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Haptics as a Key Technology in Man-Machine Interface

A,
ooooooooo”
Prof. Hannes Bleuler

The haptic senses include many different modalities: Sensing of force, texture, temperature, body
posture etc. While optical display screens and acoustic signals are standard interface modi for machine
to man communication, haptic interfaces are still at a research level. But many practical and commercial
realizations are now emerging. This article gives some examples from the biomedical robotics field,
namely surgery telemanipulators, rehabilitation devices and assist devices. But research results from
haptic interfaces could benefit many other domains, including the automotive.

Key Words: Haptic interface, Man-Machine Interface, Human-Machine Interface, Man-Machine

Interaction

idoudooggoadon

oooooooooooooo” arrw” O 1
touch'0 000000000000 OODOUOOOOOO
coobobooobooooooooooooooboboooon
cobooooooooboooooobOobOoboooooon
coooboboooooooooooooOoooooboboooon
comooooooooocooooobooooobooo
cooooooooooooooo

ooboooooooooboocooooooboooon
coobooooboooooooooooooooooon
oooboooobooooooooooboooooboboooon
ocoooooooboboooo
oooo
ooooo
oooooooo
coobooooboooooooooooo
cooobooooobooooooooooOooOoooboboooon

oooooooooooo
cooooooooooooooo
oooooooo

oooooooooooboooooboooboooon
oooboooooooooooooooooobboooon

‘0000000000000000EPFLOOOOOOOOOO
oo

2

goobooobooboooobuooboobobooobg
gobooooboobooooboon

goooooobobobbbobbbbooouoooooo
gogboobooobooboobobooboobboobg
gogbobooobooboobbooboobboobo
gooboboboboooooooboobobobooo
goobobobobooooobooboboboboo
goobboooooooboobobomoobooobooo
000ooopo30050HzO0OoODoOooooooooo
gooboboboooooooobooboboobooo
gooboboboooooooboobobobobooo
gobooboooboobooobobooboobobooobg
gogoooon

goboodoboboobuoobbooboooboon
gooobobooooboboobobbooobobuoooobg
16Hz OO 20kHzOOOOOOO 100dBOOOOOO
gogbobooobooboobbooboobboobo
gmoooooboobooboboboboboooooo
goobobobooooooooboboboboo
RN

gboboooooboobobobobooooobogo
gooboboboooooooboboboboobooo
goooboooboobooobobooboobobooobg
goog

JTEKT ENGINEERING JOURNAL No. 1012 (2014)



oooooooooooooooooooboooobcooooooo

JTEKT

200 0000000b0040b00
gboodoogdo

oobooooooooobocooobooboooboooo
cooboboooboooooooooooooobooboooon
cooboooooooooooooobooooboboooon
coooooocOooOobooocoboooboobobooooooon
cobooboboobooboooooooocoocoooon
cooboboooboooooooooooOooobooboooo
ooo0oooooooooo00o0oooLEDDDOODO
cooboboooboooooooooooooobooooo
oooooooboooooooooooooobboooon
Ooooooeo0 boooooooooooooooo
ooobooooobooooooooooobooobboooon
omoo-000
omoo-000

oooooooooooboooob -0obo000o
coooboooooooooooooobo-o0b0boOooo
cooboboooooooooooooOoboOoooboboooon
cobobobomooboodoobooooooooooooon
coobobooobooooooooboooooobooooo
omooooobooooooobooooooooon
ooobooooooobooooooooooooomo
omoobooooooooooooobooooboo
oooobobooooboooooooooooboooobboooo
oobobobooooooooooooooooomooon
cooboboooboooooooooooooobooboooo
ooboooooooboooboooooooboooooooon
cooboboooboooooooobooOoboOooobooboooo
coobobooobooooooooboooooobooboooo
00000000 ON/OFFOO0DOO00OOODOOO
coobobooobooooooooboooooobooboooo
cooboboooboooooooooooooobooooon
goboobooooooooooobbooooooogon
ooboooobpoooooooboobobooooooon
oooboooooboooooobooooobooooobboooon
oooboooooboooooooooobooboooobboooo
ooooboooobooooooooooooooboboooon
cooboboooboooooooooooooobooboooon
ooobooooooooooo

ooboooooooooboocoooboooboooo
coobobooobooooooooooOoooobooboooon
cooboboooboooooooooooOooobooooon

JTEKT ENGINEERING JOURNAL No. 1012 (2014)

