Ants in the Pants
-Ticklish Tactile Display Using Rotating Brushes
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Abstract: We createl a new entertainmeralledfi Anitrs t h e A U/Bexr nah seé many ant®ving around on
visual displayTh e user 6s mntaa wctiledsplapin thecfaend of a glove that has a matrix of small mc
with brushes inside iMWhen the user places their gloved hand on theavidisplay, the user can feel a sensation
ants are crawling up their arm. We have tested the system with more than 500 participants. In resp
guestionnaire about 75%of usersrespondedhat the experience wa®njoyabl® and 54% that it wasrealisti.
Moreover, our work was able to entertain most peoptmrdless of theireaction to the experience. We believe
fiAnts in the Pantsopened the door to a new typefiohcomfortable, creepy but enjoyabkntertainment.
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1. INTRODUCTION crawling up the arm. As ants have a habit of climbing up

almost anything, once they startednoveon ones hand

Nobody likes to imagine that insects are crawling over
their skin. However, this apparently repulsisituation
can sometimes lead to a formpéasure. For example,
many of us have had the experience of playing with
insects when we werehildren. We caugh them,
collected them and placeéldem on ouhands anérms.

This might indicate that an apparently disagreeable
sensation can sometimasso bea funny, thrilling, or
even a feasant experience. Our work aimechighlight
this fact, &@d to create aew entertainment that we have
named #AtAhnet sPand).so (Fi g.

Fig. 1 Ants in the Pants

The system is composed of a visual display with a
touch senor and a wearable tactile display. The visual
display presents ants visually, artte twearable tactile
displaypresentsnts hapticallyA user can see many ants
l'iving in the
the glovejs placed on the display, the ants gatireund

they would soon move up to the arm. When the hand is
raised, the ants crawl back orthe hand. If the user puts
his/her hand back on displagrfa while, more ants will
appear to entahe glove. If the usdregins to feebad or
sick, he/she can easily shake off the ants by shaking the
hand.

2. RELATED WORKS

Bugs or insects often appe in interactive art.
ADel i cat e [B gwesudeontactevihdssmall
bugs made of lightThe small bugsrawl out of tle
computer screen onto obodies Phantasm [2] is an
interactive nstallationwith profusion of white butterflies,
which are pojected ortwo screes, and gather to Aght
held by a participantAlthough bugs and nsectsare
usually disliked the above works offer a kind of
entertainment that involvgdaying with them.

Kume et al.[3] created a game in which @ayer
tramplesacockroach while wearing theippeis with two
vibrators attached to eaclsole. If you trample the
cockroach, you can feel vibratiamder your feetAs
their research purpose wés propose a type ofifoot
interfac®, the sensationf aninsect crawihg on the skin
was notthe essence dtifieirresearchTactile displagthat
focus onthe reality of thissensationhave not been
proposedefore

Tamura et al.4] develoda wearable haptic interface
that is placedon the forearm. They udea vibration
motor array to generatpressure patterrnhis interface
aimed to displayhe sensation dbucling somethingn
the virtual world. Kajimoto et al. [5] devdoped a
wearable tactile interface tonvertvisual 2D imageto

vi sual ,ingsides p | [@ctle patigip Byrfleqrigag stimuiaio Uses wrapathe d

display around their head to have an array5ap

the hand. Just after an ant reaches the hand it disappear$!€ctrodesit their forehead

andthe user begins to feel a sensation as if the ant was

Onthe other handhe stimulus given by the legs and



antennas of an insect are actually a very soft titfide

previous tactile displays have not been dblgenerate.
Hence, we created our original tactile displaythat

specialized in giving a sensationiasectscrawling over
the skin.

3. TICKLISH TACTILE DIS PLAY

Our tactile display is a glove withraatrix of motors
inside (Fig.2). Brushes madefdwo fishing lines with
someelasticity are attached on the motors. In this way a
real istic fiinsect 6s |l egso
brushes touch the skin when the motor rotates. After
giving the stimulus, the motor rotates backward. The
glove covers and raps the hand and forearm, with the
stimulating points arranged on the back of the hand and
forearm.

The distance between each motor (20mm) is set to be
shorter than the twpoint discrinination thresholds on
the arm §]. By using this distance, spatialépntinuous
motion can be expressed.
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Fig. 2 Method of stimulation

4. SYSTEM OVERVIEW

Fig. 3 shows the system architecture. Our system is
composed of a glove device, and position sensing and
image output parts.

4.1 Implementation of glove device

Inside the glove device (Figl), 34 motor cases are
stitched in and motors (Matsushita, KHN4NZ1AA)
which attached brushes are set in each case. An
acceleration sensor (Kionix, KXM52050) is used to
measure the tilt angle and detect shaking behavior of the
glove (Fig.5). The microprocessor (Renesas Technology,
H8 3048F) controls the tactile motion of the ants by
driving the matrix of
from the glove, the microprocessor informs to the PC.
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Fig. 3 System architecture

Fig. 4 Inside of glove device
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The ant crawl upper side One ant mode Two ant mode

Fig. 6 One antrawls on the upper side
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Fig. 7 Pattern of stimulus (Swarm mode)

We createdhree stimulus pattesn
A) Oneant mode
B) Two ans mode
C) Swarm mode

When the micropreessor is informet¢hatan anthas
staredto climb up ontheu s er 6ist as@naant s
modeo. I f the mi
comes i n, it
one ant corresponds to one motArn  a matidh $s
randomlysimulatedto driving a left, right,front or back
nearby motofor every stepandomly(Fig. 6). Butif the
glove istilted over plus or minus 48egres, the ant
stops moving to the lower side [t meangshe antcrawls
up). The more the glove is tied he shortertheinterval
of the stimulusfrom about1000msec t®200msec.

When the microprocessor is informétat more than
three ant@reclimbingup ontheu s er 6 s a then,
fiswar m mia the mode,te number ofmotors that
drive every stp is three regardless of the numbeamfs

We assura that the user does not need to know the
number of ants, but the user only needs to know that
ant s. Thenmefere as tan beb i

Anumer ous
seenin Fig. 7, we tried to express the feeling of nya
ants climbing upper gradually by drivieyery other row

every stepThe next step starts from the previous row

when the microprocessor counts by three stipthis
stimulus reacheat theend of the glovethree motors
chosen randomly from among uppthree rows are
driven The interval of 8mulus is always about
200mset
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4.2 Position sensing and image output part

Fig. 8 Position sensing and image output

Fig. 8 shows the implementation dhe position
sensing and image output pakh incandescat light is
radiatedfrom thetop of thedisplay If theacrylic plateis
touched, the shade of the glove =aptured by a web
camera(Creative, LC-VIP-SE) with infrared passing
filter (FUJIFILM, IR 80). The obtained image is sent to
PC, which determinesvhether the hand toucheke
screen, and calculates the contact position. It also
controlstheaction ofthefi vi sual 06 anwitls. A p
aninfrared cut filter (Kenko, DR655% connected to the
PC, and the visual image of the moving ants is projected
on the screerlf an ant reaches the contact posititirg
PC informs the microprocessorand vanistes the ant
image If the microprocessois informed that ants have
fallendownto the PC thefi v i samtsapp&amagain If

the glove hasreantivoansimedleyd r uns
tauchingthe screen the ant nearest to the glove comes
croprocessfe i kT i kpgPvRlrgv gmpkthepsiond 4 ¢

tpesscrerﬁrb g@tgeé to the glove.
6. EXPERIMENT
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Fig. 9 Exhibition of our work at Laval Virtual 2008

We exhibited at hval Virtual 2008 held in France

! http:/iwww.lavabvirtual.org/



