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A Study on the Feature Saliency of Line-drawn Faces

MasaoMl OpAt and TAKASHI KATO't

The line-drawn face has an important role in human interface, such as transmission of emo-
tional expressions and the intuitive expression of multi-dimensional parameters (like a face
graph). Facial features have been studied with regard to feature saliency for recognition or
the relation between facial features and facial expression. The results showed that hair styles,
eyebrows, and eyes were salient features, and that typical facial expressions existed for facial
expressions. From this analogy we could expect a typical expression to exist for favorite or
gentle faces, etc., and salient features to exist. Such a type of face would depend on the
receiver’s sensibility. In this paper, we investigate these issues using favorite, distasteful, gen-
tle and fierce faces. The results showed that the eyebrows are salient in all types of faces
and each type has its own salient features. There were salient features not only in position
and shape features but also in distance and area features for the taste-based faces, that is,
favorite and distasteful faces. Moreover, typical types of faces are derived for taste-based and
emotional faces. These results will be useful for communication aids using line-drawn faces
and for application to face graphs.
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Tablel Results of ANOVA as to feature’s variences.
e ¥ 3 3 () B ENO BB I EN
Exh & ¥ %h % o 58 A%
R OH = A4 M F(1,437)=25.06" F(9,437)=12.07" F(9,437)=1,44
7B Uit F(1,529)=57.77" F(11,529)=3.13" F(11,529)=1.18
hifEYE® F(1,483)=100.62"  F(10,483)=1.20 F(10,483)=1.04
e Hy45%  F(1,437)=1.89 F(9,437)=39.26" F(9,479)=11.68"
e RIS F(1,529)=3.75 F(11,529)=8.82" F(11,529)=7.48"
EEEFBL F(1,483)=0.61 F(10,483)=9.45" F(10,483)=5.18"

*115% (p < 0.05) O EAEY Y. KHBRE (2470 A BB AT 10 OB L T D
e LTlh, MY, Wil RFEEOBE, %4108, 12 M, 11MTH5%.
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Table2 Variance as a function of retrieval tasks and individual features.

of & 2B PRVl | ML Vg Wivo A
Bl @ 0.54 0.59 0.50 * 0.17
Hom X 0.20 0.34 0.11 0.02
Hoofr i 0.44 0.60 0.42 * 0.16
HoAKE X 0.25 * 0.46 0.20 * 0.37
1Y 21N 0.35 0.52 0.32 * 0.54
IOKNE S 0.46 0.51 0.39 0.53
L1y 0.43 0.52 0.35 0.47
BOKE 0.55 0.59 0.62 0.56
L X3 A 0.60 0.59 0.62 0.55
Hofri 0.55 0.58 0.61 0.55

R K IEH I EHONH . KK 1 TODTHE- L MEUADT~TH
HBUIM LA EEASH D (TukeyHSD i a = 0.05) 0.

T A BRI KOS A TOWTE-LE, T F—5 1
BIUAS) v 7 THOTRTOBBIIM LA E5HH S (Tukey HSD i
a=0.05) b0,

x AL ELIEL O EWCOMTHEEDSH S (¢ BRiE o = 0.01)
b,
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Table3 Variance as a function of retrieval tasks and distance features.

bf & 7 B L H | LV v i

H g o> i g 739 = 135.7 59.7 108.3

Hb & B A V- i s 101.4 151.6 89.7 167.9
11 & AR SRR A Y B 113.6 « 171.9 102.3 124.2
XY QG 5 132.4 156.2 123.8 181.1
GR-AE] B LN T 111.9 =+ 198.0 123.2 47.2
ERARILE R 146.8 177.3 125.1 101.7

P& | T i g 117.5 161.2 111.7 89.5

K & SELIEIRY o ot i 131.2 167.9 115.1 82.1
H & S TR oy B 117.3 166.6 102.5 84.4
118 AR ol i 120.4 148.9 106.1 142.7
BPIRE IR T 117.3 135.4 129.9 132.3
BRI FE i 158.7 173.2 138.8 176.6

TrTF—942, xOFKITL2 120 L.
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Table4 Variance as a function of retrieval tasks and area features.

LI BT LA | LV WiV AR

R & HTUE 7z i 85.8  x 175.2 88.8 33.1
GURARIUE G FE P& i 110.1 170.9 92.8 97.0
i E W FIRTH T 7o mifg 107.1 141.3 99.0 49.4

U RS WX 1Yokl FE T 113.3 164.2 103.8 « 56.0
A RABIT A EE AT 105.3 177.5 93.7 119.6
HILE B VIR TH $ 1 7o ik 107.7 167.6 121.6 97.6
HHLE B EIRO LT E h7: ik 124.6 = 207.7 149.9 141.9
W& H LEEOSEO 193 ik 111.7  « 170.5 102.5 107.4
11&) PO V-9 0 ik 128.9 151.1 109.0 139.1
RO NG E OO 85.7 * 166.7 87.7 123.6

B LI E OO B 111.5 167.4 101.9 144.7

ToT—942, »DEKITL2 L.

