4.57,6.40) | (1.17,2.40,4.13) {(2.00,3.45,5.26)((0.30,0.80,2.17)|(1.17,2.36,4.09)
22 |(1.11,2.11,3.68) | (0.36,0.94,2.32) |(3.02,4.74,6.47)|(0.87,1.62,3.04)|(2.06,3.45,5.15)
23 |(1.11,2.38,4.13) | (1.06,2.00,3.55) |(1.36,2.53,4.19)|(0.45,1.04,2.43)|(1.74,3.04,4.74)
24 | (1.17,2.38,4.15) | (1.23,2.68,4.53) |(1.06,2.13,3.85)((0.17,0.66,2.02)|(1.15,2.38,4.15)
25 (3.00,4.74,6.57) | (1.40,2.49,4.09) |(1.68,2.98,4.70)((0.51,1.13,2.55){(1.19,1.98,3.43)
26 | (3.23,4.94,6.70) | (1.24,2.48,4.26) |(0.45,1.30,2.91)|(0.34,0.85,2.17)((0.62,1.45,3.04)
27 (3.34,5.13,6.98) | (1.40,2.83,4.66) |(1.23,2.36,4.04)((0.23,0.77,2.19)|(0.64,1.28,2.66)
28 | (2.72,4.36,6.17) | (1.62,2.81,4.49) |(1.04,2.04,3.66)|(0.49,1.02,2.38)(1.43,2.53,4.21)
29 |(1.81,3.11,4.81) | (1.04,2.09,3.79) |(0.89,1.94,3.60)|(0.26,0.72,2.06)(1.21,2.38,4.06)
30 |(2.66,4.06,5.70) | (2.13,3.68,5.45) |(0.91,1.91,3.49)|(0.47,1.00,2.36)((0.87,1.72,3.28)
31 | (4.60,6.28,7.64) | (1.85,3.17,4.89) |(1.17,2.17,3.79)((0.79,1.36,2.68)(0.66,1.34,2.77)
32 |(3.62,5.28,6.87) | (1.23,2.53,4.36) |(0.60,1.49,3.09)((0.60,1.49,3.09)|(0.30,0.89,2.32)
33 | (4.26,6.00,7.49) | (1.74,3.11,4.85) {(0.98,2.04,3.68)|(0.55,1.11,2.40)(0.74,1.40,2.85)
34 | (4.32,6.11,7.70) | (2.38,4.11,6.02) |(0.85,1.83,3.47)((0.40,1.02,2.43)((0.66,1.40,2.91)
35 |(3.66,5.23,6.79) | (1.79,3.02,4.68) |(0.94,1.87,3.43)|(0.36,0.91,2.30)((0.91,1.70,3.19)
36 | (2.85,4.49,6.23) | (1.87,3.34,5.13) |(1.09,2.13,3.76)|(0.60,1.26,2.68)|(0.98,1.83,3.36)
37 |(1.00,1.72,3.11) | (0.72,1.40,2.81) |(0.72,1.40,2.81)|(4.94,6.51,7.79)|(2.13,3.04,4.37)
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sl P # + A L
(c,a,d) (c,a,d) (c,a,d) (c,a,d) (c,a,d)

38 | (1.40,2.49,4.11) | (0.74,1.60,3.13) [(2.66,4.17,5.85)|(0.77,1.47,2.87)|(1.66,2.83,4.47)
39 |(1.15,2.21,3.85) | (0.51,1.32,2.83) |(2.74,4.17,5.85)|(0.34,0.85,2.19) | (2.34,3.94,5.72)
40 | (1.60,2.85,4.57) | (0.87,1.66,3.11) |(1.62,3.02,4.81)|(0.26,0.79,2.19)|(2.04,3.36,5.04)
41 | (1.19,2.38,4.04) | (0.32,1.15,2.74) |(1.23,2.45,4.15)((0.17,0.70,2.11) | (1.51,2.87,4.62)
42 | (1.66,2.81,4.47) | (0.72,1.72,3.38) [(1.13,2.36,4.09)[(0.40,0.91,2.30) |(1.45,2.66,4.36)
43 | (1.49,2.70,4.38) | (0.19,0.70,2.06) |(5.40,7.04,8.36)|(1.30,2.30,3.85)(2.64,3.83,5.32)
44 | (0.64,1.13,2.43) | (0.40,0.74,1.96) |(5.21,6.64,7.81)(0.38,0.96,2.32)|(3.11,4.51,6.06)
45 | (1.26,2.28,3.83) | (0.43,1.13,2.60) |(3.06,4.60,6.21)|(0.21,0.79,2.23)|(2.62,4.15,5.87)
46 | (1.17,2.30,3.98) | (0.45,1.32,2.87) |(2.15,3.57,5.30)((0.32,0.96,2.36) | (2.26,3.64,5.30)
47 | (1.66,2.98,4.72) | (0.51,1.30,2.79) |(1.57,2.72,4.32)|(0.36,0.94,2.36) |(1.72,3.06,4.83)
48 | (1.60,2.94,4.72) | (0.68,1.49,3.00) |(1.49,2.68,4.38)|(0.72,1.49,3.00)|(2.00,3.43,5.17)
49 | (2.17,3.60,5.28) | (0.60,1.28,2.77) |(4.06,5.83,7.43)|(0.87,1.62,3.06) |(2.02,3.34,4.98)
50 | (2.06,3.49,5.23) | (0.64,1.34,2.74) |(4.26,5.98,7.55)((0.98,1.72,3.13)|(1.21,2.43,4.17)
51 | (1.21,2.43,4.17) | (0.38,1.17,2.66) |(2.91,4.53,6.26)|(0.75,1.96,3.64) |(2.04,3.49,5.21)
52 | (1.13,2.32,4.06) | (0.74,1.55,3.04) |(1.62,2.94,4.66)|(0.32,0.79,2.15)|(1.91,3.11,4.68)
53 | (1.72,2.96,4.60) | (0.72,1.70,3.35) |(1.91,3.21,4.91)|(0.26,0.70,2.00)|(2.04,3.47,5.17)
54 | (1.68,2.9,4.66) | (0.66,1.55,3.13) |(1.51,2.66,4.34)|(0.36,0.85,2.19)|(2.06,3.34,5.00)
55 | (3.06,4.68,6.43) | (0.70,1.66,3.28) |(2.49,3.94,5.70)|(0.55,1.17,2.57)|(1.51,2.57,4.15)
56 | (3.21,4.96,6.79) | (1.11,2.26,3.96) |(1.45,2.81,4.60)|(0.32,0.77,2.09)((0.87,1.83,3.47)
57 | (2.21,3.83,5.70) | (1.02,2.00,3.55) |(2.09,3.64,5.45)|(0.64,1.32,2.77)(1.55,2.68,4.30)
58 | (1.77,3.17,4.98) | (1.23,2.53,4.30) |(1.30,2.53,4.30)((0.38,0.89,2.23)|(1.52,2.74,4.43)
59 | (1.45,2.79,4.62) | (1.04,2.06,3.66) |(1.74,3.00,4.70)((0.57,1.21,2.62)|(1.91,3.23,4.94)
60 | (1.57,2.96,4.77) | (1.43,2.79,4.57) |(0.85,1.89,3.55)((0.26,0.87,2.32)|(1.21,2.34,4.06)
61 | (3.53,5.30,7.02) | (1.34,2.68,4.49) |(0.91,2.00,3.66)|(0.30,0.89,2.32)|(0.64,1.34,2.81)
62 | (3.40,5.02,6.64) | (1.15,2.36,4.09) |(1.60,2.91,4.68)|(0.51,1.15,2.55)|(1.02,1.96,3.53)
63 | (3.66,5.45,7.17) | (1.28,2.51,4.21) |(1.15,2.19,3.85)|(0.19,0.66,2.02)|(0.62,1.38,2.89)
64 |(2.68,4.28,6.11) | (1.47,2.83,4.62) |(0.83,1.89,3.53)|(0.34,0.89,2.28)|(0.77,1.62,3.15)
65 |(2.09,3.64,5.51) | (1.56,2.89,4.64) |(1.09,2.11,3.74)|(0.50,1.11,2.50) |(1.22,2.28,3.91)
66 | (2.04,3.54,5.39) | (1.57,3.15,5.00) |(0.48,1.28,2.87)|(0.30,0.85,2.26)|(0.87,1.83,3.46)
67 | (4.45,6.00,7.43) | (1.49,2.72,4.43) |(0.85,1.89,3.51)|(0.34,0.89,2.28)(0.35,0.89,2.30)
68 | (4.62,6.38,7.89) | (1.51,2.94,4.74) |(1.60,2.70,4.26)|(0.60,1.36,2.83)((0.79,1.49,2.96)
69 | (4.66,6.32,7.74) | (2.13,3.64,5.47) |(1.15,2.17,3.79)|(0.34,0.85,2.23)(0.72,1.40,2.81)
70 (3.87,5.55,7.19) | (1.60,2.91,4.68) |(1.13,2.15,3.77)((0.43,1.02,2.38)|(0.66,1.36,2.83)
71 (3.70,5.36,7.04) | (1.64,3.00,4.72) |(0.65,1.57,3.17)((0.43,1.00,2.36){(0.70,1.55,3.09)
72 | (3.02,4.49,6.13) | (1.43,2.77,4.53) |(0.94,1.94,3.55)((0.38,0.96,2.34)|(1.15,2.17,3.74)
73 | (1.55,2.68,4.28) | (1.06,2.04,3.64) |(4.30,5.91,7.34)((3.30,4.81,6.40) (3.40,4.89,6.36)
74 | (2.57,3.96,5.57) | (1.94,3.09,4.62) [(2.15,3.64,5.43)((1.98,3.19,4.77)|(1.72,2.79,4.32)
75 | (2.45,4.04,5.81) | (1.96,3.26,4.89) |(1.98,3.40,5.13)|(1.09,2.04,3.57)|(1.34,2.47,4.06)
76 | (2.04,3.68,5.60) | (1.38,2.70,4.45) |(1.30,2.64,4.43)|(0.49,1.23,2.72)|(1.13,2.30,3.96)
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sl P # + A L
(c,a,d) (c,a,d) (c,a,d) (c,a,d) (c,a,d)

77 | (1.38,2.79,4.64) | (0.91,1.98,3.60) |(1.23,2.40,4.11)|(0.15,0.62,1.98)|(1.21,2.40,4.11)
78 | (1.72,3.06,4.81) | (1.60,2.83,4.51) |(1.87,3.26,4.98)|(0.40,1.06,2.53)|(2.09,3.28,4.87)
79 |(0.57,1.39,2.96) | (0.80,1.67,3.22) |(4.41,6.00,7.43)|(0.87,1.78,3.35)|(1.89,3.17,4.89)
80 |(1.79,3.06,4.72) | (1.36,2.38,3.94) |(3.94,5.55,7.13)|(1.45,2.57,4.19)|(2.21,3.49,5.11)
81 |(2.43,3.91,5.70) | (1.30,2.40,4.02) |(3.02,4.51,6.23)|(0.66,1.51,3.06)|(1.11,2.09,3.68)
82 |(1.87,3.43,5.30) | (1.26,2.53,4.30) |(1.55,2.77,4.38)|(0.53,1.17,2.60)|(1.32,2.30,3.87)
83 | (1.40,2.70,4.45) | (1.13,2.23,3.85) |(1.87,3.30,5.04)|(0.30,0.98,2.45)|(1.64,3.00,4.74)
84 |(1.91,3.21,4.85) | (0.87,1.87,3.51) |(1.23,2.40,4.15)((0.21,0.77,2.19)(1.28,2.43,4.11)
85 | (1.70,3.15,4.96) | (0.28,0.85,2.28) |(5.04,6.64,7.98)((0.98,1.85,3.38)|(2.72,4.00,5.57)
86 | (1.32,2.53,4.32) | (0.21,0.77,2.15) |(5.07,6.72,8.13)|(1.34,2.19,3.68)(2.98,4.45,6.00)
87 |(0.43,1.13,2.57) | (0.30,0.70,2.00) |(2.91,4.47,6.13)((0.39,0.83,2.11)|(2.85,4.34,6.00)
88 |(0.72,1.60,3.15) | (0.30,0.91,2.36) |(3.38,5.02,6.66)|(0.40,0.98,2.34)|(2.19,3.66,5.45)
89 |(0.98,2.06,3.68) | (1.13,2.19,3.79) |(2.02,3.32,4.96)|(0.32,0.91,2.28) |(1.49,2.74,4.43)
90 |(1.26,2.53,4.32) | (1.06,2.21,3.89) |(0.87,1.94,3.64)|(0.09,0.55,1.94)|(0.96,2.09,3.81)
91 | (2.77,4.40,6.21) | (1.04,2.09,3.70) |(2.36,4.00,5.79)|(0.45,1.17,2.64) |(0.85,1.83,3.43)
92 | (2.77,4.43,6.26) | (0.77,1.57,3.06) |(3.09,4.83,6.60)|(0.52,1.15,2.52) |(1.36,2.43,3.98)
93 | (1.74,3.13,4.91) | (0.70,1.66,3.28) |(2.70,4.30,6.04)[(0.32,0.81,2.15)|(1.85,3.11,4.81)
94 | (1.36,2.51,4.23) | (0.45,1.23,2.79) |(3.68,5.23,6.81)|(0.51,1.17,2.66)(2.21,3.53,5.19)
95 |(1.19,2.36,4.11) | (1.17,2.23,3.89) |(1.61,3.02,4.87)((0.28,0.85,2.23)|(1.46,2.61,4.24)
96 | (1.72,3.21,5.04) | (1.85,3.32,5.15) |(1.28,2.47,4.17)|(0.38,0.91,2.28)|(1.38,2.49,4.11)
97 | (4.45,6.21,7.77) | (1.47,2.74,4.47) |(0.89,1.85,3.43)((0.41,1.00,2.41)|(0.55,1.23,2.66)
98 | (3.62,5.34,7.04) | (1.57,2.87,4.60) |(1.55,2.83,4.57)/(0.09,0.62,2.06)(0.66,1.49,3.06)
99 | (2.94,4.62,6.40) | (1.36,2.60,4.32) |(1.85,3.28,5.06)|(0.40,1.02,2.40)((0.87,1.77,3.32)
100 | (2.83,4.49,6.21) | (1.26,2.38,4.02) |(1.43,2.72,4.47)|(0.49,1.15,2.60)|(1.19,2.28,3.89)
101 | (1.66,3.15,5.04) | (1.47,2.83,4.62) |(1.04,2.02,3.64)(0.19,0.64,2.02)|(1.00,1.94,3.53)
102 | (2.09,3:55,5.32) | (1.91,3.38,5.19) |(0.70,1.66,3.28)|(0.28,0.89,2.34) |(1.06,2.02,3.60)
103 | (4.60,6.26,7.72) | (1.77,3.04,4.66) |(1.06,2.09,3.72)|(0.77,1.36,2.70)|(0.64,1.28,2.68)
104 | (4.15,5.91,7.51) | (1.57,2.94,4.74) |(1.09,1.98,3.47)|(0.64,1.28,2.66)|(0.83,1.45,2.83)
105 | (4.17,5.94,7.57) | (1.60,3.00,4.83) [(0.94,1.85,3.43)((0.19,0.72,2.11)|(0.57,1.38,2.96)
106 | (3.77,5.47,7.17) | (1.66,3.06,4.81) |(0.68,1.55,3.13)|(0.32,0.87,2.23)|(0.62,1.23,2.62)
107 | (3.32,4.98,6.70) | (2.47,3.94,5.66) |(1.06,2.06,3.62)((0.51,1.04,2.38)|(0.87,1.70,3.19)
108 | (3.11,4.70,6.43) | (1.49,2.96,4.77) |(0.89,1.81,3.38)((0.47,0.87,2.13){(0.79,1.55,3.04)
109 | (2.38,3.87,5.60) | (2.00,3.38,5.09) |(1.43,2.70,4.43)|(5.36,6.98,8.19)(1.96,3.23,4.87)
110 | (2.55,4.23,6.11) | (2.34,3.96,5.77) |(1.00,1.94,3.49)|(4.38,6.06,7.64)|(1.81,3.06,4.74)
111 | (1.53,3.39,5.30) | (2.47,3.87,5.51) |(1.66,3.04,4.79)|(1.36,2.40,3.96)(1.06,1.89,3.40)
112 | (2.30,3.79,5.57) | (2.02,3.55,5.32) |(1.23,2.51,4.26)|(0.53,1.32,2.85)|(0.91,1.89,3.51)
113 | (2.30,3.83,5.55) | (1.89,3.40,5.19) |(0.49,1.30,2.83)((0.32,0.81,2.13)|(0.72,1.53,3.09)
114 | (2.17,3.66,5.40) | (1.47,2.85,4.64) |(1.45,2.49,4.06)|(0.57,1.21,2.62)|(0.66,1.49,3.02)
115 |(1.74,3.11,4.83) | (0.96,2.04,3.68) |(2.77,4.30,6.04)|(2.91,4.38,6.02) | (2.45,3.77,5.43)
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sl P # + A L
(c,a,d) (c,a,d) (c,a,d) (c,a,d) (c,a,d)