000000000000 0O0Hayward" O 00000
00000000 World Haptics, Euro Haptics, Asia
HapticsUO OO OOODO0OO0O000D000000000OO
goooobooooooooo

uonuonouuogooogg

310000000000
coooboooooocooboocooboooobooooo
gooopi100000000000000O0D00000
goboooboooooooooooooooooonon
gopboooooooooooobooooooooDo
goboooooooooooobooooboooooDo
oobooooooono
ooo0oooo0ooooooo19oo0oo0mooon
0oo°"000ooo
oooOoooisoooooooooooooooon
coooooo
oooo2000000000000000000
gobooobooooooooobooOooooOoooon
goboooboooooooooboocooooooono
gobooobooooooooobooooooooon
gopboooooooooooobooooooooDo
ooboooooooooooobooooooooDo
goboooooooooooobooooboobooooDo
gboboooobooooooooobooooboooooDo
gbobboooomoooboooboooooooomao
goboooboooooooooboooooooooo
gobooobooooooooobOoOooooooono
gobooobooooooooobooOoooboOooono
iodnoooooomoooboooooooooon
gobooobooooooooobooooooooon
goboooooo
ooooooobooobooooboooboooo
goooooo0o20000000oooooood
ooooooooooogoooooooop200000
0000000000 oomo2000000000
ooooooooooo@mLOUooooooooooo
cooooooobooooboooobooboooobooooo
gobooobooooooooobooooobooooono
gobooobooooooooobooooooOooono
ooooooooe00bO0oomOuubooooon
goboooboooooooooboocOooooOooono



JTEKT

goooooooooooooboooooooooboOoooooon

gbooooooboboobboooboooboobmo
gobooboobbooboobooobobooboo
gobooboobboobooboobbooboo
gobooboobbobbooboobbooboo
O0000000o0o0ooOooooooo20000
gboooooobooboboboboooooogoog
gbooooooooboboboooo
obobobooooooooooobmoooooo
ooo1o0ooooooooooooooooo
goomoooboobobobobobooooooon
gmgboboboboooooooboobobobon
goobooboobobobobooboobobooboo
goobooboobbooboobboobobooboo
gobooboobbobobooboobbooboo
gobooboobbobobooboobbooboo
gobooboobbobobooboboobbooboo
0340000000000

00 0OoboboboobooooboooooooOoo
dddddoooooo@moooood
DA VINCI surgery "robot" (or telemanipulator) from

Intuitive Surgery inc

goooooOooobocooobooboboooobOobobooon
goooo0oobOooboOooooboooobOobobooon
gobooooooobooboboooooooobooooooboo
gooobooooboobooobOoboboobOobboon
gooooooooooooOoooOoooOoooooo
gooooo

ooboooooooooboooobooobobooon
O0o0o0oooooo0oooooooooooD2D
o000 3pOoOooooooooooooooooon
cooboboooboooooooooooooobooboooon
cooboooobooooooooooooooboboooon
cooobooobooooooooooboOooobooboooon
coobobooobooooboooooooOooooboooon

goboooboooooooooboooobooooDo
gobooooooooooooboooooboooooDo
gbobooobooooooooobooooobooOoooDo
gobooobooooooooobooooooooono
gobooobooooooooooboooooooooo
goboooboooooooooboooooooooon
goboooboooobooooooboocooooOooonon
goboboboobobooomoobocoooobooon
gobooobooooooooooboooooboooooon
oobooooogd

320000000000

gobooboboobuoobbooboooboon
goboobooobooboobobooboobbooobg
goooobobobobbbobooboooooooooon
gooogoooooobobboooooooooon
gooboboboboooooooboobobobooo
goobobobooooooooboboboboo
gooboboboooooooobooboboboo
goobobobooooooooboboboobooo
gobmoobooooboboobooobooboooo
gobobobobooooooobooboboboobooo
goooboobbobbbbooobooooooooooo
gogoooobooboooobuooboobbooobg
gooboboboboooomoboboboooooo
goboobooboobbooboobooobooob
gooboboboooooooobooboboboo
gooboboboboooooooboobobobooo
gooboboboooooooobobobobooo
goobobobooooooobooboboboobooo
goobobobooooooobooboboboobooo
gobobooobobooobobouooogoooomoo
goobooobooboooobuoobooboboobg
gogoooobooboooobuooboobbooobg
2000 000000000000D000DOO0O0DO0OO0
00000000000 o0oooooDooooOvVRODO
gobooooooooon

