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i (96) | 34.4 | 83.3 |1 (80) | 56.3 53.8
ii 68) | 79.4 | 838 | ¢ (76) | 842 | 895
ai (56) | 73.2 | 91.1 || m (72) | 70.8 75.0
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@@ (5) 0.0 | 200 | g (24) | 45.8 54.2
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SVTHEV, 72— FOIFFIRRPLT T3

K1 FoRka -k
Tablel Hand-shape code system

Hi(1 = i=5) [basic form of hand shape]
Natural extension of a finger i. Tense
extension of a finger is expressed by Hi and
the finger is assumed to slightly abduct
unless it accompanies C.

Bi(1 = i=5) [bending]

Bending of a finger / at its first joint. B5: a
thumb standing opposite others. Bi: tense
extension at its first joint.

Ri(1 = i=5) [crooking]

Bending of a finger i at its second and third
joints.

Fi(1 =i=5) [fist]

Flexion of a finger /like making a fist.

Ni(1 = /=5) [counting]

Flexion of a finger /i over a bent thumb as
Japanese people do so when counting.

Cij(1 = i<j=5) [contacting]

Contact of a side of a finger i with that of an-
other finger j. Cij: evident separation of
fingers i and j due to abduction.

Xij(1 =1i,j=5) [crossing]

Crossing of a finger /over another finger j.

Pi(1 = i=4) [pinching]

Contact of the tip of a thumb with that of a
finger i like pinching something between
them.

Ti(1 = i=4) [thumb pressing]

Pressing of the tip of a thumb against the
root of a finger .

Si, Si5 (1 = i=4) [supporting]

Pressing of the tip of a thumb against the
ventral part of a finger i. Si5: pressing of
the tip of a finger i against the ventral part of
a thumb. When the ventral part of a finger i
is pressed instead of its tip, Siis used.

Ki, Ki5 (1 = j= 4) [back pressing]

Pressing of a thumb against the back of a
flexed finger i. Ki5: pressing of a finger i
against the back of a flexed thumb.

Di(1 = i=4) [side pressing]

Pressing of a thumb against a side of a
finger i.

Li(1=/=5) [palm]

Contact of a flexed finger i with the lower part
of the palm.

Underlined letters indicate auxiliary codes.
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Fig. 3

Example of hand-shape coding. (@) automatically generated codes, and (b)

redundancy elimination from codes in (@) by a computer. Brankets indicate

Japanese finger alphabet
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Fig.4 Examples of positional states for body-shape coding

X2 eHEEOa-F
Table2 Body-shape code system
Body segment Dimension Qoo Type of shape Code item
Upper trunk(k) Sagittal 5 Forward/backward tilt of trunk k1
Rotational 5 Left/right rotation of trunk k2
Lateral 5 Left/right tilt of trunk k3
Head(c) Sagittal 5 Up/down tilt of head ci
Rotational 5 Left/right rotation of head 2
Lateral 3 Left/right tilt of head c3
Shoulders(s) Vertical 2 Up/down shift of shoulder sr1, sl
Depth 3 Forward/backward shift of shoulder sre, si2
Upper arms(u) Horizontal 5 Left/right shift of upper arm url, ull
Depth 10 Foward/backward shift of upper arm ur2, ul2
Forearms(a) Vertical 10  Up/down shift of forearm arl, alt
Horizontal 8 Left/right shift of forearm ar2, al2
Depth 7 Forward/backward shift of forearm ar3, al3
Hands(h) Flexion 5 Flexion/extension of wrist hr1, hit
Abduction 3 Abduction/adduction of wrist hr2, hi2
Orientation 10 Orientation of hand in (x, y) plane hr3, hi3
Orientation 10 Orientation of hand in (z, y) plane hr4, hi4
Orientation 10 Orientation of palm in (x, y) plane hr5, hi5
Thighs(t) Vertical 8 Up/down shift of thigh ety Ul
Horizontal 4 Left/right shift of thigh tr2, ti2
Legs(l) Horizontal 5 Left/right shift of leg Ir1, I
Depth 5 Forward/backward shift of leg Ir2;. li2
Feet(f) Flexion 4 Flexion/extension of foot |y I
Abduction 3 Abduction/adduction of foot 2, fi2
*"r" and "I" in the code item column stand for "right" and "left", respectively
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Color Design System Based on Constraint Propagation
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Study on an EMG Controlled Prosthetic Forearm with
Multi Degrees of Freedom Using Neural Networks
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Tablel Motion discrimination rates