116 | (1.49,2.64,4.30) | (1.59,2.74,4.28) |(3.26,4.87,6.55)|(3.77,5.55,7.30) |(2.34,3.72,5.43)
117 | (2.45,3.91,5.68) | (1.60,2.89,4.57) |(1.87,3.30,5.04)|(1.83,3.13,4.81)|(1.13,2.36,4.11)
118 | (2.74,4.38,6.15) | (2.60,4.28,6.13) |(0.98,1.94,3.53)|(0.45,1.19,2.70)|(0.57,1.26,2.74)
119 | (2.36,3.89,5.66) | (1.98,3.40,5.19) |(1.43,2.68,4.38)|(0.68,1.43,2.85)|(0.89,1.96,3.68)
120 | (1.96,3.30,5.02) | (1.79,3.26,5.11) |(1.17,2.34,4.06)|(0.79,1.45,2.83)|(1.26,2.40,4.06)
121 | (0.98,1.94,3.60) | (0.50,1.17,2.63) |(4.64,6.21,7.53)|(1.32,2.38,4.00)|(2.55,3.91,5.55)
122 | (0.62,1.45,2.98) | (1.15,1.98,3.40) |(5.47,7.11,8.38)|(1.26,2.19,3.70)|(3.17,4.51,5.96)
123 | (1.36,2.55,4.28) | (1.02,2.02,3.62) |(2.60,4.09,5.81)((0.77,1.62,3.13)|(1.70,2.83,4.40)
124 | (0.83,1.91,3.60) | (1.87,3.21,4.89) |(1.13,2.11,3.68)((0.19,0.70,2.11){(0.64,1.62,3.26)
125 | (1.81,3.23,5.00) | (1.85,3.26,5.00) |(1.49,2.72,4.43)(0.32,0.98,2.45)|(0.87,1.81,3.38)
126 | (1.72,3.02,4.74) | (1.74,3.19,5.00) |(1.06,2.11,3.72)|(0.26,0.77,2.15)|(0.62,1.51,3.09)
127 | (2.64,4.19,5.94) | (0.68,1.47,2.98) |(4.09,5.81,7.40)|(0.87,1.57,3.00)|(1.68,2.87,4.51)
128 | (2.28,3.77,5.60) | (0.40,1.02,2.38) |(4.15,5.94,7.57)|(0.74,1.47,2.94)|(1.85,3.15,4.81)
129 | (2.49,3.85,5.38) | (0.55,1.28,2.79) |(5.09,6.70,8.00)|(0.64,1.32,2.77)|(2.49,3.85,5.51)
130 |(0.45,1.09,2.53) | (0.43,0.91,2.21) |(3.34,4.94,6.60)|(0.37,0.87,2.15)|(2.62,3.98,5.53)
131 |(0.70,1.57,3.13) | (0.70,1.51,3.00) |(2.38,3.74,5.38)|(0.28,0.74,2.06) | (1.91,3.30,5.00)
132 | (1.60,2.89,4.60) | (1.23,2.49,4.23) |(1.43,2.51,4.15)(0.19,0.68,2.02)|(1.53,2.70,4.34)
133 | (3.55,5.21,6.91) | (1.34,2.40,4.00) |(1.89,3.09,4.68)|(0.77,1.40,2.79)|(1.06,1.85,3.32)
134 | (4.30,6.09,7.64) | (2.02,3.43,5.15) |(1.74,2.91,4.55)|(0.43,0.85,2.13)|(1.02,2.02,3.62)
135 | (3.51,5.28,7.04) | (1.34,2.79,4.68) |(0.91,1.81,3.34)((0.17,0.60,1.94)|(0.45,1.09,2.51)
136 | (1.94,3.32,5.09) | (0.85,1.85,3.47) |(2.32,3.87,5.70)(0.40,0.98,2.36) |(1.60,2.68,4.26)
137 | (2.34,3.85,5.64) | (1.62,3.13,4.94) ((0.94,1.96,3.60)(0.17,0.64,2.02)|(0.81,1.85,3.55)
138 | (2.13,3.55,5.26) | (2.30,3.81,5.55) |(0.98,2.15,3.85)|(0.57,1.13,2.47)|(0.87,1.68,3.15)
139 | (4.96,6.77,8.28) | (1.72,3.17,4.98) |(1.21,2.09,3.57)|(0.38,0.89,2.26)(0.49,1.04,2.45)
140 | (4.45,6.13,7.60) | (1.74,3.21,5.02) |(0.89,1.91,3.51)((0.30,0.79,2.15)|(0.43,0.98,2.34)
141 | (4.135.72,7.17) | (1.77,2.91,4.51) |(0.89,1.70,3.15)|(0.70,1.30,2.68) | (0.87,1.57,2.96)
142 | (4.00,5.72,7.40) | (2.36,4.13,5.98) |(0.87,1.83,3.38)|(0.23,0.60,1.85)|(0.60,1.32,2.79)
143 | (3.11,4.74,6.49) | (1.83,3.21,4.98) |(0.85,1.89,3.52)|(0.40,0.96,2.34)|(0.85,1.87,3.49)
144 | (2.15,3.62,5.38) | (1.79,3.11,4.79) |(0.68,1.60,3.17)(0.55,1.04,2.34)|(0.98,1.89,3.40)
145 | (2.70,4.21,5.89) | (2.26,3.74,5.49) |(0.74,1.74,3.39) |(5.66,7.34,8.55) | (2.38,3.81,5.49)
146 | (2.00,3.38,5.15) | (2.17,3.43,5.02) ((0.98,1.98,3.55)|(4.94,6.60,8.00)(1.30,2.43,4.13)
147 | (3.45,5.19,6.89) | (3.23,4.91,6.72) |(0.72,1.66,3.32)((2.32,3.79,5.49)|(0.85,1.72,3.23)
148 (2.00,3.57,5.45 | (2.51,4.11,5.91 |(0.68,1.57,3.15(1.34,2.60,4.28 | (0.47,1.36,2.96
149 | (2.19,3.74,5.51) | (2.28,3.79,5.57) |(0.43,1.23,2.74)|(0.68,1.53,3.06) (0.49,1.04,2.43)
150 | (2.62,4.11,5.83) | (1.85,3.32,5.13) |(1.45,2.62,4.26)|(0.57,1.13,2.43)|(0.70,1.49,2.98)
151 | (2.30,3.83,5.60) | (2.09,3.36,5.00) |(0.87,1.91,3.55)(4.79,6.45,7.87)|(1.64,2.81,4.47)
152 | (2.49,3.96,5.62) | (2.38,3.77,5.43) |(1.02,1.98,3.57)|(4.79,6.45,7.87)|(1.94,3.21,4.87)
153 | (2.50,4.09,5.91) | (3.20,4.93,6.80) |(0.85,1.91,3.61)|(2.80,4.33,6.09)|(0.83,1.76,3.35)
154 | (2.49,4.11,5.96) | (2.94,4.66,6.53) |(0.60,1.47,3.09)|(1.68,2.98,4.72)|(0.77,1.53,3.00)
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155 | (2.81,4.43,6.17) | (3.13,4.79,6.55) |(0.34,1.17,2.74)|(0.72,1.55,3.06) |(0.45,1.04,2.45)
156 | (2.47,4.06,5.85) | (2.17,3.60,5.28) |(1.02,2.00,3.62)|(0.66,1.51,3.04)|(0.47,1.21,2.77)
157 |(2.72,4.34,6.13) | (2.19,3.66,5.43) |(1.83,3.06,4.68)|(1.55,2.62,4.21)|(1.49,2.40,3.87)
158 | (2.23,3.74,5.53) | (2.15,3.62,5.38) |(2.06,3.57,5.40)(3.23,4.77,6.38) | (2.47,3.85,5.49)
159 | (1.83,3.23,5.00) | (1.57,2.98,4.74) |(1.74,2.91,4.53)((1.70,3.02,4.77) | (1.47,2.53,4.15)
160 | (1.79,3.17,4.96) | (2.51,4.13,5.98) |(1.06,2.06,3.64)|(0.98,1.83,3.36)|(0.91,1.72,3.17)
161 | (1.45,2.79,4.53) | (2.53,4.11,5.85) |(0.62,1.57,3.21)((0.53,1.23,2.70)|(0.53,1.26,2.74)
162 | (1.98,3.43,5.19) | (2.28,3.89,5.72) |(0.62,1.64,3.30)|(0.45,1.15,2.62)|(0.67,1.54,3.09)
163 |(2.54,,4.00,5.67) | (1.87,3.00,4.54) |(2.20,3.61,5.35)|(0.54,1.33,2.87)|(1.52,2.57,4.15)
164 | (1.70,2.94,4.64) | (1.13,2.13,3.68) |(4.09,5.85,7.57)((1.02,1.91,3.48)|(2.68,4.28,6.09)
165 | (2.11,3.46,5.15) | (3.13,4.77,6.45) |(1.37,2.35,3.85)|(0.76,1.39,2.76) | (1.49,2.51,4.02)
166 | (1.70,2.96,4.68) | (1.30,2.45,4.11) |(2.30,3.74,5.47)|(0.36,0.96,2.34)(1.32,2.43,4.00)
167 | (1.34,2.66,4.40) | (2.11,3.55,5.30) |(1.26,2.36,3.98)((0.21,0.70,2.06)(0.43,1.21,2.79)
168 | (1.30,2.65,4.46) | (1.78,3.22,5.00) |(0.85,1.91,3.57)|(0.20,0.78,2.22) |(0.52,1.46,3.09)
169 | (4.77,6.60,8.15) | (2.38,3.89,5.68) |(0.79,1.62,3.11)|(0.23,0.77,2.11) | (0.26,0.94,2.40)
170 |(3.70,5.36,7.00) | (1.15,2.38,4.17) |(2.72,4.15,5.83)|(0.45,1.06,2.53) | (1.49,2.60,4.19)
171 | (2.23,3.83,5.68) | (1.30,2.51,4.23) |(2.45,3.89,5.62)((0.87,1.72,3.26) |(1.34,2.28,3.81)
172 | (1.45,2.70,4.43) | (0.87,1.68,3.15) |(3.66,5.40,7.13)(0.23,0.79,2.15)|(1.85,3.13,4.81)
173 | (2.36,3.47,4.91) | (2.02,3.21,4.81) |(1.77,3.06,4.74)((0.21,0.62,1.94) |(1.26,2.40,4.11)
174 | (1.43,2.53,4.15) | (0.89,1.85,3.51) |(2.00,3.28,4.94)|(0.13,0.57,1.94)|(1.57,2.62,4.19)
175 | (4.83,6.55,8.04) | (1.72,3.15,4.87) |(1.26,2.28,3.87)|(0.38,0.87,2.21)|(0.38,0.87,2.23)
176 | (5.30,6.91,8.21) | (2.04,3.43,5.17) |(1.04,2.15,3.83)|(0.28,0.74,2.11)|(0.49,1.15,2.62)
177 | (4.30,6.09,7.68) | (1.96,3.36,5.11) |(0.91,1.83,3.36)((0.57,1.17,2.53)|(0.74,1.51,2.98)
178 | (4.15,5.89,7.49) | (2.34,4.04,5.91) |(0.94,1.77,3.23)((0.32,0.77,2.04)|(0.23,0.77,2.15)
179 | (2.79,4.26,5.94) | (1.85,3.17,4.87) |(1.36,2.43,4.00)|(0.26,0.81,2.19)|(0.85,1.70,3.23)
180 |(2.72,4.19,5.91) | (1.85,3.21,4.89) |(1.21,2.19,3.77)|(0.23,0.57,1.83)|(0.96,1.85,3.36)
181 | (3.09,4.64,6.30) | (2.94,4.40,6.09) |(0.79,1.74,3.32)|(5.61,7.17,8.35) | (1.87,3.04,4.61)
182 |(3.23,4.91,6.66) | (2.81,4.36,6.06) |(0.49,1.34,2.91)|(4.51,6.11,7.51)|(2.17,3.43,5.02)
183 | (2.36,3.83,5.57) | (3.89,5.66,7.32) |(0.77,1.74,3.36) ((3.00,4.34,5.83)(1.13,2.06,3.62)
184 | (2.30,3.89,5.68) | (3.83,5.45,7.00) [(0.47,1.17,2.66)|(1.23,2.21,3.72)|(0.57,1.15,2.51)
185 | (1.89,3.38,5.19) | (3.04,4.81,6.62) ((0.32,0.94,2.36)|(1.28,2.30,3.83)|(0.62,1.36,2.87)
186 | (2.38,3.94,5.70) | (3.38,4.91,6.49) ((0.28,0.91,2.39)((0.83,1.68,3.17)|(0.57,1.21,2.66)
187 | (2.83,4.32,5.98) | (2.32,3.74,5.49) |(1.02,2.19,3.83)|(4.68,6.06,7.26)|(1.57,2.66,4.21)
188 | (3.26,4.68,6.19) | (2.79,4.26,5.94) |(1.02,2.02,3.57)((5.60,7.23,8.45)|(2.28,3.51,5.04)
189 | (2.43,3.98,5.70) | (3.55,5.21,6.85) |(0.30,0.89,2.32)((3.79,5.38,6.94)|(0.79,1.77,3.34)
190 | (2.43,3.98,5.79) | (4.53,6.23,7.66) |(0.53,1.30,2.79)|(1.19,2.15,3.70)|(0.53,1.06,2.38)
191 | (2.15,3.57,5.28) | (3.77,5.49,7.11) |(0.34,1.04,2.53)|(0.91,1.91,3.47)|(0.40,1.09,2.53)
192 | (2.89,4.38,6.04) | (3.96,5.57,7.13) |(0.23,0.89,2.36)|(0.91,1.79,3.34)|(0.32,0.87,2.28)
193 | (4.19,5.96,7.62) | (3.72,5.36,6.98) |(3.72,5.36,6.98)|(1.64,2.72,4.32)|(0.94,1.62,3.00)
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194 | (3.55,5.21,6.89) | (3.77,5.51,7.26) |(0.34,1.11,2.66) |(1.57,2.74,4.34)|(0.79,1.49,2.91)
195 |(3.23,4.74,6.35) | (3.23,4.81,6.47) |(0.38,1.23,2.83)|(3.79,5.60,7.36) | (1.68,2.83,4.40)
196 | (2.23,3.83,5.62) | (4.50,6.28,7.87) |(0.51,1.17,2.62)|(1.36,2.45,4.02) |(0.57,1.19,2.55)
197 |(1.83,3.30,5.13) | (4.77,6.60,8.21) |(0.11,0.52,1.87)|(0.47,1.15,2.62)|(0.30,0.70,1.98)
198 | (1.77,3.23,5.06) | (4.60,6.43,7.98) ((0.21,0.79,2.19)((0.47,1.11,2.53)|(0.43,0.98,2.36)
199 | (3.96,5.70,7.36) | (3.64,5.45,7.15) |(0.26,0.96,2.49)(0.91,1.87,3.47)|(1.09,2.06,3.62)
200 | (2.74,4.30,6.06) | (3.57,5.27,6.95) |(0.64,1.53,3.13)(0.98,1.83,3.32)|(0.81,1.51,2.94)
201 | (2.98,4.64,6.36) | (3.51,5.17,6.85) |(0.66,1.64,3.23)((0.85,1.79,3.36)|(0.51,1.17,2.62)
202 | (2.47,4.00,5.79) | (4.02,5.85,7.62) |(0.70,1.57,3.15)|(1.70,3.02,4.81)(1.06,2.00,3.57)
203 | (2.60,4.21,6.04) | (4.21,5.89,7.51) |(0.45,1.19,2.66)|(1.00,1.85,3.40)|(0.62,1.21,2.55)
204 | (1.22,2.50,4.30) | (2.75,4.31,5.92) |(0.37,1.24,2.87)|(0.13,0.63,2.00)|(0.50,1.04,2.43)
205 | (3.72,5.47,7.17) | (3.00,4.53,6.26) |(0.66,1.45,2.96)|(0.17,0.66,2.02)|(0.65,1.46,2.93)
206 | (3.19,4.81,6.49) | (3.21,4.81,6.49) |(0.40,1.19,2.79)|(0.23,0.70,2.06)(0.49,1.15,2.55)
207 | (3.06,4.77,6.53) | (2.85,4.66,6.51) |(0.68,1.47,2.96)|(0.45,0.89,2.17)|(0.53,1.34,2.87)
208 |(2.30,3.74,5.49) | (2.64,4.21,5.96) |(0.55,1.49,3.13)|(0.40,1.11,2.57)|(0.79,1.60,3.15)
209 | (2.02,3.32,4.96) | (3.21,4.87,6.57) |(0.98,1.91,3.45)|(0.66,1.40,2.87)|(0.79,1.53,3.02)
210 | (1.49,2.77,4.47) | (4.47,6.21,7.79) |(0.70,1.47,2.98)((0.21,0.60,1.89) |(0.64,1.28,2.68)
211 | (5.17,6.96,8.34) | (2.81,4.38,6.13) ((0.21,0.77,2.19)((0.15,0.55,1.85) |(0.47,1.06,2.45)
212 | (4.60,6.38,7.94) | (2.79,4.45,6.26) |(0.53,1.26,2.72)(0.06,0.38,1.64)(0.34,0.98,2.40)
213 | (4.66,6.36,7.81) | (3.43,5.06,6.70) |(0.79,1.55,3.04)((0.34,0.72,1.98)|(0.66,1.43,2.91)
214 | (2.74,4.47,6.32) | (3.06,4.79,6.55) |(0.85,1.66,3.11)((0.21,0.74,2.11)|(0.45,1.11,2.53)
215 | (2.60,4.17,5.94) | (2.77,4.51,6.38) |(0.79,1.62,3.13)|(0.28,0.72,2.06) (0.68,1.51,3.02)
216 | (2.51,3.66,5.11) | (2.68,4.17,5.91) |(1.38,2.36,3.83)|(0.45,0.83,2.09)(1.06,1.87,3.36)
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(2.32,3.70,5.36)
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(2.89, 4.28,5.83)

