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Acquiring the Grasp Behavior by Anthropomorphic Soft Fingertips
with Vision and Tactile Sensors

o Yasunori Tada* , Koh Hosoda* | and Minoru Asada*

(* Dept. of Adaptive Machine Systems, T HANDAI Frontier Research Center,
Graduate School of Engineering, Osaka University)

Abstract— To build an adaptive autonomous robot, it has to acquire many behavior by itself because a
designer can not know all of situations. This paper proposes that the robot acquires controlling of grasping
force by itself. The robot system contains robot fingers and vision sensor. The robot finger has an anthro-
pomorphic soft fingertip which contain strain gauges and PVDF (polyvinylidene fluoride) films as tactile
receptor. At the learning phase, the robot picks up an object. At the same time, the robot builds a neural
network for correlation between tactile sensor and vision sensor. In this phase, the robot acquires a method
for grasping the object without the designer’s teaching. After the learning, the robot can pick up the object
by minimum grasping force. Additionally, when the weight of the object becomes heavier, the robot does

not drop the object by updating the connection weights.
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Fig.1 A cross sectional view of the developed an-
thropomorphic fingertip

2. 00O0O0OOO

Fig.1OOOOOOOOOOOOOOOoooooo
O00000000oooooooooooooooo
gooo0O200000000000000000O
gooooooOoOOOO000000000000oO
goooOoOoDOOOOO00O0O0OoOoOoOogoooooo
0000 PVDFEO polyvinylidene fluoride0 000 O O
goooooo0oOoOoOO0OO0bOOoOooooooooo
goo0o0O0O0OO0OO0O0O00000O0DO0O0Oogooooo
gooooOo0OO0O0OO0000000O0O000oooo
OO0O000o0oo00ooOooOoOoooooOOnvrig.2
0000000000000 25mm)0000 55[mm]
oO0o0ooOoOo0o0o0ooOoO0oO0o0oooDoobo0oooen
oOoooOoOooOo pVDFOOODODOOOOOODOO
oo0 2400000000000

gooOo0O0O0OOOO0OO0O00OoOoOoOogooooo
gooooo0OOO0OO0OO000000O0O0O0ooooo
gooOoO0oOOoOO0OO0OO0O0O0OoOoOoOoOoogoooooo
000000000000 0ooODOO0o0ooooooo
goooOoOoOOOOOO0OO0OOOoOoOoOoooooo
goo0o0O0O0O0OO0O000000DO0O0O0Ooooooo
oo0oooooooopPVDFOOOOOOOOODODO
goooooOooOoOoODODODOOOODOOOOCDOO
OpvDFOOOOOOODOOOOODOOOOODOO
o0ooooooooooooboo0oOoooon PVDF
0000000000000 000000000O
gooooOoOoOoOOO0OOO0OOOOoOoOoOoooon
goo0o0O0O0O0O0O000000DO0DOO0Ooooooo
goooooooooooooo

3. DOooboobooon

obooobOoooobooooboooobooon
gboooboobooboboobooboboon
gboooboooobooboobooobooboooono
gbobobooooobooboboobooboaon

{ -.”-_-l-.m .f_- .-zﬂame':uw{.- 4

Fig.2 A photo of the completed fingertip
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Fig.3 Block diagram of robot hand controller
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Fig.4 Neural network for acquiring grasp behavior
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Fig.6 A robot system includes a robot arm, a robot
hand, and a video camera.
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Fig.7 An example of sensor output when the finger-
tip pick up the object
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Fig.8 Time courses of visual and tactile sensor out-
puts at learning
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Fig.9 Time courses of output of strain gauges and
PVDF film at after learning
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