JTEKT ENGINEERING JOURNAL No. 1012 (2014)



oooooooooooooooooooboooobcooooooo

00 0OD0ooOoouoobOooEeEPFLOOOODODOOO
gooooobobbb2000000gogogo
BEN
Two degree-of-freedom (d.o.f) hand rehabilitation
device designed at EPFL Robotic Systems Lab
for hemiplegic children

gooooooooooOooOooOoOooOO0oO0oO0O0ooooo
gbooooO0oooOoooooOoOooOoOoooOoboboooooon
gbooooO0oooooooOoooooooboboooooon
gooooooboooooboobboooobOobboon
gooooooooooog

33000000

O000oooooooooUouoooSFoooog
Oo0o0o0ooU0Oooooooooo 10ooooooo
gbooooooboobobobooooooogoo
gobooboobbobboobboobobooboo
gooooboooboobboobboooboo
HALOOOOOODOOOoOOooOOoooooooooom
gbooooooobooboboomoooooboboo
gboboooooooboobmoobooooboboo
gobooboobbobbooboobbooboo
gbooooooboobobobobooobooogoog
gbooooooboobobobooboooooogoo
gboooooogoo

gbobooooboobooboboboboooooon
gbooooooobobobobooooooogoDo
gobooboobbobbooboobobooboo
gobooboobbobobooboobobooboo
gobooboobbobobooboobbooboo
O000OO0ORexOOOOOOOOOOODOODODODODO
gobooboobbobbooboobbooboo
gobooboobbobbooboobbooboo
om0 00000000 HALO EMGOOOOOO
gbooooooooboboboboooooogoog
gooooboobooboboooboobooobooo
gbooooooboobobobooooooooooo

JTEKT ENGINEERING JOURNAL No. 1012 (2014)

oooooooooooono
Walk assist device from Honda

00 O0ooooouooboooooooooood
Ogooooodo HAL
"Robot Suit" human assist device HAL from
Cyberdyne, Japan

goooooeMcOOOOOOOOOOOOOOOOO
goboooooboooog

gooboboboooooooobobobooboo
goooooboobooobobooboobobooobg
gooogoobobobobobobbbbbbboboooooo
gogboooobooboobobooboobbooobg
goooooBMIDOOOOOOOOOOODOOOO
gooboboboboooooboooooomoooon
gobooooboobboobo

obobooooboobooboboboooon

oboboo™@oboboboboooooooobooobo
gooboboboooooooobobobobooo
gooboboboooooooobobobooboo
goboboboboooooooboobobobobooo
gogooooboobooobobooboobobooobg
goboooobooboooobobooboobbooobg
gobobooobooboobobooboobboobg
goboooobooboobbooboobboobg
gobobooobooboobbooboobboobd
goobobobooooooooboobobobooo
goobobobooooooboobobobobooo
goobobobooooooooboboboboo
gooboobobo



goooooooooooooboooooooooboOoooooon

@ (b)

00 EPFLOCOOO0ODO0OO0OODOOODOOOODOOO
good
Assist device for the hip joint designed at EPFL
Robotics Systems Lab

ooboooooo0omooooooocbooooooobo
ooboooooooOoomoooocoOoooooooo
gooooOo0ooooooooooOooooooooooon
gbooooooobooooobooooboboooooo
gooo

340000000000

3l10000000000000000000000
coobobooobooooooooooooooooon
oooboooobooooooooooooooboboooon
oooooooooooooomobooboooboooboo
ooooobooobooooooooooboooobboooon
oooboooobooooooooooboooooboboooon
cooboboooobooooooooooooooboboooon
ooooboboooooooooooomooooooon
oobooboboooooooooOooo@moooooooon
cobooboboobobobooobooboooocoooon
coobobodoobooooooooboooooobooboooon
cooboooobooooooooooooooboooon
goooobodobooooboobooooooooooon
gooo0oooooboobooobooboobooooooo
oooboooooboooooooooobooooobboooon
oooobooooboooooobooooooooobboooon
cooboooooboooooooooooooobboooon
coobobooobooooooooooooooboboooon
cooobobooobooooooooooooooboboooon
cooooooboooboooo
ooboooooooooboocoOooOoboOooboOooon
cooboboooboooooooooooooooboOooon
coobobooobooooooooooooooooon

