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This research proposed CFO: Concern For Others in cooperative task with
multiple human operators. CFO is defined as deference input between the solo task and cooperative
task in each operator. According to several experiments, the CFO is utilized for realtime evaluation

of cooperative characteristics relating team performance.
The effectiveness for tracking direction vector in CFO-space is experimented. Further, timing of CFO
is important for analysis the cooperative task is clarified. The applications using the CFO will be
teamwork assist, compatibility evaluation, and stress free team building and so on.



B X C—19, F—19—1, Z—19 (@)

1. WFEBRAE 4O 5

B D NI IAET D FAVEZED 2 X VBRI, BAFRE L EMERER S 5. ek AT
WRFZED 2 <1, BMEEZBE L, MAOIEEXEIZES LTV, 2% 0, HET HEME
FITBER SR L7225 1 BOBL AT LAOHEBE LT BIEEITO) ZENFEERD. —F,
WIATEETIX, F— 2 A A FOBESCEWVORYEZ B2 X0, H 4 OFHEN & T AUTE M FHEN
LR D RS A,

AR, MBI BT ATF— AT —7, F—AEAT 4 I NEHINTWA, 20 L5 7F—A
DIRT g —~ 2 A (EFFHE) 12OV T, BITHSLELS:, HEFONE THZER T T\ 5.
FITIE, V=7 Txru =y REMAEOa I a = — g VRO EEMICE
H LN S, —J7, (EEAFNASCHBEIEDBSND T — LU — 7 BRI GE, ©T
L b ANFRE DRFNMNEM R T —~ U A L IR IRV ENEIREW. $720b b, AR
RME ~DBLED N T o ANERFERRIZEFR L TS LB b,

ALY - HEFRNBICRBT 5T — LU — 7 OfEHE, FL LTHEET v — bk CiHET %
HLOThHoT-. T7ebb, (EEFOWPREL Y 7 X A DTEAE L U CERMICHHM L 7245
Bl oTz. 27D, BEOANBIZ L D2WMIE(ELZ AR T D F—L T =0T VA M) OF
HIXIR#EECTH -7, 512, BIEEMOMMEL EEIEHET 2 2EFIXIE & A ERho T2

2. WROBEH

AWFTENE, B ONEIE D BEEOE L%, MBEICERT DFHMEHEZE L LT IR300 ]
(Concern For Others : CFO) Zf2EL7= (X 1). K30 OFFIE, T FOBEMEEXS
A EIC I VET VLT D, ZOETACEY, HOHREICEBNT, Z0BEFIXTED LS 2
BEAN T D0 TRITE S, Z0%, BEADBNET DWRELICBNT, bDREZICKT
HHIREEROBRER L, FUREBIZET 2 HMEEREEDO TRANEE D=L LT K500
ERHETS. 2k, tEONEICHES,
WHAMEERFOBERDOENEZ Y TNV E A KT

EELTHZENAREL 2D, s
AT DS FEERZBL T, Z 0 [R50 @ Q A BUEAN
V] LR T s R L ORI R S - e
iz, LoL, TR300 ) BsfEgics L a_”a = B
TRETERICOWTE, EERMHERESR ~ s%m Zyy S
MBS, 2 = C, AWFFERETHE, AL ggv' :
YB3 I3 5 A 7 ~ & R . W
THZLEBEL, NTT Ay I E T (=) - [ = (=)
TUTA BT 2—AZARTH. F LT, N EBOAN  BBFWAH  CFO
HOMBEMZNES TR0 HRE S bl wEEES  AfHRosEmE  wE
fENrL, F—AL U= T A MIANT &S 1: IK-232\ ) (CFO) ORI
179
3. WO ik | HMD | [ Player |
ANEELEOF—L2 0 — 7B IR T 2
Mzmid <, EBRREEFELLONTF—2 T —

7 IR O E Eih & £ 5. AT, £
T, BEOANBENERFEOT L— ks Dlim %
oI, F—h EOR—IVE T X LIZHE)
{E—Fy h~—"~FETHEE Wil
L— NREX A7) #5806 LTz, = DIEEEREE
1%, CG ZEMNICHER S, ~v K~ > b7
A AT VLA ZBLTY T NRAE AT
5. EBIZT L= S IERITE— & i
DT+ —AT 4 — KRy I RENTETILD
BEE IRt (M2). ZoFL— M ’
EFEBRICBNT, EDOIAILHES KO0 X 2 : W7 L— MREFBRS 2T L DsMEL
VN DR AT O .

FOVEES 271X, BAEE — ANHT-0D 2 DOENER—~DANDBMETH -T2, D=8
& FRoBEE OBLEMEIZ X2 RENFEEL, ITICBWTIHNELE RN H D, £ T,
F—L U= HEWRTHD K30 OFNTE L OREICHEIT T, FREEOHBE L 1IZRE
LB b L2 A7 BEZAEE L (K 3). &6, HAEDOHREA V2T 7 arZ2 X0
KRBT D72 DICHIMED @SS T 7 TR ZRE Lc. ZoOHMAL L. 1 B HERE
HATIZBNT, BEEROMBEERZEE LI WHRIEETT VOBEEZRARD.




