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Movement Models of Head and Eyes for Computer Graphics

Hideyuki TAKAGI! and Takashi TAKEDA!
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Fig.1 Angles of head movement.
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Fig.2 Target coordinates of line of sight for
measurement.
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Fig.3 Some of measured movement of head.
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Fig.4 Role of parameters of the proposed model.
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Fig.5 Two examples of movement based on the
proposed model.
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Table 1 Model parameters fitted to measured head
movement (see Fig. 6).

Fig.6 | model a b | ¢ | offset b &1 T2 Ts
(deg.) (deg.) | (sec) | (sec) | (sec)
(a) | pitch | —17.3 0.5 26 | 03 | 21 | 0.4
yaw -16.2 | 1.1 0.0 0.7 1.3 0.8
(6) | pitch | —3.3 | 1.0 03 | 1.0 | 11 | 07
yaw ~18.6 | 1.0 0.4 0.6 1.7 0.5
(&) | pitch | 11.6 | 4.0 06 | 06 | 1.5 | 04
yaw —174 112 0.4 0.7 1.4 0.4
(d) | pitch | 81.0 | 1.1 20 | 06 | 1.7 | 0.3
yaw ~17.3 | 0.7 0.0 0.4 1.7 0.5
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Fig.6 Head movement trajectory based on model onto
the measured head movement. Dot lines are ac-
tual measured data, and the solid lines are the
output of the proposed model. (¢, 8) = (horizon-
tal angle, elevation angle) is the target coordi-
nates of the given line of sight.
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Table 2 Cross-correlation between (horizontal and ele-
vation angles) and (yaw, pitch, roll).

yaw | pitch roll
horizontal angle (¢) | 0.94 | —0.07 | —0.23
elevation angle (6) —0.16 | 0.89 0.16
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Fig.7 CG face used for subjective tests.
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MBI 7V OESR, SHROBEIPIARRT, £ LRR,
BEAREIE, Hf, EvFALbLERILTH S,
BB ISR 1 EOBLERE 6 AL BROBHEH
M1LOAITNATHS., HRBCEBRET VI
FOTHERBESETVERR ML, Z20HOX:S
VELACHEAGDETRERL, 1B EERTLY
A LWBRZE X 2EHERE ¢35, CGHIfEA
V=2 RT—varOETAHIET» S OBREF
BL, 5470V 8 TR Y —-ITRRLUTHFH
il EBR =17 - 72,
ZODPABZIBRCHL T 2EE bREEFVET:
FEREEBE TV E I VERREETH B LTEL
E#iershEhEz s, 20BN L THSRE (4]
2175, THERSR LREBRER 4 WRT,

5 & =

BUHRSEOFMEBROBERIIOVWTELS,
2EMICRNE, Y74 PRICATER2E(LEE 2
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Table 3 The parameters of the proposed model used
for subjective tests.
given by horizontal angel (¢) and elevation
angle (8). H and S mean the movement of a
head and the line of sight. See Sect.3.2 for
each parameter.

Target coordinates are

(¢,9) movement a ble| I | T2 | Ts
axes (deg.) (sec)