(3.11,4.64,6.30)
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(0.64, 1.64,3.30)

(2.02,3.47,5.21)

(1.64, 2.96, 4.64 )

(1.89,3.23,4.89)

(0.28,0.96, 2.45)

10

(1.30,2.53,4.21)

(1.23,2.21,3.81)

(0.98,2.21,3.98)

(1.32,2.53,4.23)

(1.09, 2.09, 3.64)

11

(1.28, 2.66, 4.49)

(0.91,2.02,3.72)

(1.13,2.21,3.87)

(2.32,3.87,5.64)

(1.23,2.34,4.00)

12

(1.21, 2.53,4.30)

(0.91,1.79,3.32)

(1.02, 2.06, 3.66)

(1.83, 3.04, 4.66)

(1.68, 2.96, 4.68)

13

(1.87,3.19,4.91)

(1.66, 2.87, 4.55)

(1.06, 1.85,3.30)

(2.04, 3.26, 4.85)

(1.74,2.89,4.49)

14

(1.02, 2.15,3.83)

(1.20, 2.30, 4.04)

(0.74,1.85,3.52)

(0.76,1.87,3.58)

(1.61,2.72,4.26)

15

(0.49, 1.38,3.00)

(2.87,4.55,6.30)

(2.53, 4.00,5.70)

(2.47,3.85,5.49)

(0.30,0.87,2.28)

16

(0.85,2.04,3.81)

(2.00, 3.26, 4.89)

(1.32,2.32,3.89)

(1.91,3.13,4.72)

(0.34,0.89, 2.30)

17

(1.30, 2.62, 4.36)

(0.83,1.74,3.34)

(0.98, 2.15,3.85)

(2.28,3.78,5.48)

(1.94, 3.36,5.06)

18

(1.70, 3.19,5.04)

(1.02,1.98,3.60)

(0.85,1.70,3.19)

(2.32,3.60,5.19)

(1.72,3.23,5.06)

19

(2.09, 3.53,5.26)

(1.13,2.13,3.70)

(0.85,1.66, 3.15)

(1.94,3.13,4.70)

(2.06,3.45,5.11)

20

(1.32,2.87,4.74)

(0.70, 1.68,3.30)

(0.55,1.26,2.77)

(1.40, 2.68, 4.36)

(1.09, 2.26,3.91)

21

(1.89, 3.38,5.17)

(1.04,2.11,3.81)

(0.79, 1.53,3.00)

(1.40, 2.70 4.43 )

(1.43,2.49,4.11)

22

(0.77,1.79, 3.47)

(2.55, 4.09, 5.77)

(2.15,351,5.17)

(2.21,357,5.21)

(0.32,0.94,2.36)

23

(157 3.155.06)

(0.721.553.04)

(0.941.873.45)

(1.602.914.66)

(2.493.965.64)

24

(1.68, 3.26,5.15)

(0.51,1.34,2.91)

(0.68, 1.55,3.13)

(1.70,3.04, 4.74)

(1.79, 3.38,5.26)

25

(1.83,3.17,4.89)

(1.15,2.19,3.81)

(0.91,1.79,3.32)

(1.89, 3.23,4.94)

(2.06,3.21, 4.68)

26

(2.11,3.62,5.38)

(0.64,1.43,2.96)

(0.60, 1.30, 2.74)

(2.32,357,5.15)

(2.45,3.70,5.28)

27

(2.13,3.81,5.68)

(0.47,1.19,2.74)

(0.45,1.04,2.45)

(2.00, 3.43,5.23)

(2.83,4.47,6.19)

28

(2.00, 3.45,5.21)

(0.77,1.62,3.15)

(0.85,1.83,3.51)

(1.96, 3.26, 4.91)

(2.43,3.91,5.57)

29

(2.11,3.72,5.60 )

(0.55,1.21, 2.66)

(0.68, 1.53,3.09)

(2.19,3.51,5.09)

(3.06, 4.60, 6.17)

30

(2.94, 4.66, 6.47)

(0.66, 1.45,2.94)

(0.57,1.26,2.74)

(2.06,3.15, 4.62)

(3.81,5.45,7.04)

31

(2.21,3.83,5.68)

(0.64,1.34,2.83)

(0.64,1.47,3.00)

(2.94, 4.47,6.02)

(3.77,5.21,6.60)

32

(1.81,3.47,5.36)

(0.47,1.26,2.79)

(0.70, 1.49, 2.96 )

(2.81,4.28,5.94)

(3.04, 4.64,6.32)

64
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33

(2.68, 4.43,6.26)

(0.70,1.43, 2.87)

(0.55,1.17, 2.51)

(2.15,3.55,5.23)

(2.93, 4.50,6.09)

34

(3.26,5.17,7.09)

(0.53,1.26,2.79)

(0.49,1.09, 2.51)

(2.53,3.89,5.53)

(4.04,5.77,7.40)

35

(2.26,3.72,5.47)

(0.74,1.49,2.94)

(0.98,1.64,3.02)

(2.94,4.23,5.74)

(3.06, 4.47,6.02)

36

(2.45,4.13,5.94)

(0.70, 1.49, 2.98)

(1.13,1.91,3.34)

(3.04, 4.40,5.85 )

(3.91, 5.49, 6.96 )

37

(1.09, 2.04,3.55)

(3.70,5.11, 6.53)

(3.17, 4.43,5.85)

(2.72,4.06,5.62)

(0.30,0.79, 2.11)

38

(0.87, 2.06,3.81)

(2.30,3.77,553)

(1.89, 3.04, 4.64)

(2.30,3.74,5.51)

(0.30,1.04, 2.57)

39

(0.68, 1.66, 3.26)

(1.40,2.74,4.49)

(1.32, 2.53,4.26)

(1.91,3.23,4.91)

(0.19,0.77,2.15)

40

(1.15,2.35,4.11)

(1.48, 2.52, 4.02)

(1.00, 2.07,3.72)

(2.24,3.57,5.22)

(0.93,1.76,3.22)

41

(1.02,2.11,3.81)

(0.94,1.98,3.60)

(0.60, 1.57,3.21)

(1.26,2.47,4.19)

(1.15,2.13,3.70)

42

(1.40, 2.74, 451)

(0.94,1.96, 3.60 )

(0.91,1.85,3.43)

(1.96, 3.51,5.32)

(1.09, 2.38,4.13)

43

(0.72,1.55,3.09)

(4.13,5.96,7.55)

(3.06, 4.53,6.11)

(3.34,4.85,6.47)

(0.28,0.77,2.11)

44

(0.38,0.77,2.02)

(4.89,6.45,7.70)

(351,4.79,6.13)

(3.38,4.72,6.13)

(0.09, 0.28, 1.38 )

45

(0.74,1.77,3.49)

(2.00, 3.32,5.00)

(1.62, 2.85,4.53)

(1.81,3.09,4.83)

(0.32,0.94,2.36)

46

(1.13,2.23,3.91)

(1.62, 3.04,4.85)

(1.51,2.70,4.34)

(1.60, 2.94, 4.70)

(0.57,1.45,3.00)

47

(1.23,2.53,4.28)

(1.13,2.09,3.64)

(0.98,1.96, 3.55)

(2.21,3.60,5.30)

(1.72,2.98,4.62)

48

(1.09, 2.28,4.02)

(0.91,1.85,3.38)

(0.98, 2.02, 3.60 )

(2.32,3.77,5.45)

(1.38,2.64,4.34)

49

(1.13,2.32,4.04)

(2.60, 3.98,5.60 )

(1.55,2.47,3.89)

(2.72,3.98,5.45)

(1.06,1.85, 3.28)

50

(1.02, 2.09, 3.68 )

(2.77,4.28,5.98)

(2.26,351,5.13)

(2.28,3.70,5.40)

(0.38, 1.04, 2.53)

51

(0.53,1.45,3.09)

(2.40,3.98,5.77)

(1.72,2.98,4.70)

(1.94,3.21,4.87)

(0.28,0.91,2.40)

52

(1.06,2.19,3.89 )

(1.51, 2.49,3.98)

(1.36, 2.32,3.87)

(1.62,2.77,4.40)

(1.02,1.91,3.43)

53

(1.40,2.81,4.64)

(0.91, 2.06,3.72)

(1.17,2.23,3.83)

(1.74,3.04,4.72)

(1.19, 2.38, 4.06)

54

(1.19, 2.51,4.32)

(0.91,1.89,3.51)

(0.79, 1.70, 3.30)

(2.21,3.57,5.23)

(2.09, 3.57,5.34)

