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Using Biofeedback to Analyze Human-Robot Interaction Experiments
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In this paper, we discuss methods for using sensor data, combined with biographical and behavioral data, to
investigate people’s impressions towards a robot during an interaction. We outline a methodology for how to create a
relevant and reliable data set from raw sensor data taken from the robot, and how these data can be interpreted
psychologically. We conducted a large-scale human-robot interaction experiment at the University of Tokyo campus,
where the humanoid robot HRP-2 greeted subjects by bowing, waving, and shaking hands with them. During the
interaction, we collected sensor data including temperature, force, and tactile data. We found significant differences
between different subject groupings, indicating that biofeedback can be a useful too to implement within a robot’s

design.
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Fig. 1 Photographs indicating different
behaviors of the HRP-2 during the
experiment.

Participants' faces are censored in order to
preserve their anonymity. Upper left:
handshake; upper right: wave; lower left: bow.
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Fig. 2 Flow chart of the data analysis steps involved in this study

T=HEWNADTDDOY T heFEW, 2OV T MNI, R
K O®HICH 25HlZHI 2 C, ¥ 7RV THF AL - 77
AMZITE L THAIT D, 612, vARy FR3EFLTY
LHEUSN DT — & (BB L &0, OB LTS &)
ZHIBR LT,

WERE— AT OB BT —% O&8lX, FH8 0 297 T,
Ry FEfNLAES TWDREICE T, 22111205620
0 0fTETOT —ZBOFHHENR DT, T—EZNELITNITL
WEE, BAR Y MIxFL OB E LS5, SR
FOT—2R3% LT, REDOANELZ VDT, — AT DD
BEEMENE 2 T, —fRORIEOBENDELIZFTHE, Lo
L. ffBREIC L > TCT—HOENESTZDOT, T—X%2FD
FEOWTIUE, BE<EFLEAR, T—FICRERpEs
2533 Thd, ThExrBETZDIL, EEREOT— 2%
WOREIMEIE LT, HHREND 20 0fTOT—H % T K
LHIZEY , FHLWAT Ly Ry— MIHT Y 7 FEEW,

HRI RO T — & %5819 5 DIZid, LEZEOFEHA LTV 5
FEPLETR, ZOFEBRTIX, ZoOHRED FEEZ#H
L7z : tBE (To0/ V=724 58548) &, MHEF
B (o0 AEE LT 254), EEOSHTIX SPSS &
WH YT T Tz, ZOERTIE, p<0. 05DLx
. FEERS D LIC LT, AT — % LT — 2 054
W, FERIIRSOHTE L THAD T, HONKONHEZE
THIVEEEMICEEZE Lo L, L X 2, (KR
F—ZIZOD0ETFTTHDL DT, ZOM=ZoDf BEAEDHUE
T—RMAEEZAEL LTHRR LT,

ZOFERTIE., BV - T X EMWET L0, FERE
NETAPLRB LI E ST —F AL, BEE
M D72 DIZ ROS D video tagger Z1ERE L 72, & D tagger
EWVWHDIE, vRy o BonTeEUY s T—F L ERE
BREA LT — X 2R DHEDRHD V7 N Th D, EHRE
W, B A RN S| tagger THBRFIC OV TCOREHR Bz
WXL PERIRC, AFSEE E ORI L) AT H T ERHKD,

n | o | wm | o |

AT — 5
e > T
RN
WFgedE A v — X _ B
P IVZA S VEVJRYN +
57—
BpEELEL X T T
RS TphoTo N
“L}]:J; 1‘&5}5}\/1)\ X n N N

X
IR S + + A
RSV YA/ oY i
Brmourorh X N + |+

Fig. 3 Chart showing the trends of the data divided by group.
Colors match trends in the sensor data to group divisions.
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Fig. 4 The statistical values associated with the Independent Samples t-tests conducted on the sensor data for different subject groupings.
The inequalities represent which group had significantly higher means.
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