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The word “robot” was
introduced by the Czech

playright Karel ˇ Capek in his
1920 play
Rossum’s

Universal Robots.
The word “robota” in Czech

means simply “work.”



PART 1 : robot arms topology



Cartesian Robot: 3 translations +
wrist (..)
axis errors non 
coupled
typical modular
design
slower than other
robots
from really small to
huge!



Cartesian Robot:

Cable chain



Pneumatic Robot:

Proportional position closed loop control 



Tabletop

Typically stepper motor driven



Bisiach Carru

LOOONG gantry robot developed 
to weld train frames



Roboloop Extend an axis to a rail..



Spherical Robot:

2 rotations + 1 
translation +
wrist 
first industrial
robot (unimate
2000 – hydraulic)
slower  than other 
robots



Hydraulic actuation

Look at this actuator!

Look at this actuator!



Cylindrical Robot:

1 rotation + 2 
translations +
wrist 
an easy way to build
an useful robot..



Screw drive on both linear axis!



SCARA Robot:
2 rotations + 1 
translation +
wrist (1 rotation)
selectively compliant
assembly robot arm)

traditionally used for
high precision high 
speed assembly robot:

0.02 repeatability
10 m/s max speed
0.5:1 m range





The first scara were with direct 
drive and STEEL belt now 
generally HD gearboxes are used





Articulated Robot: X rotations
NO translation
wrist (..)





COMAU



PANASONIC (TIG WELD)



Spot weld



Teleoperation (MASCOT)







Modular design
(SPIDER ARM)



Compare the HD length with the 
CSD used in ICUB



Motor relocation



Direct Drive



Propeller finishing



PMK Robot:



PMK Robot:



HexaLight™ 6-Axis-Parallel 
Kinematics Microrobot

•Six Degrees of Freedom
•Rapid Response
•No Moving Cables for Improved Reliability and Preci sion
•10 kg Load Capacity 
•Repeatability to ±2 µm 
•Actuator Resolution to 0.016 µm
•Significantly Smaller and Stiffer than Serial-Kinemat ics



PMK Robot:



PMK Robot:



Spine Robot:

…?



Spine Robot:



Spine Robot:



Spine Robot:



PART 2 : robot wrist





























PART 3 : grippers

























RCC and wrist flanges



PART 4 : more advanced
robots

















From normotype to a 3D common reference model

All must fit in the model !

iCUB approach in humanoid design



Platfom weight definition

From different

experiences on

robotics and common

“a priori” evaluation a

total weight goal with

sub group weight

distribution is defined



Number of degrees of freedom (task oriented
selection)

Arm: 7 dofs;

Waist: 3 dofs;

Leg: 6 dofs;

Hand: 9 dofs;

Head: 6 dofs.

TOTAL: 7x2+3+6x2+9x2+6=53 DOFS



First simulations and first results

• Work done at EPFL gives to mechanical
engineers reference performances for the 
actuator selection and the design task



•First limitation in the design is the POWER 
DENSITY for motors

•Second limitation in the design is the stress level
in the mechanics (eg. max torques on gears…)

BOTH are phisical limits connected to the 
available technology

BEST COMPROMISE SOLUTION NEEDS TO BE 
DEFINED



..design evolution and concurrent design



..the integration task:first attempt (march 05)



..the integration task (july 05)



Final result..2007 circa..













PART 5 : ..is a 
robot really
useful??



…?









fine 
(and good job on robotics..)


