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Non-verbal communication cues are fundamental for a proper interaction and adaptation in society and
one of the most common cues in human relations is the reaction when someone approaches for a touch
interaction. Also, this reaction behaviors significantly affect how they are perceived, and although these
situations are essential to achieve natural touch, they receive less attention than after-touch situations,
specifically in interactions between people and humanoid agents.

In the first study, the pre-touch reaction distance for human-agent interaction around the face was studied,
obtaining not only a comfortable reaction distance but also evaluating the preferences towards it. Two
groups were defined based on preferred pre-touch distance: “Near” and “Far” group. Next, the effect on
participant’s perception towards agent’s reaction was evaluated, showing that a shorter pre-touch reaction
distance from agent is perceived as more friendly and that the participant’s pre-touch distance defined
their preferences regarding the agent’s behavior.

For the second study, the results obtained in previous works were extended, investigating the minimum
comfortable distance around touchable upper body parts, i.e., shoulders, elbows, and hands, based on
human interaction. Distance around the hands is significantly smaller than the distance around the
shoulders and elbows, and speed and acclimation affect this distance. On the other hand, gender and
approach side do not significantly affect the pre-touch reaction distance. Finally, the results were
implemented in a male-looking android and confirmed that it reacted toward pre-touch based on the
obtained model.

In the third study previous finding were used for studying the factors that define pre-touch reactions from
a humanoid avatar and how it can influence people’s perceptions. Two experiments were defined in a VR
environment to assess the differences between approaches from inside and outside the field of view and
implemented four different gaze behaviors, evaluating the participants’ preferences. Results showed that
a two-step gaze behavior was perceived as more human and more natural from both inside and outside the
field of view and that a face-first looking behavior in a one-step gaze movement was preferable to hand-
first looking behavior from inside the field of view. Regarding the location of the approach, a relatively
complex gaze movement, including a face-looking behavior, is fundamental for improving the perceptions
of agents in before-touch situations.

Finally, in the fourth study, human to agent touch interaction was analyzed using whole-body touch sensor
suit, evaluating different machine learning algorithms and comparing the results with human classification
based on video footage. The data collection experiment included eight different touch behaviors and seven
different machine learning algorithms implemented: The results obtained showed that a Fully-Connected
Neural Network has the best performance and its results were considerably better than human
classification.

This thesis presents a series of studies evaluating the effects of before-touch and touch behaviors in human
agent interaction, showing that pre-touch reaction behavior can be used for improving human agent
interaction and that is possible to identify relatively complex touch interaction using a whole-body sensor
suit.




A7
MXEAOREEOER R OH Y H

K 4 (CUELLO MEJIA DARIO ALFONSO)

) [ %
\ B fE
AR Em g | D O (E 2
T Btz i
al 2 2 Bl ¥ —
BNBEOERNOESE

HEFEIAI 2=/ —2a BT 2R Y 7T iE. ARLEOBERMEFEROEBUCLERTT R TH L, Ff
W2 ANRE2MibiLd 5 Bl O PIENE CTh 5t EfitaiEi fEe, ith a2 Db o 0EMN . AREDARR S vF A
YETIaiCRBWCHEELERD, LRLBRERL, FyFA U E257 0 a  ilBlT M 7T AE, nRy
FROCCHR Y T 7 X = D=V 2 b DA U ET T2 a B THIRPEA THWRWILRDR H 5,

KX TIE, AOXEIBAREFF D= —V = MTED, o TF A E2T 73 a IClT SN 7T TH
DRHEMBTEEICMAC, X v TFA 2T 72 a OFMNCEET S 4 SO %25 L, SFEEaTs/Eo R
DAL= 2 DX VBRRA L EZT 7 a v ORBUIZEMRTEDLZ L, BLRF vy TF BV A=Y ZIEH
TOHZETHRARE T AL ET I v a r OFBERBINNBARERTHL Z L2 LN L,

IO TIE, REEMICBITAANET =20 bDOA U E T 72 3 ZBWT, DAY Ot HEET g2
FEL, NMTEoTHEE LWHBEA TS & &bz, HEEOEWNC L2 LAST S OEIZ W T HEHI 21T
ST, AT L > TEE L HEMATIERI R 22 > TR0, B &Ll - 2 EMpT R oS T2 =—Y = v b
NEgENsZ EEHLMNT LT,

F2OMFRTIL, AT TR LN REZIBEL, ARLOA 257 v a N2 EDNWT, FEEMTEEEE
fr (8. . F) kT Dt flnilEli 2 A L, TO/RE. Fioxh3 2 M EaaiiElti s, JFoM x5 2 54
fRETEREE L 0 DABINEL 25 L bz, EECENSHHEMATIHN IS T2 Z ¥ bhot, —F, RIS
B OSL HATEIL, ARSI CA B R B E LS RVWI L bHLNE R ST, TRLDOEEHE L,
BHEOLIRREZAZEST V FaA FaRy MOHEMMATHEE TR T 28E2 LT,

EIDOMIZETIE, RABZEMICR T 2R = — Y = > b OSFEAFTEIELS LT, HHREEOR 21T o7, HR
DEPAN « SN LD BENE TG T D 7201, (ARZEH EC2B D KR EZ EM L7z, ERTIE, 420587 2T
Ba R L, PEREICK DT 072, T ORE, HAROHAN - MDD, fikh X5 &2 FL 2O
FOEOZNZRMMZ T 5. 2BFEOBMREED L0 ARM»>BRTH D LRHlEi S hiz,

BADIFIRETIZ, # v TRV P A=V ERANWCT, NexZ—V =2V MDY v FA L E T v a illT 57— 4%
WEL, BBAET VT Y L2 D TEBERBIZIT) VAT LORETH L, 8ODRRDZ v FEEH
LT, TO0RLHWFE T LT X% EHE L, Fully-Connected Neural Network23fx b 7-1EREZ R L
7o BT, ETAMBRICE S AMOBAIFER LD b @mWBE TR AT L bbb Lo Tz,

PEDXHic, KigTid, ANz — = v b2 AWEED s S s . ¥ v Frrb2—r2RAniE
KEER S FA BT v a VBN EER L, AL, Ao —T 2 PEAAXDLVERRY vTF A2
250 2a rDEBICORNDL, LER-> T, RgCdlt (T%) o2 Xe LTMERH 2 LR 5,