55

(1.53,3.04,4.89)

(1.49, 2.66,4.34)

(1.09, 2.15,3.77)

(1.96, 3.28, 4.98)

(1.74, 2.89, 4.45)

56

(1.66, 3.19, 5.00)

(1.00,1.94, 353)

(0.74,1.53,3.02)

(1.74, 3.02, 4.66)

(1.68, 2.94, 4.60)

57

(1.28,2.49,4.19)

(1.79,3.13,4.81)

(1.51, 2.66,4.32)

(1.49, 2.74, 4.43)

(1.15,2.19,3.74)

58

(1.11,2.49,4.30)

(1.06, 2.17,3.85)

(1.09, 2.09, 3.66)

(1.85,3.13,4.83)

(1.70, 2.83, 4.43)

59

(1.40, 2.77,457)

(1.00, 2.00, 3.57)

(1.28,2.38,4.02)

(1.70, 3.06, 4.79)

(1.83,3.09,4.72)

60

(1.94,3.43,5.28)

(0.47,1.28,2.83)

(0.66, 1.57, 3.13)

(1.60, 2.94, 4.68 )

(2.74,4.43,6.23)

61

(1.89, 3.47,5.26)

(0.28,0.89, 2.36)

(0.43, 1.06, 2.53)

(1.53,2.83,4.55)

(2.72,4.47,6.30)

62

(153,3.11,5.00)

(0.72,1.53,3.04)

(0.89, 1.62, 3.00)

(2.79, 4.26,5.89 )

(2.23,351,5.17)

63

(2.51,4.15,5.98)

(0.79,1.70,3.30)

(0.70, 1.47,3.00)

(2.00, 3.34, 4.98)

(2.45,4.04,5.79)

64

(2.02,3.72,5.68)

(0.51,1.28,2.83)

(0.77,1.53,3.02)

(2.30, 3.79,5.53)

(2.70, 4.23,5.87)

65

(1.89, 3.51,5.38)

(0.49,1.32, 2.87)

(0.77,1.68,3.26)

(2.53, 4.09, 5.87)

(2.91,4.47,6.17)

66

(1.98, 3.61,5.54)

(0.521.35,2.91)

(0.72,1.61,3.17)

(2.30,3.76,5.48)

(2.83,4.50,6.24)

65
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67

(2.06,3.72,5.62)

(0.43,1.09, 2.53)

(0.40,0.94,2.32)

(3.49, 4.94,6.38)

(3.53,5.02,6.53)

68

(2.96,4.72,6.57)

(0.55, 1.40, 2.96 )

(0.66, 1.53,3.09)

(2.70, 4.11, 5.66)

(3.96, 5.51, 6.96)

69

(3.21,5.04,6.87)

(0.62, 1.49, 3.06)

(0.79, 1.47, 2.87)

(3.1,54.51,6.00)

(3.96,5.72,7.34)

70

(2.68,4.43,6.34)

(0.47,1.19,2.70)

(0.81,1.64,3.17)

(2.77,4.13,5.70)

(3.28,4.91,6.55)

71

(2.36, 4.09, 5.96 )

(0.74, 1.64, 3.19)

(1.00, 1.83,3.26 )

(3.23,4.72,6.34)

(3.68,5.19, 6.72)

72

(2.55,4.19,5.98)

(0.23,0.87, 2.32)

(0.74, 1.60, 3.13)

(2.21,353,5.11)

(3.23, 4.70, 6.26)

73

(1.21,2.40,4.11)

(2.74,4.21,5.89)

(3.23, 4.62,6.15)

(2.64,3.98,5.57)

(0.60, 1.11, 2.40)

74

(1.94,3.17,4.81)

(1.38, 2.62,4.34)

(1.66, 2.91, 4.64)

(1.45, 2.66, 4.36)

(0.47,1.00,2.32)

75

(2.38,3.85,5.53)

(1.19, 2.21,3.79)

(1.30, 2.26,3.77)

(1.83,3.09, 4.77)

(1.04,1.91,3.43)

76

(1.49,2.79,451)

(0.87,1.87,353)

(0.98,2.09,3.77)

(1.32,2.64,4.43)

(0.51,1.60,3.34)

7

(1.57,2.96,4.74)

(0.53,1.47,3.09)

(0.85,1.77,3.30)

(0.96, 2.11, 3.85)

(0.87,1.87,3.45)

78

(1.72,3.23,5.09)

(1.21,2.38,4.13)

(1.23,2.28,3.89)

(1.94,3.21,4.85)

(1.60, 2.74, 4.36)

79

(1.39, 2.50, 4.13)

(3.29, 4.84,6.47)

(1.72,2.85,4.43)

(1.61,2.76, 4.41)

(0.57,1.26,2.67)

80

(1.19, 2.34,3.98)

(2.81,4.23,5.83)

(2.43,3.77,5.36)

(2.04,3.45,5.15)

(0.38,0.96, 2.36)

81

(1.98, 3.32,5.06)

(1.79, 3.09, 4.77)

(1.36, 2.30, 3.81)

(2.00, 3.30, 5.00)

(0.55,1.21,2.64)

82

(1.72,3.15,4.94)

(1.49, 2.57,4.09)

(1.40, 2.38,3.89)

(1.64,2.74,4.32)

(0.79,1.83,3.47)

83

(1.49, 3.00, 4.85 )

(0.98, 1.89, 3.45)

(0.98, 1.89, 3.45)

(1.21,2.23,3.77)

(1.32,2.62,4.38)

84

(1.32,2.72,457)

(0.66, 1.45,3.00)

(0.91,1.74,3.21)

(1.64,3.02,4.81)

(0.85,1.91,3.64)

85

(0.60,1.38,2.87)

(4.19,5.91,7.47)

(3.02,4.38,5.91)

(2.49,3.79,5.40)

(0.15,0.57,1.89)

86

(0.60, 1.51, 3.09)

(3.47,5.06, 6.74)

(2.89, 4.38, 6.02)

(2.89, 4.51,6.19)

(0.26,057,1.77)

87

(0.32,0.89,2.32)

(2.47,3.85,5.45)

(1.53,2.64,4.19)

(1.83,2.94,4.43)

(0.28,0.74, 2.06 )

88

(0.47,1.32,2.89)

(2.74,4.17,5.79)

(2.38,3.68,5.23)

(2.19,3.43,4.96)

(0.17,0.64,1.98)

89

(1.79,3.30, 5.09)

(1.11,2.04,3.62)

(0.87,1.68,3.21)

(1.72,2.89,4.49)

(1.96, 3.28, 4.98)

90

(1.89,3.34,5.11)

(0.57,1.23,2.70)

(0.30, 0.96, 2.40 )

(0.68,1.68,3.34)

(1.89,3.34,5.11)

91

(1.36,2.72,4.49)

(1.09, 2.23,3.89)

(0.91,1.81,3.36)

(2.04,3.36,5.02)

(1.47,2.68,4.34)

92

(1.17,2.404.13)

(2.17,3.62,5.38)

(1.74, 2.85,4.43)

(1.43, 2.60, 4.26)

(0.72,1.62,3.19)

93

(0.94, 2.09,3.74)

(1.94,3.21,4.89)

(1.17,2.19,3.83)

(1.98,3.30, 4.94)

(0.53,1.43,3.04)

94

(0.76, 1.74, 3.39)

(2.38,3.74,5.43)

(2.38,3.64,5.19)

(2.19, 3.45,4.96)

(0.55,1.26, 2.70)

95

(1.19, 2.40, 4.17)

(1.06, 2.09,3.70)

(0.79,1.64,3.17)

(1.19, 2.28,3.89)

(1.26,2.38,4.02)

96

(2.15,3.77,5.64)

(0.51, 1.34, 2.96 )0

(0.53,1.26,2.74)

(1.40, 2,51, 4.09)

(2.70, 419, 5.89 )

97

(2.62, 4.23,6.02)

(0.81,1.64,3.15)

(0.85,1.68,3.19)

(1.94,3.38,5.11)

(2.77,4.21,5.85)

98

(1.89, 3.45,5.34)

(0.79,1.77,3.38)

(0.66, 1.55, 3.13)

(2.34,3.89,5.70)

(2.40, 3.85,5.49)

99

(1.87,3.28,5.04)

(1.13,2.30,3.98)

(0.53,1.32,2.83)

(1.30, 2.40, 4.02)

(1.77,3.09,4.72)

100

(2.06, 3.55,5.38)

(0.83,1.74,3.34)

(0.98, 2.04,3.66)

(2.02,3.36,4.98)

(2.06, 3.38,5.04)

66
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101

(2.21,3.85,5.68)

(0.36,1.02, 2.45)

(0.40, 1.11, 2.57)

(1.19, 2.34,3.98)

(2.36, 3.83,5.55)

102

(2.11,3.62,5.40)

(0.51,1.17,2.62)

(0.60, 1.36, 2.83)

(2.04,3.28,4.85)

(3.34, 4.94,6.55)

103

(2.60, 4.13,5.81)

(0.51,1.19, 2.66)

(0.60, 1.30, 2.72)

(3.06, 4.70, 6.26)

(3.32,4.85,6.40)

104

(2.94,4.72,6.62)

(0.62,1.26,2.64)

(0.91,157,2.91)

(3.17, 4.60, 6.09 )

(3.89,5.53,7.04)

105

(2.11,3.77,5.66 )

(0.49,1.17,2.62)

(0.64, 1.28, 2.68)

(2.64,4.15,5.81)

(3.57,5.30, 7.00)

106

(2.62,4.36,6.26)

(0.66, 1.32, 2.74)

(0.70, 1.40, 2.83)

(1.91,3.15,4.72)

(2.91,4.47,6.06)

107

(3.32,5.11, 6.89)

(0.53,1.34,2.89)

(0.55,1.21, 2.66)

(2.45,3.66,5.17)

(4.34,5.96,7.43)

108

(2.62, 4.34,6.17)

(0.66, 1.43, 2.96)

(0.89, 1.68,3.17)

(2.38,3.72,5.32)

(3.53,5.15,6.77)

109

(2.36,3.96,5.79)

(0.87,2.02,3.77)

(2.49,3.77,5.34)

(3.17,4.74,6.36)

(0.38,1.09, 2.53)

110

(2.70, 4.30, 6.09 )

(0.66, 1.66, 3.30)

(1.60, 2.72, 4.28)

(2.79, 4.15,5.74)

(0.62,1.45,2.98)

111

(2.15,3.62,5.36)

(1.23,2.32,3.96)

(1.23,2.38, .06 )

(1.60, 2.94,4.72)

(0.77,1.74,3.34)

112

(2.38,4.02,5.85)

(0.68,1.62,3.21)

(1.04, 2.15,3.77)

(1.53,2.77,4.43)

(1.04,2.21,3.87)

113

(2.43,4.13,5.91)

(0.62,1.34,2.79)

(0.87,1.74,3.26)

(1.40,2.51,4.11)

(1.32,2.57,4.26)

114

(2.28,3.72,5.45)

(1.57,2.81,4.49)

(1.17,2.15,3.70)

(2.40,3.79,5.40)

(0.94,1.83,3.40)

115

(1.19, 2.36, 4.04)

(2.13,3.57,5.30)

(1.68, 2.91, 453)

(1.68, 2.87, 4.53)

(0.28,0.94,2.36)

116

(1.39, 2.63, 4.37

(2.04,3.38,5.09)

(2.55, 3.98,5.62)

(1.89, 3.26,5.00)

(0.47,0.89,2.17)

117

(1.43,2.72,4.49)

(1.32,2.57,4.34)

(1.34, 2.40, 4.06)

(1.60, 2.81,4.49)

(0.77,1.45,2.83)

118

(2,51, 4.23, 6.06 )

(0.64, 1.45,2.96)

(0.85,1.78,3.39)

(1.48, 2.57,4.17)

(1.02,2.23,4.00)

119

((2.40, 3.98, 5.77)

(1.00, 1.91, 3.49)

(1.06,2.11, .74)

(1.51, 2.77 4.45)

(1.45, 2.40, 3.89)

120

(2.21,3.77,553)

(1.04, 2.00, 3.55)

(0.66, 1.53,3.09)

(2.23,3.55,5.19)

(1.38,2.51,4.11)

121

(0.67,1.46,2.93)

(3.83,5.45,6.98)

(2.17,3.68,5.43)

(2.23,3.68,5.43)

(0.21,0.70, 2.09)

122

(1.19,2.23,3.81)

(4.38,5.89,7.26)

(2.23,3.40,4.96)

(3.04,4.34,5.79)

(0.40,0.91, 2.23)

123

(1.30, 2.47, 4.09)

(2.15,3.49, .19)

(2.36, 3.60,5.17)

(1.62, 2.83,4.45)

(0.66, 1.47,3.00)

124

(2.28,3.83,5.53)

(0.57,1.45,3.06)

(0.68,1.53,3.04)

(0.70, 1.60, 3.17)

(1.21,2.32,3.98)

125

(2.23,3.74,5.55)

(1.19, 2.30,3.96)

(1.32,2.36,3.96)

(1.32,2.36,3.89)

(0.85,1.91,3.57)

126

(2.70, 4.32, 6.06)

(0.70, 1.45,2.91)

(0.77,1.57,3.04)

(1.45, 2.49, 4.06)

(1.47,2.68,4.34)

127

(1.17,2.36,4.04)

(2.68, 4.19,5.87)

(2.28,3.51,5.11)

(2.72,4.15 5.74)

(0.57,1.21, 2.66)

128

(1.13,2.04,351)

(3.30, 4.87, 6.43)

(2.38, 3.66,5.17)

(2.83,4.28,5.89)

(0.28,0.79, 2.11)

129

(0.89, 1.79,3.32)

(3.79,5.47,7.13)

(2.70,4.00,5.53)

(2.55, 3.94,5.53)

(0.45,0.94, 2.26)

130

(0.68,1.38, 2.81)

(2.49,3.94,555)

(1.47,2.55,4.13)

(157, 2.81,4.47)

(0.62, 1.06, 2.34)

131

(1.00, 2.06,3.70)

(1.38, 2.66, 4.38)

(0.87,1.77,3.32)

(1.15,2.26,3.91)

(0.64, 1.40, 2.89)

132

(2.04, 3.53,5.36)

(1.04,1.91,3.38)

(1.30, 2.26,3.74)

(1.28, 2.38, 4.09)

(1.98,3.43,5.19)

133

(2.34,3.89,5.68)

(1.34, 2.40, 4.00)

(1.43,2.43,4.04)

(2.28,3.62,5.28)

(1.91,3.15,4.79)

134

(2.32,4.00,5.89)