Subjective test F#1

(-35,-35) | H (yaw) 350]1]8] 00 ] 1.8 [0.0

H (pitch) | -35.0 |1]8] 00 [ 18 |0.0

(-40,30) | H (yaw) 400 |1(8| 00| 18 |00

H (pitch) | 300]|1}8] 00| 1.8 0.0

(40,50) | H (vaw) 400|118 00| 1.8 0.0

H (pitch) 500 /18| 00| 18 o0

(55,-25) | H (yaw) 55.0 | 1|8| 00 | 1.8 {0.0

H (pitch) | -25.0 |1 [8] 0.0 | 1.8 | 0.0
Subjective test #2

H (yaw) -186 (18] 02 | 1.6 |0.0

(-85,-35) | H (pitch) | -33.0 | 1|8 | 0.2 | 1.6 | 0.0

S (yaw) 350 18| 011502

S (pitch) | -35.0 |1]8] 0.1 ] 15 |02

H (yaw) -24.011({8/0.15]|1.65{0.0

(-40,30) | H (pitch) | 16.6 [1}8|0.15]|1.65]0.0

S (yaw) -400|1{8| 00| 1.6 {02

S (pitch) 3001800 | 16 }o0.2

H (yaw) 323|1|8) 04 | 1.4 |0.0

(40,50) | H (pitch) { 3905|181} 04 | 1.4 | 0.0

S (yaw) 400 1{8| 00|17 |01

S (pitch) 500 |18 00 | 17 |01

H (yaw) 27018015 1.55]01

(55,-25) { H (pitch) | -13.3 }1|8]0.15]|1.55 [ 0.1

S (yaw) 55.0]1(8]|] 00| 1.6 |0.2

S (pitch) | -25.0 (18] 0.0 | 1.6 0.2
Subjective test #3

H (yaw) 400 [1]8]035]1.45]0.0

(40,0) | H (pitch) 0011803 | 15|00

S (yaw) 4001|800 | 18|00

S (pitch) 00§1]8] 00 | 1.8 |0.0

H (yaw) 400]18|035]|1.45]0.0

(40,10) | H (pitch) 100]1|8]035]|1.45]0.0

S (yaw) 4001|800 | 1800

S (pitch) 100f{118] 00 | 1.8 |00

H (yaw) 200[1[8] 03| 15 0.0

(40,20) | H (pitch) | 200 |18 03| 1.5 |00

S (yaw) 400 |1(8| 00 1.8 |00

8 (pitch) 200|1]8] 00| 1.8 {00

H (yaw) 200(1|8| 03] 15 00

(40,30) [ H (pitch) | 30018 03 [ 1.5 {00

S (yaw) 400 (1|8 00| 1800

8 (pitch) 300 |1]|8]| 00| 18 |oo

H (yaw) W00[1[8| 03| 15 |00

(40,40) | H (pitch) | 400 |18 03 | 1.5 |00

S (yaw) 40018} 00 18|00

S (pitch) 40.0|1{8| 0.0 | 1.8 |0.0

H (yaw) 400(1]8| 03 | 15 |00

(40,50) | H (pitch) | 500{1]|8| 03 | 1.5 |o0.0

S (yaw) 4001|800 | 1800

S (pitch) 500 |1]|8]| 00} 18006
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#4 HEEBRSR & HFERE. (linear) FERBE €T
WRREETTNVIDARTH S L BEZLHEREY,
(sigmoid) BBEETNHEGEEIET VI DER
Thd BRI HEEER

Table 4 The result of three subjective tests and sign

test. (linear) and (sigmoid) mean the number of
subjects who evaluated that the linear model
or the proposed model naturally moves more
than another model. * %, %, and ¢ mean
that the proposed model is significantly nat-
ural than the linear model with p < 0.01,
p < 0.05, and p < 0.1, respectively.

target coordinates | (linear) { (sigmoid) | sign test
(¢, 6)
Subjective test #1
(40, 50) 9 14
(55, —25) 6 18 *
(—40,30) 3 19 **
(~35, —35) 8 19 °
Subjective test #2
(40, 50) F) 16
(55, —25) o 18 o
(—40, 30) 6 18 **
(35, —35) 8 18
Subjective test #3
(40, 0) 2 19 *
(40, 10) 7 11
(40, 20) 6 22 ok
(40, 30) 3 16 o
(40, 40) 7 18 *
(40, 50) 13 15

DERSEEZ22LEZ5.

(¢,6) = (40,50) x (40,10) O 2 m~DOEFEET
HREHCEEENH LS BRELb2 SR
hold, ERBETE TN ERALEBER - RET
FNERAREBREREEND L, bo L ERERE
BV IIEBRENRN RN D S,

i, HlD7 A—F THRELLERETS NV LER
EFNEBOWERE 32 Lo LB L - FHERT
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