4. WF7EE R

W7 L — MEIEX A 7128V T, EFON AL
o TS b L=, #iz, CFO &7 L—
NEDHR—=ANEZ =0y NHFRIA~NORT FLT
EHET 2 2 LT, R—BREEE S ~0 ECFO
LEATT S (FEICEETS L2V R~ 55
220 )) InCFO LicyEILiz. = LT, F#EED
%% % ECFO & InCFO OFNZFhDfaFn & EE R
T g ADOFRBEMNT 21T o 7.

FORER, (EEFHEZEBETHZ LT, (X7
F—< AL CFO OMHEAMENED LN (X4).
T70L, HEEOBIERENITET DiEEICB W
THWD ECFO O#afnziEinst, InCFO O#fn
PR ST D X o nig bz &, EHEREEN
ETEAAEEMEREB L. X, SHBOT VA
MZmiF7e—20%EK L5 —F, ANHEFELOA
XZ7vay (FAEER) 2B\, Mt XU
EEOEBIZLIDIEL DI N REWI LA L
LT,

FIT, AVET I arDOET IV, TS
(2 LA AEEE T VDO RBEOIBIRICIAIT CHH
fEL72 1 BEHEOWRIEEXT T v N7+ — L Z 5
L7z, 51T, BREEREMEEET LOEE DT
D OBEEEE 7L T X LNERE LR, R
Za—TI VX NU—7 BHA L.

Bk L7z 1 BHREBFAEEERTIE, L@o 1
AKDONR—=% 24 BB H LU TERIEL, 7% AICHRE
SNdBEEE~REEE ST 2L (X 3
@). ZONR—DFAF I 7 2
2R, EHEEERE LR EN L
LD, BEDOLAT T OERELT

°
i

—T

(a) HMD |(ZF/R &5 FEBrg

Bar controller

Motors

(b) NFEAHEIEM 2R LIoBES 2T
4 3 : Bl Lz aifEse s 2 7

e
n

STeRER, hERETLIXAIVT
ICHLBRE WA S bbb Z &
NGB TR o T,

Thbb, YlENITHFET5HY —X
— Sl BB D DT
DOWBET L —F%2HHI 730U

o

Mean square error e [cm]
S
o

o

e
i

Mean square error e [cm]

r=.43

o=
w

— ¥y TSN D AFR D

e
w
)

0
ECFO o*

[5 ﬂf: Z h&i, 5 G:ﬂf\”a‘ 2 Zl ] (a) Correlation between ECFO

CFO #MIZIEA DA FEAET D
e bERTE.
T ZTT 7 a—F I &R

and mean square error.

02 04
INECFO o™®
(b)Correlation between INECFO
and mean square error.

4 : ECFO, InCFO & /37 34—~ 2 OAHBEMRT

Summation CFO [-]

BEOBEAET D 2 L BB DL 7 m
ST At TAUBOBMET = — X -\ﬁ&
NN S.

/ﬁ—\?&, :0)71’_X\§7\%|”:J:OVC 030 03

|
=3
P

=]

e
o

e

N
R
S 88
o
tion CFO [-]
(=
=

Prop. Summat

Ml L TR 5 —~ o A fRHT
EITo T2/, & ORSICHRBEMED 02
WCEB Lz TR0 OffTE L
NF—L U =TT A R~DRER
FEPE O E EFm~ & BB A HH5 L
T R0 R 5 AU TE e

.
1.0 1.5 2.0 25 3.0 0.2
Time [sec]

=0.2

® Section |
®  Section 2

I
=0.1 0.0 0.1 0.2
Performance [-]

e L DM AT S | B 5 fEEXA I Tz TR0\ 7T



8 0 5

Genki Sasaki, Hiroshi lgarashi

Teamwork Assistance based on Concern For Others

45th Annual Conference of the IEEE Industrial Electronics Society

2019

Genki Sasaki, Hiroshi lgarashi

Investigate Physical Human Interaction Key Factor using Cooperative Model

The 2020 RISP International Workshop on Nonlinear Circuits, Communications and Signal Processing

2020

2019

Genki Sasaki, Hiroshi lgarashi

Teamwork Evaluation by the Orthogonal CFO

The 5th IEEJ international workshop on Sensing, Actuation, Motion Control, and Optimization,

2019




Genki Sasaki, Hiroshi lgarashi

Analysis of Force Interaction for Teamwork Assistance by Concern For Others

The 2nd International Conference on Intelligent Human Systems Integration

2019

G. Sasaki and H. lgarashi

Temporal Analysis of CFO in Cooperative Task for Teamwork Assist

44th Annual Conference of the IEEE Industrial Electronics Society

2018

23

2018

2018