(0.68, 1.64,3.30)

(0.60, 1.30, 2.77)

(2.34,3.66,5.30)

(2.66, 4.19,5.87)
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135

(3.02,4.70,6.51)

(0.43,1.15,2.62)

(0.30,0.89, 2.32)

(1.30, 2.32,3.91)

(3.49,5.13,6.79)

136

(0.91, 2.09,3.81)

(1.68, 2.96, 4.70)

(1.38, 2.47,4.09)

(1.34, 2.64,4.38)

(0.66, 1.57,3.15)

137

(2.19,3.81,5.64)

(0.63,1.46,3.04)

(0.54,1.05,2.43)

(2.11,3.55,5.30)

(3.23,4.81,6.40)

138

(2.91,4.60,6.34)

(0.49,1.17, 2.66 )

(0.77,1.53, 2.98)

(1.87,3.11,4.77)

(3.53,5.19, 6.87)

139

(2.74,4.45,6.28)

(0.57,1.11, 2.45)

(0.51,1.04, 2.38)

(3.19, 4.66, 6.21)

(3.40,4.91,6.47)

140

(2.40,4.15,6.04)

(0.40,1.15,2.62)

(0.66, 1.40, 2.87)

(3.38,4.89, 6.43)

(3.74,5.36,6.91)

141

(2.68, 4.38,6.17)

(0.36,0.96, 2.36)

(0.60, 1.26, 2.68)

(2.15,3.45,5.09)

(3.36, 4.98, 6.62)

142

(4.02,5.81,7.43)

(0.34,1.06,2.62)

(0.51,1.15,2.62)

(1.45,2.64,4.34)

(4.55,6.28,7.79)

143

(2.15,3.62,5.34)

(0.51,1.34,2.87)

(0.47,1.19, 2.66)

(2.57,3.98,5.66)

(3.79, 5.36, 6.85)

144

(2.19,3.72,5.53)

(0.38,1.09, 2.57)

(0.53,1.28,2.77)

(1.72,3.00, 4.68)

(357,5.21,6.79)

145

(2.70,4.32,6.09)

(0.53, 1.40, 3.00)

(2.55,3.81,5.32)

(3.43,5.15,6.89)

(0.43,1.11,2.57)

146

(2.43,4.02,5.79)

(0.48,1.30, 2.87)

(1.13,2.13,3.72)

(2.04,3.45,5.19)

(0.85,1.81,3.38)

147

(3.28,4.81,6.40)

(0.60, 1.43,3.00)

(1.17,2.21,3.85)

(2.38,3.83,5.49)

(1.36, 2.30, 3.83)

148

(2.49, 4.04,5.83)

(0.66,1.57,3.13)

(0.68,1.57,3.17)

(1.38, 2.66, 4.38)

(0.85,1.85,3.47)

149

(2.45,4.13,5.98)

(0.51,1.21,2.66)

(0.72,1.55,3.04)

(2.21,3.60,5.28)

(1.11,2.28,3.96)

150

(3.11,4.63,6.24)

(1.00, 2.04, 3.64)

(1.13,1.96,3.40)

(2.45,3.68,5.21)

(2.00, 3.30,4.94)

151

(2.32,3.89, 5.68)

(0.85,1.81, 3.43)

(1.45,2.55,4.15)

(2.15,353,5.21)

(0.64, 1.40, 2.94)

152

(2.60,4.21,6.00)

(0.57,1.51, 3.13)

(1.66, 2.74, 4.32)

(2.09, 3.51,5.28)

(0.52,1.26,2.74)

153

(2.74, 4.50,6.39)

(0.30, 1.11, 2.70)

(0.93,1.87,3.43)

(1.48,2.72,4.43)

(1.04, 2.20,3.89)

154

(2.94, 4.66, 6.40)

(0.55,1.34,2.87)

(0.62,1.43,2.91)

(1.81,3.15,4.89)

(1.28, 2.40, 4.02)

155

(3.34,5.15,6.98)

(0.74,151,2.91)

(1.04, 1.85,3.30)

(1.79,3.09, 4.74)

(1.45,2.79, 457)

156

(2.54, 4.20,6.00)

(0.53,1.34,2.87)

(0.68,1.57,3.17)

(2.09,3.34,5.00)

(1.52,2.93,4.72)

157

(2.39, 3.83,5.54)

(1.40, 2.53,4.19)

(1.13,2.19,3.81)

(1.15,2.28,3.98)

(0.94,1.89,3.45)

158

(1.66, 3.06, 4.83)

(1.89, 3.23,5.00)

(1.36, 2.43,4.04)

(1.62, 2.87,4.51)

(0.26,0.85,2.32)

159

(1.64, 3.00,4.74)

(1.30, 2.45, 4.13)

(1.68, 2.83,4.40)

(1.17, 2.36, 4.09)

(0.85,1.74,3.28)

160

(2.34,3.94,5.70)

(0.54,1.43,3.09)

(1.09,1.91,3.43)

(0.91, 2.06,3.72)

(0.96,1.96, 3.53)

161

(2.96, 4.66, 6.43)

(0.55,1.28,2.74)

(0.72,1.53,3.04)

(1.19, 2.28,3.91)

(1.62, 3.09, 4.91)

162

(2.70,4.43,6.28)

(0.62,1.43,2.96)

(0.62,1.32,2.79)

(1.15, 2.34,4.04)

(1.55,2.91, 4.66 )

163

(1.89,3.17,4.85)

(2.13,3.46,5.13)

(1.37,2.54,4.22)

(1.65,3.04,4.83)

(0.52,1.20, 2.65)

164

(0.77,1.83, 3.49)

(3.00, 4.57, 6.28)

(2.30, 3.76,5.39)

(2.00,3.47,5.26)

(0.70, 1.38, 2.81)

165

(3.13, 4.70,6.36)

(1.54,2.48,3.91)

(1.07,1.91,3.41)

(1.09, 1.98, 3.51)

(1.93,3.28, 4.98)

166

(1.45,2.70,4.36 )

(1.72,2.96, 4.61)

(1.15,2.07,3.59)

(0.74,1.74,3.38)

(0.64,1.49,2.98)

167

(2.51,4.21,6.11)

(1.02, 2.04,3.64)

(1.19, 2.11, 3.62)

(0.70, 1.55, 3.06 )

(1.36, 2.60, 4.30)

168

(2.09, 3.80,5.70 )

(0.50, 1.37,3.00)

(0.52,1.28,2.78)

(0.87,1.76,3.35)

(2.43,4.09,5.91)
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169

(3.62,5.30,6.98)

(0.36, 1.06, 2.53)

(0.57,1.38,2.91)

(1.94,3.30, 4.98)

(3.21, 4.85,6.55)

170

(1.72,3.19,5.06)

(1,51, 2.62, 4.26)

(0.96,1.79,3.28)

(2.55, 4.04,5.72)

(1.79, 2.98, 457)

171

(1.43,2.89,4.72)

(1.85,3.11, 4.79)

(1.53,2.72,4.40)

(1.49, 2.62, 4.28)

(1.04,2.17,3.79)

172

(0.81,1.72,3.28

(2.70,4.17,5.85)

(2.26, 3.45,4.96 )

(1.87, 3.06, 4.64 )

(0.60, 1.40, 2.89)

173

(1.87,3.19,4.87)

(1.28,2.17,3.62)

(1.02,1.77,3.15)

(1.72,2.60, 3.98 )

(2.68,3.83,5.23)

174

(1.52,2.85,4.61)

(1.28,2.43,4.09)

(1.30,2.32,3.89)

(1.85,3.04, 4.60 )

(1.87,3.11 4.72)

175

(2.94, 4.77,6.62)

(0.60, 1.30, 2.77)

(0.87,1.55,2.96)

(3.30, 4.72,6.19)

(3.09, 4.70, 6.43)

176

(2.57,4.28,6.11)

(0.85,1.62,3.09)

(0.79, 1.51,2.94)

(3.79,5.26, 6.72)

(3.43, 4.96,6.49)

177

(2.83, 4.62, 6.47)

(0.36,1.02,2.49)

(0.51, 1.06, 2.45)

(2.51,3.96,5.62)

(4.02,5.70,7.19)

178

(3.85,5.68, 7.45)

(0.53,1.30,2.83)

(0.28,0.89, 2.36)

(2.19, 3.40,4.96)

(4.28,6.04,7.60)

179

(2.62,4.21,5.98)

(0.47,1.26,2.79)

((0.81, 1.68, 3.21)

(2.06, 3.36, 4.98)

(3.32,4.91,6.51)

180

(2.85,4.51,6.30)

(0.53,1.26,2.74)

(0.96,1.72,3.17)

(2.28,3.57,5.21)

(3.74,5.26,6.68)

181

(2.49, 4.04,5.83)

(0.62,1.43,2.96)

(1.62,2.77,4.36)

(3.62,5.17,6.72)

(0.98, 2.00, 3.55)

182

(2.83,4.51,6.36)

(0.64,1.55,3.13)

(1.64,2.81,4.36)

(3.51,5.11 ,6.70)

(0.70, 1.68,3.32)

183

(3.26,5.04,6.85)

(0.38,1.06, 2.53)

(0.85,1.79,3.36)

(2.26,3.62,5.26)

(1.38,2.62,4.28)

184

(3.47,5.19,6.85)

(0.15,0.72,2.15)

(0.70, 1.53, 3.06 )

(1.38,2.45,4.00)

(2.06,3.47,5.15)

185

(3.19, 4.91, 6.64)

(0.32,0.96, 2.40)

(0.66, 1.43, 2.89)

(2.15,3.49,5.11)

(1.66, 3.06, 4.81)

186

(3.64,5.36,7.02)

(0.45,1.26,2.79)

(0.64, 1.49, 3.04)

(1.89,3.13,4.72)

(2.21,3.53,5.19)

187

(2.74,4.43,6.21)

(0.60, 1.53,3.17)

(1.53,2.70,4.34)

(3.30, 4.79, 6.40)

(1.04,2.13,3.77)

188

(2.81, 4.51,6.30)

(1.04, 2.06,3.72)

(2.02,3.13,4.70)

(4.28,5.81,7.26)

(0.34,1.15,2.74)

189

(3.51,5.23,6.94)

(0.23,0.89, 2.40)

(0.68,1.38,2.81)

(1.77,3.11, 4.85),

(1.09, 2.28,3.98)

190

(3.85,5.55,7.19)

(0.36,0.94,2.32)

(0.60, 1.28, 2.68)

(2.00, 3.26, 4.85)

(2.11,3.51,5.19)

191

(359, 5.39,7.13)

(0.32,0.96 ,2.40)

(0.64,1.47,2.94)

(2.00, 3.36,5.09)

(1.79, 3.15, 4.85)

192

(3.98,5.74,7.37)

(0.34,0.94,2.28)

(0.64,1.38,2.83)

(1.89, 3.09, 4.68)

(2.45,3.94,5.60)

193

(3.89,5.57,7.17)

(0.40, 0.98, 2.36)

(0.62,1.40,2.91)

(2.02,3.34,4.96)

(2.26,3.66,5.34)

194

(3.38,5.26,7.13)

(0.62,1.28,2.70)

(0.53,1.30,2.81)

(1.74,3.06,4.79)

(2.02,3.49,5.19)

195

(3.45,5.15,6.91)

(0.74,1.66,3.19)

(1.34,2.32,3.85)

(2.98, 4.60,6.32)

(0.47,1.40,3.04)

196

(4.13,5.94,7.57)

(0.15,0.64, 2.02)

(0.62,1.32,2.74)

(0.83,1.83,3.47)

(2.19,3.62,5.21)

197

(4.60, 6.47,8.04)

(0.06,0.47,1.81)

(0.21,0.62, 1.89)

(0.66, 1.38, 2.81)

(2.23,3.83,5.66)

198

(4.32,6.15,7.72)

(0.15, 0.64, 1.98 )

(0.49, 1.00, 2.30)

(0.89, 1.81,3.36)

(2.74,4.36,6.11)

199

(3.96,5.74,7.43)

(0.43,1.17,2.68)

(0.38,0.98,2.40)

(2.19, 3.45,5.00)

(2.43,3.94,5.66)

200

(3.13, 4.83,6.60)

(0.50, 1.22, 2.65)

(0.53,1.30,2.79)

(1.06, 2.21,3.94)

(2.17,3.64,5.34)

201

(2.79, 4.60, 6.47)

(0.49,1.21,2.68)

(0.83,1.64,3.13)

(1.32, 2.45,4.09)

(2.36,3.83,5.51)

202

(2.89, 4.66, 6.53)

(0.32,1.00, 2.53)

(0.62,1.40,2.94)

(0.96,1.83,3.38)

(1.66, 3.00, 4.72)
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203 | (3.74,5.47,7.13) | (0.32,1.00,2.49) | (0.60,1.43,2.96) | (0.79,1.66,3.19) | (3.19,4.64,6.19)
204 | (3.50,5.20,6.87) | (0.37,0.98,2.39) | (0.54,1.20,2.61) | (1.00,2.07,367) | (2.96,4.50,6.17)
205 | (3.53,5.26,6.98) | (0.15,0.74,2.19) | (0.28,0.81,2.19) | (1.23,2.30,3.87) | (2.60,4.17,5.89)
206 | (3.26,4.94,6.68) | (0.60,1.40,3.00) | (0.40,1.04,253) | (1.11,221,391) | (2.19,3.62,5.30)
207 | (3.89,5.81,7.62) | (0.40,1.00,2.43) | (0.57,1.15,2.49) | (0.96,2.00,3.62) | (2.60,4.26,6.11)
208 | (2.64,4.36,6.17) | (0.51,1.13,253) | (0.72,1.55,3.04) | (0.96,1.96,353) | (2.32,3.81,549)
209 | (2.96,4.72,6.57) | (0.53,1.32,2.83) | (0.45,1.09,251) | (0.96,1.94,353) | (2.47,3.96,5.64)
210 | (4.89,6.72,822) | (0.26,0.83,2.28) | (0.43,1.02,2.40) | (0.45,1.04,2.45) | (4.30,598,7.49)
211 | (3.77,5.51,7.11) | (0.45,1.09,2.47) | (0.28,0.79,2.15) | (2.06,3.40,5.11) | (3.68,5.40,7.04)
212 | (3.87,5.74,7.53) | (0.23,0.85,2.28) | (0.51,121,2.66) | (2.72,4.19,583) | (3.78,550,7.15)
213 | (4.02,5.91,7.70) | (0.43,1.09,255) | (0.43,1.09,2.53) | (2.91,4.30,5.87) | (3.85,5.456.94)
214 | (3.43,5.28,7.09) | (0.34,0.85,2.19) | (0.40,0.96,2.32) | (1.60,2.72,4.32) | (4.19,5.87,7.40)
215 | (3.34,5.15,6.96) | (0.36,1.02,2.49) | (0.40,0.98,2.38) | (1.06,2.15,3.77) | (4.02,5.72,7.30)
216 | (3.57,5.09,6.60) | (0.36,0.89,2.23) | (0.62,1.13,2.43) | (1.21,1.94,3.30) | (4.15557,6.94)
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Color Combination Design on the Image Evaluation of Taste and