oo doobboooobbovrROOODDOOOOO
googoo
Telemanipulator acting in a Virtual Reality (VR)

environment

ooooooo0ooooooOooooooooboooog
goooooooooooboOooooodooooonD 4
ooooooOoooooobooOoooOoo ooooooo
ooooO0oooooOoooOoOooOoOoOoOoboODOboOOoOO
oooboo0oooooooOooOoobooooOoOoobooooo
oooooooooooooobooooooooOoboOooo
oooooooooooOooooooooooooboOooog
oooo0o0ooooooOooOo0ooooooooooo
gooooooooOoooOoooOoooooooooo
gooooooooooooooooooOooboooog
gooooooboooOooooooooooooboobooOoo
goooooooooooooooboooo

goobobobooooooobooboboboboo
gooboboboooboboboboboooooo
goobobobooooooooboboboobooo
ooooooovrROODOOOOOUOOoOOooooOoO
gooooobooboooboboobboobobooobg
gooooobooboooobobooboobobooobg
gogooooboobooobooboobboobg
0oooooooo vROOOODODDOODOOOODO
gobobooobooboobbooboobboobd
gobobooobooboobbooboobbooba
ood

40000000

coooooooooobocooboobocooboooo
gbobooobooooooooooooooooooon
goboooooooooooobooooooooDo
goboooboooooooooboooooooDo
goboooooooooooobooooooooono
goooooooooooooooooobooboooon
gobooomoooboooobooooooooooon
goboooobooooboboooboooooooOooon
goboooboooooooooooOooooOooono
gbobooobooooooooooocOooooOooono
goboobooooobooooooooboooooooon

JTEKT ENGINEERING JOURNAL No. 1012 (2014)



oooooooooooooooooooboooobcooooooo

JTEKT

gobooboobobmooboobbooboooo
gobooboobbobobooboobbooboo
gobooboobbobobooboobbooboo
gobooboobbobobooboobbooboo
gbooooooboobobobobooooogooo
gooooboboobobooooobooooboboo
gbooooooboobobobooboooooogoog
gooon
gboboooooobooboboboboooooon
gboooooooboobobobooooooogoo
gobooboobboboboobboobobooboo
gobooboobbobobooboobbooboo
gobooboobboboboobboobbooboo
gobooboobbooboobobooboon

50040

ooboooooooooboocooobooooboooon
cooboboooooomooooooooooomo
coboooOoobobooooooobooboooboon
cooboboooboooooooooooOooobooooon
cbooooooooooooooboooooooo
ooooooooo

oobooooooooobooooboboooboooo
oooboooooboooooobooooobooobboooo
cooboobooooboooooobooooobooooobboooo
coobooooboooooooooooooobooboooo
cooboooooooooooooobooooboboooon
ooooOoOOO0OO0OO0oO0oOoOoooocooooOoboOoooon
coobobooobooooooooooOoooobooboooon
coobobooobooooooooboooooobooboooo
coobboooboooooooooobooooooooon
oooboooooooooooooooOooobboooon
ooooooooboooo

000000000000 Intuitive Surgical D00 O

gooo.
OCO0ODHALODOOOODODOOOOODOODOOO .

JTEKT ENGINEERING JOURNAL No. 1012 (2014)

g

Swiss National Science Foundation SNF, NCCR
"Robotics" program Dr. Mohamed Bouri, Jeremy
Olivier, Simone Gallo, Ali Sengul, Giulio Rognini
EPFL LSRO

gogo

0 O Vincent Hayward et al. Haptic interfaces & devices,
Sensor Review, 24, 1, pp16-29

0000000 :00000O00engl Ariyoshi Sawako:
The Doctor's wife

0 O Haptics for teleoperated surgical systems, Tavakoli
et al, World Scientific ed., 2008 158 pO

OOAli Sengtl, PhD thesis EPFL No 5669, 2013:
"Cognitive Neuroscience Based Design Guidelines
for Surgical Robotics"

0 O Giulio Rognini, PhD thesis EPFL, 2014. "Cognitive-
haptic interfaces: robotics, sensorimotor processing
and bodily self-conciousness"

0 O Bleuler, Bouri: "Haptics in Robotics, Man-Machine
Interface and Neuroscience", in 70

0 0O Pisla, Bleuler, Rodic, Vaida, Pisla(editors): "New
Trends in Medical and Service Robots", theory and
integrated applications, Springer (ed.), 2014