HADBEIZHRC LIRS A—J o Twa z BHERNMOLEERICAEZESRL SR 2o 79,
EERLTVD, BLVBEHEWVEDA A — Y DB BLVCELMCEDBRBEICRAEENZOONS. S
BESIZIBEVA R, I, BLVCEEHOCETIIEEICL VEER IS

(2) HADHELBCLBEOREIIBITS, BEE BRIGECHH 2D, FAOBEEHOLETIIEES



Vol. 37 No. 9 HEOBEERIC

W AU OSAEMICRT A KA 1721

;|5 RAEBMEBIEUI T B P E 2 OB

Table5 Mean and standard deviation as a function of retrieval tasks and individual features.

1339 ] i DRRAY: % LA WA
+8 (SD) V) (SD) V¥ (SD) 1% (SD)
HolriE  —0.10 (0.26) —0.20 (0.30) 0.13 (0.35) « —0.81 (0.24)
41 0.42 (0.55) + —0.33 (0.62) —0.18 (0.45) * 0.99 (0.06)
ol  —0.12 (0.43) * 0.27 (0.27) —0.31 (0.30) * 0.80 (0.27)
HoKE&Z —0.26 (0.58) * 0.23 (0.44) —0.21 (0.64) * 0.38 (0.45)
ok  —0.08 (0.48) 0.13 (0.49) —0.02 (0.46) —0.05 (0.41)
[IOKk&&  —0.04 (0.34) 0.03 (0.51) —0.04 (0.55) —0.01 (0.31)
[ 1D # 0.39 (0.36) + —0.24 (0.40) 0.57 (0.33) * —0.11 (0.48)
BOEX 0.03 (0.29) 0.03 (0.27) 0.00 (0.21) —0.08 (0.31)
| XolbAi: 0.03 (0.30) —0.06 (0.32) -0.02 (0.27) 0.04 (0.35)
Kofi#  -0.13 (0.36) —0.05 (0.20) —0.05 (0.29) 0.02 (0.28)
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Table6 Mean and standard deviation as a function of retrieval tasks and distance features.

o & 74 [T | [ A0 'hwm
14 (SD) 14 (SD) ¥ (SD) 1 )

P ofis  54.5 (9.9) +  46.1 (7.6) 53.6 (11.0) * 43.6 <
VWL iR ACV-HiRE  51.4 (8.0) 49.7 (7.6) 52.0 (6.3) 46.1 (7. 0)
|1 B BMA Vi 549 (6.4) «  46.8 (9.9) 57.0 (6.6) * 48.8 (7.0)
B HGRTMATEN 498 (7.6) 50.8 (6.9) 51.1 (6.8) 49.0 (5.8)
keI mEiRisg  50.2 6.2) « 44.2 (6.1) 55.3 (5.8) « 306 (5.3)
KFiel ImfEmdigE 44.0 (5.6) x 50.4 (5.4) 44.6 (5.6) 41.5 (7.4)
el AR 43.8 (8.2) +  56.2 (6.5) 39.3 (5.0) « 61.0 (6.8)
K& gipipE G HigE  50.1 (6.1) 54.5 (6.7) 47.4 (8.0) x 60.6 (5.7)
H e gipimEssis% 503 (9.0) 48.1 (6.8) 53.3 (5.4) * 389 (6.3)
[EFMTHE% 54.8 (7.2) 47.9 (7.4) 57.6 (7.7) +  48.2 (8.2)
B IMELBE 445 (6.1) *  52.7 (1.0 41.8 (5.9) x 524 (8.1)
BRI IMELEE 449 (6.0) + 53.1 (6.5) 41.9 (5.1) + 51.2 (7.5)
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Table7 Mean and standard deviation as a function of retrieval tasks and area features.
bF & g : ARAY L JOAY <1 Wi

1% (SD) ‘T¥ (SD) ‘F-¥) (SD) ¥ (SD)
FleHICHMENRTmR  53.7 (4.8) + 42.3 (6.8) 52.2 (5.4) *  44.4 (4.3)
KIRELIHR T E N7 hiFk  49.0 (7.5) 48.3 (8.5) 44.9 (7.2) +  51.9 (5.9)
KIRERTFRTHMEN MM 534 (6.5) x  44.7 (7.1) 49.6 (6.1) 51.3 (3.9)
KiIWERIROLTWMENZ B 53.1 (6.3) «  44.4 (7.3) 49.6 (6.5) 52.2 (2.8)
HREETIHRTHME h 22 mift 43.9 (8.5) «  56.4 (9.8) 40.8 (7.3) x  60.0 (7.2)
HIER VIRTHMENZ R 46.9 (9.1) * 558 (5.7) 44.9 (6.7) *x 624 (5.7)
HLe B LR STHENZRIFE 476 (6.7) *  55.5 (5.8) 46.0 (3.6) *  62.6 (4.2)
& h EMOFHBO oromik 49.2 (7.1) 54.8 (7.9) 47.7 (8.3) *x  56.8 (6.5)
HEY FBOREO 0B 56.4 (6.9) +  46.5 (6.9) 59.4 (6.6) *  48.1 (8.0)
ROFREIIOMOBIK 456 (5.6) 53.0 (10.2) 43.8 (4.7) x  51.0 (7.2)
BOLBEIIOMOER  47.4 (5.5) 51.9 (9.9) 46.4 (7.3) 50.0 (5.9)
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Fig.2 Typical faces drawn by the most frequent
parameter values.
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Table8 Classification of verbal reports as a function of
retrieval tasks.
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