Olfaction

Name of Student :  Yu-Chun Hsu Advisor :  Hung-Cheng Tsai

ABSTRACT

To the people from the ancient, foodstuff is all-important. Food is a necessary part in our daily life that
has a close relationship between taste and smell in the sense system and the color of food is the main reason
of affecting human taste. The study aims at treating imagery perception of taste and smell in color and
carrying quantitative statistics out through fuzzy number, fuzzy total utility valve and fuzzy utility
similarity to build a mode of taste and smell in color, and furthermore it proceeds with experiments of
imagery evaluation of taste and smell by unknown color of single color, double color, and three colors.
Additionally, applying the imagery database of taste and smell in known color to predict the lexical
imagery degree of taste and smell in unknown color and compare the former with the experiment result.
The results of the study are as follows:

1. The subjects mostly associate the taste of food with food’s colors for lexical imagery perception of taste
and smell.

2. The subjects’ lexical imagery degree of taste and smell in single color or double colors is identical.

3. If the subjects see multiple colors in the meanwhile, the perceptual degree of color in taste and smell

will reduce.
Keywords : Taste, Olfaction, Color, Color Combination

1. Introduction

People nowadays are living in a colorful world, colors affects our feeling a lot whether physically or
psychologically. So we can assume colors are indispensable to our daily life and it affects us on the mental
part greatly (Chijiiwa, 2002). So from the four basic necessities of livelihood with the food has the first
priority, we can find that Japanese cuisine has usually being plated with deep colors or black, while the
western dishes are usually plated with white color. Could it be possible that the deliciousness of a dish
could be influenced by the way foods being plated or the color of tableware? From food packaging

perspectives, is external packaging related to the taste of the food inside? These kinds of topic were being

94



discussed frequently. Chen (1998) used a three-stages method to examine the color-perception relationship,
focus on the correlations between colors and olfaction, and the combine them differently. Chen and Yeh
(1994) applied fuzzy mathematical theory to establish the pattern to transform between fuzzy concept and
scientific color value, and discuss the link between colors and imaginary lexical to the people’ s
perception, and from the closeness we found that lexical colors has its anticipation and precision to a
certain degree. Shen et al. (2006) also applied CIE color theory and color lexical to evaluate color
combination and imaginary of aesthetic of interior design. Tsai and Chou (2007) proposed a color
harmonizing , combining and searching interface based on Moon and Spencer’ s research on color

measurement criteria.

Color perception is a common phenomenon to human being, but the emotional reaction triggered by
colors could be different due to personality and attitude (Lia, 1997). While consumers are conducting a
purchasing action, the comfortableness and pleasure that the merchandise produced could be an important
reference to general public’s consideration. By applying fuzzy theory, this research tends to shed new light
on the degree to perception of color to the lexical olfaction, quantifying analysis and calculate the result,

and further establish an applying pattern for food packaging designer or on the use of daily supplies.

1.1 Chromaesthesia

Chromaesthesia, according to Lin (1995), when our sense organs received percept elements object, any
sense organ received stimulus will result in difference in direct perception and quantitative movement, also
know as predominant feeling and appendant perception. Predominant feeling is direct reactions that affiliate
to the system, whereas appendant perception refers to the resonance of other bunch of reactions from other
sensing systems. If the appendant perception is visual feeling, it is called Chromaesthesia. Chromaesthesia
is a direct and pure united phenomenon, but is more indirect compare to association. Association, which
refers to direct projection of personal experience, memory, thoughts, opinions, is more direct (Nakai and
Kawasaki, 2000). Whereas Vilayanu S. et al. (2003) point out the general description of chromaesthesia is

affected by people’s childhood memories and association.

On the other hand, among all the human’s sense organs is vision, and stimulus of color is more direct
than shape. With different colors, triggered different mental reaction (Lia, 1997). A lot of prior studies has
showed that color triggered a broad extent of chromaesthesia, either acoustic, gustation, and olfaction. Liu
et al. (2002) examined connection of three groups to colors and sound, by transforming sound into color
imaginary association result shows that the color association of sound with timeliness is more rich and
changeable, and color association of sound without timeliness tends to be colorless and monotonous. Gao

(2003 )established a kansei evaluation model of product appearance and musical imagery based on Kansei
engineering, and clearly conveyed the perception of product appearance by using the musical

chromaesthesia. Studies abroad like Overbook and Peter (1989) have conducted gustational chromaesthesia
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design of snack packaging, and the result shows proper packaging design will trigger corresponding
gustational association. Sagawa (2000 ) proposed the comfortableness of color visual is greatly affected by

the number of color, and too much color will result in low visual comfortableness.

On the color and imagery perspectives, Ishihara et al. (1995) applied Artificial Neural Network to
conduct research on signal color product on imagery expert system. Um and Lee (2002) used Atrtificial
Neural Network and fuzzy logic to construct a color perception evaluation model. Tsai (2004) applied grey
theory to conduct a quantitative evaluation research on known product color matching with imagery, and
combined with 3D CAD virtual preview function. Ou et al. (2004) proposed color perception evaluation
model of mono and two color combination. Sun (2007 ) conducted research on appearance of can which
used to contain food and its relationship with gustational association and perception. Roth ( 1988 ) surveyed
on color and actual perception of gustation of young people aging from 20 to 25. Result shown that
beverages with higher degree of chroma, experimentee will feel higher degree of sweetness. In the research
of Overbeeke and Peter in 1995, research shows that color-gustation linkage is stronger than color

appearance linkage.

1.2 Fuzzy Theory

Tracing back to 1965, the “fuzzy sets” proposed by professor L.A.Zadeh of California university, is a
mathematical model used to describe fuzzy linguistic concept. Recent years, fuzzy logic has been applied
widely and successfully on different fields. On color related perspectives, Gao( 2007 )established a digital
background-text color inferring system that can increase the verification of the text media. Cheng (2000 )
used criteria of level-by-level evaluation and closeness in the fuzzy logic, to examine fuzziness of the color
perception and imagery linguistic harmony, and systemize the fuzzy color harmonizing perception. Result
shows certain degree of preciseness and predictive to the color combination and color harmonizing

imagery.

(1) Fuzzy set
In traditional set theory, the relationship of an element to a set in the universe of discourse is duality —
either belong or not belong, which refers to either 0 or 1, called normal set or crispset. The attributive
function of an element in the fuzzy set can be any value between 0 and 1. Difference is that attributive
function of a crispset is one and only, but the attributive function of a fuzzy set can be unlimited (Su and
Zhang, 2004), due to this reason, fuzzy logic will not be limited by forms and its attributive function can be

adjust to cope with changing environment.

(2) Triangular fuzzy numbers
A simplified form of fuzzy set, its attributive function diagram of fuzzy set is a protruding concentration

of a real number shown as figure 1. Its typical of prototype is that A of triangle fuzzy number equals (c, a,
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d). Variables, c, a, and d are real number and c<a<d Features as follow:

c

a

d

Figure 1. Triangular fuzzy numbers

Triangular fuzzy numbers provides consumers and products with a communication platform, enable
consumers to understand the question directly. Fuzzy numbers are similars to linguistic adjectives, it
conveyed product attributes linguistics just like using text to convey the evaluation of product attributes.
Triangular fuzzy numbers are being used to quantify linguistic data. Such as to set up a 7-tiers linguistic
variable: very high, high, medium high, medium, medium low, low and very low. Present in a linguistic set:
U ={VL, L, ML, M, MH, H, VH.} and use triangular fuzzy numbers to quantify the linguistic set. As table

1 and figure 2 shown below:

Table 1. Linguistic set
Linguistic Triangular fuzzy
adjectives numbers
VH (9-10-10)
H (7-9-10)
MH (5-7-9)
M (3:5-7)
ML (1-3-5)
L (0-1-3)
VL (0-0-1)
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Figure 2. Triangular fuzzy numbers
Hsieh and Chen (1999) using fuzzy logic to evaluate consumer thought, and developed a fuzzy product
positioning model. Its function principle had created an ideal product positioning model. Tsai and Hsiao
(2004) also used triangular fuzzy numbers to evaluate consumers’s preference by using baby carriage as
example to establish a cusomized fuzzy interface, and interpret its demand to provide consumers with the

needed model.

2. Color combination design on the image evaluation of taste and olfaction
criteria

On the initial part of this research, picked 216 colors from rgb color system, and have experimentee
watched and evaluate the perceptional evaluation on olfaction and taste. Statistic result using fuzzy logic,
and establish color olfaction taste and olfaction linguistic evaluation database. On the second stage,
confirmatory experiment will divided into single color, double color, and three color unknown color taste,
olfaction imagery evaluation. Statistic result will be processed in two parts, unknown color to taste,
olfaction linguistic imagery predictiveness and the result. Predictiveness will be processed by searching
upper and lower boundary of unknown color in the known color taste, olfaction imagery database, and
process the variance of the root mean square value, and weigh by the area of the color, and through
triangular fuzzy number evaluation, and then go through fuzzy total utility value to calculate the fuzzy
efficiency similarity, and predict taste and olfaction linguistic imagery degree of the unknown color, and

run analysis comparison with similar linguistic simultaneously.

This research used a 7-tiers degree linguistic (very low, low, medium low, medium, medium high, high,
very high) to convey the degree to which taste and olfaction to the color. This seven degree linguistic can
be viewed as seven linguistic sets, and apply triangular fuzzy numbers to quantify the linguistic set, by
using fuzzy total utility value and fuzzy utility similarity to establish a fuzzy multi-layered distance

parametered evaluation criteria. The procedure is as follow:
Step 1: Quantify the subjects's taste, olfaction linguistic degree response after seeing every color sample, by
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using function of table 1 and figure 2 into linguistic value of taste ( LV, ) and olfaction fuzzy
matrix of linguistic value of olfaction ( LV, ) .

LV; =[ IVtijk | PO (D
i=1,2,...,216, j=1,2,...5 k=12,...,53

LVo :[Ivoijk]216x5x53 (2)
i=1,2,...,216 j=1,2,...,5 k=1,2,..,53

i refers to color sample, totaled as 216, and j as taste and olfaction linguistic, totaled 5, k is the number of
subjects , totaled 53.

Step 2: Average all the subjects's taste, olfaction fuzzy matrix, after process we get fuzzy average

evaluation values of taste ( LV ) and fuzzy average evaluation values of olfaction ( LVo ) .

WT = [Mijk ] 216x5x53 !
— 53
Ivti; = C> v, ) 153 )
k=1

i=1,2,..216 j=1,2,..,5 k=1,2,..,53

WO =[ lvo ik ] 216x5x53
Mijk = (ilvonk ) 153 )
k=

i=1,2,..216 j=1,2,...,5 k=1,2,..,53

Step 3: In known colors sample, seek out the basic color that is the closest to unknown color's upper and

lower boundary, as Cu and c

R-
colors: ~ ",

Cou Cin ©

ow . From this upper boundary we derived six sub grade
G- B- RG - RB- GB-
Cu ,C“" ,C”” ,C“” , and G , and we identified another six lower grade basic

low

B+ RG+ RB+ GB+
colors: c , c

ow  Ziow Fiow - gand Coon using the same method, the specific setup of the
parameter is shown in table 2.

Table2  Unknown color's upper and lower boundarys

Upper Boundary of the second step | C.*(R,,G, -51,B, -51)

C, (R,-51,G,,B, -51)

C™(R,-51,G, -51,B,)

Cu?n-(Ru ’Gu ! Bu _51)

CS(R,,G,-51,B,)
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CuR;Jr(Ru -51’Gu ' Bu)

Upper Boundary of the first step C,(R,.G,,B)

Unknown color C(R, G B)

Lower Boundary of the first step C..(R.G,B)

CY(R +51,G,,B)

low

Co(R,G, +51,B)

low

CB+

low

(R.G,,B +51)

Lower Boundary of the second step
C*(R +51,G, +51,B)

low

C™ (R +51,G,,B, +51)

low

C® (R,,G, +51,B, +51)

low

Step 4: Use RMSE to calculate upper and lower boundary of unknown color and weigh on its distance.

W =1/RMS =1/\/éi([cﬁ"]—[c'ﬁwl)2 ()
k=1

K(=1, 2, 3) represents the RGB parameter of color separately

Step 5: Pick one color respectively from upper and lower color group from table 2 and match in
pair(matching ith upper boundary color with jth lower boundary color), and get single the pair

color of single upper and lower boundary of imagery to predict fuzzy number F‘i . The result can
get a totaled of 49 pairs.
E _ Fxw +F xw,

ij = (6)
W, + W,

Fi is the imagery value of known color in upper boundary. Fj is the imagery value of known color in

lower boundary.

Step6: Average mulitple tiers' comprehensive weight of mxn to compute comprehensive weight average

F. - .
value in unknown color imagery.

Fm,z(mz'nlpij)/(mxn) v i=1,2,...m, j=1,2,...n (7)

ij=1

Step7: When conducting taste, olfaction linguistic evaluation of multi-colour, assume n colour, calculate

A A, A

integral weighted mean value according to unknown color area ( n ) ratio of
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multi-colour integral evaluation.

 (F x A,
F _;( mI|>< |) (8)

total n

2A

i=1

Step 8: Calculate fuzzy total utility value of Ftota' .

Ur(u) =g K%y
(Xmax - Xmin) - (at - dt) (Xmax - Xmin) + (at - Ct)
i=1,2,...n (9)

Fow = (¢2,,d) is triangular fuzzy numbers

Xinax™ Xrin is max andmin of the relationship

Step9: Use formula 5 to calculate unknown fuzzy total utility value U:(A) of an unknown colour, and fuzzy
linguistic utility value U, (B), and the fuzzy utility similarity St (AB) petween them.

S, (AB) _ U, (A)x U, (B) (10)
max(U, (A) x U, (A), U, (B) x U, (B))

3. Color Imagery Evaluation Experiment of Taste and Olfaction
3.1 Color combination, taste, and olfaction linguistic selection.