Experiment No. 1 No.2 No.3 No. 4 No.§
Subject Normal A | Normal A | Normal B | Normal B | Amputee
Electrode @ @ @ @
locations
Number of
iterations 20,1 17.8 9.0 26.0 14.9
Success

rates (%) 100.0 100.0 82.17 9575 93.5§

Undetermined
rates (%) 3.6 5.1 8.1 12.0 13.4

{Average values for 10 kinds of initial values of the synaptic wveigh
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method using neural networks
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Drowsiness Using Galvanic Skin Reflex
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Fig.5 Results of controlling drowsiness.

— 08—



O ) alert D/A
instrument converter

subject fuzzy

]

personal
computer

inference

PO

converter

N0 SIL
e impedance f—>1
= measuring SIR

instrument

K6 1E#HO7 7Y%l ATLDT Oy 7K

Fig.6 Block diagram of fazzy control
system for awakeness and emo-
tions.

1
o
o S B
o
0
0 3 6 9
E, kQ
(a) impedance increase
1
o
® S B
o
0
0 60 120 180
t, sec
(b) interval
1
S
© B
o
0
0 5 10

sound volume

(c) output of alarm

K7 #vox—vy 7R
Fig. 7 Membership functions.

T, INOARE L CHEEBUKELFMEL, *
PTINSBEEZEHKT 5, KT 2RIG
EHATROBEEEOREI LRI EZHRET 5,

SIRA, k0

5 "
-3
-6
-9t
0 10 20 30 40

o] 10 20 30 40

: R T

[¢] 10 20 30 40

SIL, kQ
n
o

alarm
a

time, min

X8 AIRIHIOIDD T 7 ¥ 4 Hlf
Fig.8 Results of fazzy control of
awakeness.

T5bb, AADZDLEEXLEXDRIICED
BhHEEC L > TEED DO LE b
e 7 —BERT 5%

B6icy 2T LD, KTIiTArv/N—
vy TEAERLTWS, $ThEHVT
MNIED IS 21T - 7ok Ro—F1 %X 8 i
RLTWVW3B, Thick-TEL T EbIK,
BingZ &bBBEEORIHESZIT 5120,
AR ARG AT RE & 73 - 7,

(3) AR{BHES & CIEENOHIEICET 5%

B 75 BRI AS 2 b L R RN R @RI R AR
ThbHTEFVIETHRVY, HRHESK
BOTARIEZRFZ B2 AREV, TOLH IR
HicBWTAIRZBRICERE 520 TEL,
WUBBEREETOCLICkD, 55N
1T TRIER & < BRIRE & % 729 0 AIRME
HEHIEZTS, COBAOREREEL LT,
BRIE A 5 4+ 7 OEREN S O FRICFIFATE
BV ETEEERA LI, LIL, B
ONRAERBHNCESZ BT ERBE TR,
ZITEYT, SRPAOEHCED L S 185
HWAEBZ A3MICOWVWTGSR ZHWVWTHRE L
129 %R, HEOEEIC b L30T

— 104 —



Tateisi Sci

dation

and Technology Fe

power, dB

10-4 10-3  10-2 101 100
frequency, Hz
K9 GSROWLENFTA b/ A XENRSB
5a
Fig.9 Power spectrum of fluctuation
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