On methodological aspect, first invited 45 college students aging from 18 to 30 with art or design-related
background, and have them fill out the questionnaire that require them to wrote down five taste and
olfaction related term respectively. Then filtered out six of them with highest overlapping rate, and
calculate the frequency of each term shown in the parentheses, result is shown in table 3. In taste linguistics
adjectives, due to astringent is difficult to associate with colour, therefore sweet, bitter, acid, spicy, and
salty is selected. On the other hand, tangy and pungent are similar and tend to be more in the sense of smell,

therefore fragrant, stinky, offensive, fresh and pungent were being selected.

Table 3. Statistics result of taste, and olfaction linguistic

Tast 1.sweet (39) 2.bitter(31) 3.spicy (31)
aste
4.acid (28) 5.astringent (13) 6. salty (11)
. 1.fragrant (34) 2. stinky (39) 3.offensive (9)
Olfaction
4.tangy (8) 5.fresh (7) 6.pungent (6)
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3.2 Single color sample imagery experiment

Experiment of the first stage is mainly focus on the degree of imagery evaluation of olfaction linguistics
and taste linguistics. Result of questionnaire shows that by using triangular fuzzy numbers, fuzzy total
utility value and fuzzy utility similarity, to establish single color taste and olfaction imagery parametered

evaluation.
(1) Sampling

Color sample using CIE RGB as represent of colour parameter, set color parameter value as [0,255]. 51
units as a period of variation, a total of 216 standard color sampling combination as table 4. Experimental
sample are sequenced randomly. In order to prevent visual fatigue of experimentee, similar colors are
staggered. Since white background will increase sample color, and black background will decrease sample
color, all the sample color are set to grey (RGB=127/127/127). Color sample are shown in the center of a
10 times 10cm square centi-meter LCD screen, chromatic aberration are being adjusted, and using same
computer for subjects to answer with pan and paper based.

(2) Subject

Subjects of this research are composed of college students with design-related background, 20 male and
33 female, a total of 53 subjects aging from 18 to 25 conduct questionnaire simultaneously.

(3) Methodology

Every color sample are evaluated through olfaction and taste linguistic evaluation, linguistic evaluation
are set to 7-tiers: very low, low medium low, medium, medium high, high, very high. Subjects evaluate the
taste and olfaction according to the degree and check on the questionnaire.

Table 4.  Basic color samples parameter

NO R G B NO R G B NO R G B NO R G B
1 0 0 0 55 51 153 0 109 153 0 0 163 204 153 0
2 0 0 51 56 51 153 51 110 153 0 51 164 204 153 51
3 0 0 102 57 51 153 102 111 153 0 102 165 204 153 102
4 0 0 153 58 51 153 153 112 153 0 153 166 204 153 153
5 0 0 204 59 51 153 204 113 153 0 204 167 204 153 204
6 0 0 255 60 51 153 255 114 153 0 255 168 204 153 255
7 0 51 0 61 51 204 0 115 153 51 0 169 204 204 0
8 0 51 51 62 51 204 51 116 153 51 51 170 204 204 51
9 0 51 102 63 51 204 102 117 153 51 102 171 204 204 102

10 0 51 153 64 51 204 153 118 153 51 153 172 204 204 153
1 0 51 204 65 51 204 204 119 153 51 204 173 204 204 204
12 0 51 255 66 51 204 255 120 153 51 255 174 204 204 255
13 0 102 0 67 51 255 0 121 153 102 0 175 204 255 0
14 0 102 51 68 51 255 51 122 153 102 51 176 204 255 51
15 0 102 102 69 51 255 102 123 153 102 102 177 204 255 102
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16 0 102 153 70 51 255 153 124 153 102 153 178 204 255 153
17 0 102 204 71 51 255 204 125 153 102 204 179 204 255 204
18 0 102 255 72 51 255 255 126 153 102 255 180 204 255 255
19 0 153 0 73 102 0 0 127 153 153 0 181 255 0 0
20 0 153 51 74 102 0 51 128 153 153 51 182 255 0 b51
21 0 153 102 75 102 0 102 129 153 153 102 183 255 0 102
22 0 153 153 76 102 0 153 130 153 153 153 184 255 0 153
23 0 153 204 77 102 0 204 131 153 153 204 185 255 0 204
24 0 153 255 78 102 0 255 132 153 153 255 186 255 0 255
25 0 204 0 79 102 51 0 133 153 204 0 187 255 51 0
26 0 204 51 80 102 51 51 134 153 204 51 188 255 51 51
27 0 204 102 81 102 51 102 135 153 204 102 189 255 51 102
28 0 204 153 82 102 51 153 136 153 204 153 190 255 51 153
29 0 204 204 83 102 51 204 137 153 204 204 191 255 51 204
30 0 204 255 84 102 51 255 138 153 204 255 192 255 51 255
31 0 255 0 85 102 102 0 139 153 255 0 193 255 102 0
32 0 255 51 86 102 102 51 140 153 255 51 194 255 102 51
33 0 255 102 87 102 102 102 141 153 255 102 195 255 102 102
34 0 255 153 88 102 102 153 142 153 255 153 196 255 102 153
35 0 255 204 89 102 102 204 143 153 255 204 197 255 102 204
36 0 255 255 90 102 102 255 144 153 255 255 198 255 102 255
37 51 0 0 91 102 153 0 145 204 0 0 199 255 153 0
38 51 0 51 92 102 153 51 146 204 0 51 200 255 153 51
39 51 0 102 93 102 153 102 147 204 0 102 201 255 153 102
40 51 0 153 94 102 153 153 148 204 0 153 202 255 153 153
41 51 0 204 95 102 153 204 149 204 0 204 203 255 153 204
42 51 0 255 96 102 153 255 150 204 0 255 204 255 153 255
43 51 51 0 97 102 204 0 151 204 51 0 205 255 204 0
44 51 51 51 98 102 204 51 152 204 51 51 206 255 204 51
45 51 51 102 99 102 204 102 153 204 51 102 207 255 204 102
46 51 51 153 100 102 204 153 154 204 51 153 208 255 204 153
47 51 51 204 101 102 204 204 155 204 51 204 209 255 204 204
48 51 51 255 102 102 204 255 156 204 51 255 210 255 204 255
49 51 102 0 103 102 255 0 157 204 102 0 21 255 255 0
50 51 102 51 104 102 255 51 158 204 102 51 212 255 255 51
51 51 102 102 105 102 255 102 159 204 102 102 213 255 255 102
52 51 102 153 106 102 255 153 160 204 102 153 214 255 255 153
53 51 102 204 107 102 255 204 161 204 102 204 215 255 255 204
54 51 102 255 108 102 255 255 162 204 102 255 216 255 255 255

3.3 Color image verification experiment

Imagery degree evaluation of single color, two colors, and three colors to taste and olfaction were
conducted in the second stage of the verification experiment.

(1) Verification color selection and making

This research will be divided into three parts, Single color (S1~S50), two colors (D1~D25), and three
colors (T1~T25). Color selection methodology is the same as mentioned in the first stage using RGB.
When it comes to Single color, randomly choose 50 color within [0,255], with size of 10x10 cm square
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centi-meter as appendix land 2. On the two colors are presented with 10x 20 centimeter, two in a row, the
ratio of area and color are randomized, a total of 25 sets of two colors. Three colors are presented in 10x10
square centimetre and arranged in four ways as figure 3, and randomly choose 25 sets of three-color. Color

parameter, area ratio, and arrangement are randomized .

al a? al a2 al a2

b1 bl B bl

b2 b2 b2 b2

al — - a2
A B & D
Figure 3. Four arrangements of three colors

(2) Subjects
Subjects of this research are composed of college students with design-related background, 20 male and
33 female, a total of 53 experimenters aging from 18 to 25 conduct questionnaire simultaneously.

(3) Methodology
Sample sequencing are composed of 50 signal color, 25 sets of double color and 25 sets of three-color
shown in the center of LCD screen, with grey background(RGB=127/127/127), on the same computer,
require subjects to do 7-tiers imagery evaluation on the taste and olfaction of linguistics.

4. Mathematical operations

4.1 Single color sample imagery evaluation calculation.

The result of questionnaire from first stage single color sample imagery experiment will apply triangular
fuzzy number to conduct linguistic fuzzy set parameterize, and establish basic taste and olfaction imagery
linguistic evaluation, procedures are as follow:

stepl: 53 subjects will evaluate 216 colors on taste and olfaction imagery linguistic evaluation, and present
in taste matrix and olfaction matrix as follow:

[vL vL .. L]

VL VL .. M]

VL VL . VL
LV, :[IVtin]216x5x53: VL VL . VH

L H . VL
VLMH . M| .

i=1,2,..,216 j=1,2..5 k=12,...,53
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[VL VH .. VL]

[vL vL .. VL]
VL VL . VL
LVO = [ IVoin ] 216x5x53 = VL MH VL
M VL . VL
MH VL . VL

216x5x53
i=1,2,..., 216 j=1,2,..., 5 k=1,2,..., 53
Step2: Apply formula 1and 2 to quantify the evaluation above into triangular fuzzy numbers.
[(0,0,1) (0,0,1) .. (0,1,3)]

[0,01) (0,01 .. (3.57]

(0,0,1) (0,0,1) .. (0,0,1)
(0,0,1) (0,0,1) .. (9,10,10)
LVT :[IVtin]zmxsxsa:
0,1,3) (7,9,10) .. (0,0,1)
| 0.01) (579 . 657 |aees
i=1,2,...,216 j=1,2,....,5 k=1,2,..,53
[(001) (910,100 .. (0,0) |
[(001) (0,0,1) 0,0,1) ]
(001) (0,01 .. (0,01)
(001 (57,9 .. (0,0.1)
LV, =[IVO, T 165053 =
(357 (001) .. (0,01)
| 679) (001 .. (001 |,a e eq

i=1,2,..,216 j=1,2,...,5 k=12,...,53

step3: Use formula 3 and 4 to calculate fuzzy average taste evaluation value, and fuzzy average olfaction

value.

WT:[MU]

216x5x53
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(0.28,0.60,1.81) (0.53,0.94,2.17

0.85,1.80,3.37)

(0.20,0.72,2.09)

(2.51,3.66,5.11) (2.68,4.17,5.91)

LVo =[IVoy] 16,553

(0.34,0.79,2.11) (4.66,5.87,6.87)
~1(0.41,1.20,2.70) (2.87,4.46,6.15)

(3.57,5.09,6.60) (0.36,0.89,2.23)

The imagery evaluation of subject to single color, two colors, and three colors unknown color taste and

4.2 Color imagery verification evaluation calculation

i=1,2,...,216, j=

of unknown color. Example of two colors D1 as follow:

(1.98,2.72,3.96)
(2.72,4.20,5.87)

(1.06,1.87,3.36)

216x5

i=1,2,...,216 j=1,2,...5,

(0.06,0.17,1.26)
(0.20,0.59,1.87)

(4.15,5.57,6.94)

216x5

.o D,

upper and lower boundary in the known color database as table 5.

olfaction can functioned as a upper and lower boundary of unknown color by searching for similar color
sample in the established known color database, and calculate RMS as the weight of fuzzy multi-layered
distance, and apply total utility value and fuzzy utility similarity to infer to linguistics of taste and olfaction

stepl :The two colors are D1_1(R,G,B)=[137,14,2] and D1 _2(R,G,B)=[74,6,190], and search for similar

Table5. D1 1> D1_2 color of upper and lower boundary

R G B R G B
Cif”(Ru ,G, -51,B, -51)
CUF:)E”(Ru -51,G,,B, -51) 0 0 102
C™*(R, -51,G, -51,B,)
Cy (R,.G, B, -51) 51 0 102
CS(R,,G,-5LB,)
Cy (R,-51G,.B) 58 0 0 0 0 153
Cw(Ry,Gy,By) 02 0 0 51 0 153
D1 1-D12 137 14 2 74 6 190
Ciow(R1.G;,B)) 153 51 51 102 51 204
Caw(R +51,G,,B)) 204 51 51 153 51 204
Ciow(R/,G, +51B)) 153 102 51 102 102 204
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Cion (R1,G,,B, +51) 153 51 102 102 51 255
Cev' (R +51,G, +51,B)) 204 102 51 153 102 204
Cow (R +51G,,B, +51) 204 51 102 153 51 255
Cioe' (R,G, +51,B, +51) 153 102 102 102 102 255

step2: Applying formula 5 to calculate the weight of upper and lower boundary of D1_1, and D1 2

_ C, C
respectively, use D1_land ", “low’s RMS as example as follow:
RMS,, , . :\/(102-137)2 +(0-14)" +(0-2)* _y; 79
- 3
RMS,, = (153-137)% + (51-14)* + (51-2)° -36.63
_1_low 3

step3: Search upper and lower boundary of unknown color of taste and olfaction evaluation. D1_land ‘7,

C
C'OW‘s taste linguistic acid as example, determined upper boundary — ** (1.55, 2.68, 4.28) and

lower boundary Chon (1.49, 2.64, 4.30) , two fuzzy evaluation values and weight the formula above

RMSDU—“", RMSDl—l—'°W, and apply to formula 6, result of unknown color integral weight as

follow:

(21.79><1.49+ 36.63x1.55 . 21.79x2.64+36.63x2.68 ,

21.79+36.63 21.79+36.63
21.79+36.63

step4: By applying 14 sets of D1_1 color and 28 sets D1_2 multi-layered integral weight evaluation into

formula 7 and calculate the average using taste linguistic acid as example.

[D1 1 acid)
(1.53+1.65+..4172  266+1.65+..+172 , 4.28+4.26+..+4.58,
14 14 14

=(1.53, 2.62, 4.20)

[D1 2 acid)
(1.31+1.55+...+1.65 , 252+2.73+...+2.98 | 4.22+4.37+...5+4.69)
28 28 28

=(1.55, 2.81, 4.53)
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step5: If color area of D1_1, D1 2 is 0.7 and 0.3 respectively, and apply the integral weight average of
double color D1 which was from the steps above known to calculate its integral evaluation value
with formula 8. Take taste linguistic D1 "acid” as example. The calculation is as follows:
(1.53x0.7+1.55x0.3, 2.62x0.7+2.82x0.3, 4.20x0.7+4.53x0.3)
=(1.53, 2.68, 4.30)

step 6: By steps above known to get the integral evaluation value of unknown color, and apply it to furmula
9 to calculate fuzzy total utility value. Take the taste linguistic D1 “acid” as example. The

calculation was as follows:
U, (D,) ={(4.30-0)/[(10-0)-(2.68-4.30)]+1-(10-1.53)/[(10-0)+(2.68-1.53)]}/2=0.31

Calculate D1 two colors and other taste and olfaction linguistic fuzzy total utility value using same

method.

sweet U, (T,) =0.26 ~bitter U (T,) =0.39~spicy U, (T,) =0.40~salty U, (T,) =0.37~fragrant U, (T;)
=0.30 ~ stinky U, (T,) =0.37 ~ offensive U (T;) =3.36 ~ pungent y_ (T,) =0.38 ~ fresh U (T;) =0.18

step 7: Translate 7-tiers evaluation linguistic by using triangular fuzzy numbers: very high(9,10,10),
high(7,9,10), medium high(5,7,9) medium(3,5,7), medium low(1,3,5), low(0,1,3), very low(0,0,1),
and apply into formula (3.9), determined linguistic fuzzy total utility valueUx(L), using the very low

evaluation linguistic as example below.

U. (L,) ={(1-0)/[(10-0)-(0-1)]+1-(10-0)/[(10-0)+(0-0)]}/2=0.05
By the same method calculate 6-tier evaluation linguistic utility value.

LowVYr (1) 0,17 « Medium tow Yr(5) =033 < Ur (L) =050 - Medium high Y+ (L) =0.67 - High
U: (L) 20,83 - very high Y+ (L) =0 95

U, (L) U, (D)

step 8: According to procedure above determined and fuzzy total utility value of unknown
color by applying furmula 10 to determine the fuzzy utility similarity s(b.L) between them.

Using D1 sour taste linguistic as example below, calculate fuzzy total utility value of D1_ acid as

0.31 as below.
S(D,,L,) = 0:31x0.05=0.15(very low)
0.31x0.31
S(D,,L,) = 0:31x0.17 =0 56(low)
0.31x0.31
S(D,,L,) = 0-31x0.33 20,91 (medium low)
0.33%0.33
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s(D, L) = 2:31x0:50 =0 61 (medium)
0.50x0.50

S(D,,L,) = 0-31x0.67 =0 46(medium high)
0.67x0.67

S(D,,L,) = 9-31x0.83 =0 37(high)
0.83x0.83

S(D,,L,) = 9-31x0.95=0.32(very high)
0.95x0.95

S(D,,L,

By the calculation above known with maximum of ):0.91, represent D1 two colors taste

linguistic evaluation is medium low, and then is medium degree evaluation S(b,.L,) =0.61.

Through stepl to 8 calculate triangular fuzzy evaluation value of two colors, and three colors as well.

5. Result and discussion
5.1 The result and discussion on single color sample imagery experiment

The color parameter of first stage[0,255], using 51units as a period, totalled 216 basic colors. Subjects
watched color and evaluate on perception of taste and olfaction, each with five linguistic evaluations, list
each item of degree respectively and choose those evaluations with highest tenth color, and integrate top
two into color shown in the table 6 below. Therefore taste linguistic—acid in the RGB parameter, in
parameter G255 is apparently higher in perception. When it comes to sweet, parameter R255 have the
highest statistical frequency, in comparison to dark or turbid color usually make people feel sorrow, and
reddish color are usually more spicy. Though salty of taste linguistic have no obvious color set, but it
shown higher in B parameter between 0 to 51. On the olfaction, perception of fragrant and sweet are almost
concentrate on parameter R255, tend to be reddish and yellow. Stinky and offensive are almost similar in
linguistic color evaluation, spread around parameter R0,51, 102 and parameter BO, and 51, tendency of
dark color, pungent linguistic have no apparent difference, tend to be more vivid color, fresh scent is
apparently yellow or green color.

Table 6.  color of highest and second highest linguistic evaluating degree

Linguistic color
H MH
Acid HENE
Sweet .
Taste Bitter ..
Spicy ...
Salty ....
Fragrant .
Olfaction | Stinky ..
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Color

Linguistic

VH H
Offensive ... ...

MH
HENEE

pungent | [N I HEEENE BNE
HEN

Fresh ..

By analyzing result above, imagery perception of subject mainly came from color of food itself, and
then associate with the taste of food itself. Such as subject sees green and associate taste linguistic acid
and then lemon, therefore the degree of evaluation is high. Orange or red of warm hue to sweet are easily
associates with colourful candy. Bitter can associates with dark or black Chinese herbal soup. Red is
easily linked to spicy, and associate to chilli. On the other hand, olfaction linguistic have no representing
food, leave subject with more imagery space, and compare to taste linguistic, olfaction is more inconsistent.
Stinky and Offensive are more easily linked to adjectives like dirty, stinky, and unclean. Therefore dark
color like black and coffee have higher color evaluation. Fresh linguistic are easily associate to air, clean,
plant and so on, therefore associate to green.

After gather statistic from the first stage, translate linguistic evaluation from subject and quantify into
parameters by using fuzzy logic triangular fuzzy numbers, then established a basic color taste and olfaction
imagery evaluation database.

5.2 Color imagery verification experiment result and discussion

Experiment of second stage still locate at color parameter [0,255], randomly produce 50 single color, 25
sets of two colors, and 25 sets of three colors, and examine the linguistic imagery evaluation of taste and
olfaction respectively. Apply triangular fuzzy evaluation formula from chapter three, and predict similar
linguistic imagery perception of unknown color to taste and olfaction, and compare with result of
questionnaire and analyze RMSE variance of both. Due to the evaluation field of this research is [0,10],
divide single color, two colors and three colors variance average by 10, as shown in table 7. Result shows
all average are smaller than 0.1, which mean this evaluation predictiveness still acceptable.

Table 7. Predict color and RMSE average of confirmatory experiment

RMSE Single Two  Three
Average Color Colors colors
Acid 0.082 0.057 0.056
Sweet 0.084 0.077 0.070
Bitter 0.062 0.038 0.056
Spicy 0.040 0.026 0.056
Salty 0.060 0.056 0.062
Fragrant  0.088 0.080 0.055
Stinky  0.052 0.038 0.054

110



Offensive 0.037 0.046 0.051
Pungent 0.055 0.054 0.055
Fresh 0.099 0.090 0.062

From the chart of sngle color and two colors variance average in figure 4, both are fluctuate according
to taste linguistic and olfaction linguistic. Single color and two colors line are consistent with each other,
which refers to subjects have different perception and imagination to sngle color and two colors
corresponding to each taste and olfaction linguistic. Such as variance of taste on spicy is lower, in
corresponding to the discussion table 6 mentioned above, which means most people percept spicy as
reddish. Sweet of taste linguistic and fragrant and fresh of olfaction has a higher variance, which leads to
different subject have different perception of color and imagination to sweet, fragrant and fresh. On the
other hand, three colors variance average chart tend to be more smooth, this might due to as color increase,
the perception of taste and olfaction of subject will decrease, therefore three colors have a similar variance
to every taste and olfaction linguistic.

RMSE Average
Membership value
012 r
0.1 » —e— Sinole col
00 . . /_' ingle color

—=—Two colors
0.06 ﬁv/\\ \//‘-7/\ ~ Three colors

0.04 T~ R
0.02
0
D & & A Q X S " «  Taste and olfaction
o &S x@ N F F S &S L
oY Y o &S & & <K linguistic adjectives
N S O

Figure 4. RMSE average of experiment and prediction

6. Design examples

This chapter will simulate the plane design of food packaging, mainly focus on the design and color
planning of gift packaging including taste merchandise, olfaction merchandise, and taste and olfaction
merchandise. In order to make calculation effective in this research, taste merchandise is limited to use
double color. Taste and olfaction merchandise is limited to use three-color designing. Apply taste and
olfaction of color combination design model developed in this research, and process with calculation in the
chapter three. Search for upper and lower boundary color in order and calculate RMSE weight on the color
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area ratio by using fuzzy utility value to determine fuzzy similarity. Therefore evaluation of taste and
olfaction of merchandise packaging design, and the perception of consumer can be acknowledged.
Designer can revise color combination of merchandise packaging to meet consumer expectation and

stimulate desire and appetite based on the mention above.

6.1 Case 1: Color combination of taste merchandise

Take pickle gift packaging as taste merchandise example, designer separate the picture as two
separate into two blocks, with RGB (177,216,86) green as pickle, and RGB (219,81,109) pink as opposing
color, expectation is to have a apparent taste perception of acid, sweet and spicy. On the other hand, by
calculating color area with software, green distribution took up 482 units and pink with 718 units, with total
of 1200 units and the ratio is 0.4 and 0.6(total =1) as figure 5.

Figure5.  Design of taste merchandise

Apply parameters of two colors into taste, olfaction evaluating prediction model, result is shown as
table 8. Medium including sweet, acid, and fragrance; medium low including bitter, spicy, pungent, and
fresh; low including salty, stinky, and Offensive in the taste and olfaction linguistic similarity. Result shows
this pickle gift released a medium acid and sweet perception, and medium fragrance while eating. Though
linguistic perception of olfaction linguistic only reached medium, and taste of spicy only reach medium low,
fine tune can be done in order to make result reach perfection.

Table 8. Similarity of taste merchandise

Similarity Acid Sweet Bitter Spicy Salty Fragrant Stinky Offensive Pungent Fresh

Lv 010 011 017 016 0.20 0.10 0.22 0.20 014 0.13
L 038 039 064 059 075 0.38 0.82 0.75 052 0.49
ML 074 077 080 086 0.68 0.73 0.63 0.68 099 0.95
M 090 087 054 057 045 0.91 0.42 0.45 0.66 0.70
MH 068 065 040 043 034 0.68 0.31 0.34 049 053
H 054 052 032 035 0.27 0.55 0.25 0.27 0.40 0.42
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VH

0.47

0.45

0.28

0.30

0.24

0.48

0.22

0.24

0.34

0.37

6.2 Case 2- Color combination of olfaction merchandise

Then take green tea gift packaging as olfaction merchandise example, set gift packaging background
color as RGB (221,233,187) light green, and RGB (163,206,81) green to exhibit the leaves, RGB (56,52,49)
black to exhibit text, olfaction linguistic expectation is to make consumer feel fragrant and fresh. Color area

is measured 63 black units, and 298 green units, total of 1200 units. The ratio of black, green, and light

green is 0.05, 0.25, and 0.70 respectively (total = 1) as figure 6.

TEA

Figure6.

= W R

Design of olfaction merchandise

Apply three colors parameter into taste, olfaction evaluating prediction model as similarity shown in

table 9, result shows taste and olfaction linguistic similarity. Medium including acid of taste and fragrant

and fresh of olfaction; medium low including sweet, bitter, salty, stinky, and pungent; low including spicy

and offensive. Though fresh and fragrant of main olfaction linguistic only reached medium evaluation

result, designer can multiply color combination in order to convey the consistency of tea leaf and existing

image.
Table 9. Similarity of olfaction merchandise
Similarity Acid Sweet Bitter Spicy Salty Fragrant Stinky Offensive Pungent Fresh
LV 011 013 014 031 0.18 0.11 0.18 0.21 015 011
L 041 048 052 086 0.68 0.41 0.69 0.77 056 0.40
ML 080 094 099 044 075 0.80 0.75 0.67 092 0.79
M 084 071 066 029 050 0.84 0.50 0.44 061 0.84
MH 063 053 049 022 0.38 0.63 0.37 0.33 0.46 0.63
H 050 043 040 018 0.30 0.50 0.30 0.27 037 051
VH 044 037 035 015 0.26 0.44 0.26 0.23 032 044
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6.3 Case3: Taste and olfaction merchandise color combination

Case three use durian gift packaging as example of taste and olfaction merchandise designing, set color
parameter RGB (233,170,77) orange to convey text and durian shape, background color RGB (225,252,200)
cream-colored and RGB (110,71,44) coffee to convey the text and frame. With 430 orange units, 113 coffee
units, total of 1200 units with the ratio of orange, cream-color, and coffee as 0.36, 0.55, 0.09 respectively as
figure 7.

Apply three colors parameter into taste and olfaction linguistic predicting evaluating model, shown as
table 10 of taste and olfaction similarity linguistic, fragrant of olfaction linguistic only reach medium
evaluation. Taste shows no apparent perception, and only medium low on sweet of taste linguistic that is
lean to medium, therefore designer can revise color based on food expectation to reach delicious fruit
expected by consumers.

Figure 7. Taste and olfaction merchandise design

Table 10.  Similarity of taste and olfaction merchandise

Similarity Acid Sweet Bitter Spicy Salty Fragrant Stinky Offensive Pungent Fresh

LV 011 012 013 025 0.17 0.11 0.18 0.20 0.15 0.12
L 043 045 051 095 0.64 0.40 0.66 0.73 056 043
ML 084 088 099 054 0.80 0.78 0.78 0.70 091 0.85
M 080 076 067 036 053 0.85 0.52 0.46 060 0.79
MH 060 057 051 027 040 0.64 0.39 0.35 045 059
H 048 046 041 022 032 0.51 0.31 0.28 0.36 047
VH 042 040 035 019 0.28 0.45 0.27 0.24 032 041
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6. Conlusion

The questionnaire result of first stage basic color experiment as follow:

(1) Most of taste linguistic imagery perception of subjects came from the color and taste associate to food
itself.

(2) The corresponding color and taste linguistics are: green, yellow green—acid; red, orange—sweet,
black, grey—hbitter; red—spicy, dark—salty.

(3) In the olfaction linguistics: due to no representing food, inconsistency shown in the result of the
evaluation of olfaction compare to taste.

(4) Oilfaction linguistics that are easily associate to color: light color—fragrant, black grey, dark—stinky,

offensive smell; green—fresh.

Result of second verification experiment on unknown color predicting and experiment similarity average

variance are as follow:

(1) Single color, two colors and three colors have a value of lower than 0.1 on average variance of
experiement, refers to acceptable predicting capability.

(2) Single color and two colors variance average line chart are consistent, and due to different subject
perception to single color and two colors correspondence, large scale fluctuation shown in the chart.

(3) Three colors variance average line chart is more smooth compare to single color and two colors chart,
subject perception on taste and olfaction perception to color has decreased while viewing various color,
three colors show similar variance to every taste and olfaction linguistics.

7. Suggestion

(1) To conduct color sample viewing survey, subjects should be divided into numerous batch to prevent
visual fatigue of subjects.

(2) While applying color combination design on the image evaluation of taste and olfaction on other aspect,
experiment should be done in numerous sets.

(3) Color harmony is not included as a factor in this research, following research should be focus on the
color harmony and deeper color combination design on the image evaluation of taste and olfaction
concern.

(4) Following research can extend color combination design on the image evaluation of taste and olfaction
into a reverse searching interface to facilitate designer with color combining suggestion by inputting

taste and olfaction linguistic.
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