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Herbert Overview

e 14 Active DoF
e 2x 1 Knee
e 2 x 3 Hips
e 3 Waist
e 3 Head

e 21.6kg
e 1.59 meters

e €21k — excluding Labour
» Rear Projected Head
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Keep It Simple

Custom Parts <200
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Anthropometrically Correct
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Compliant Module

Pro
e Compliant
* Back Drivable
e Low Gear Ratio

Con
e None Compact
e Joint Range = Size
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Compliant Module

Joint displacement [Deg]
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. Compact Module
(2

Pr
e Low Cost ~ €30 + Motor i
e Compact B 5
e Strong >150Nm &

Con
e Backlash
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Head
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von Mises (Nm*2)
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Electronics

- ~ . - e 3x5A
Lu_J g ,;_A# T e 3 x Hall
‘ » RED | s 3 x Joint Encoder 15bit
oy Wﬁr»g A * 3 x Torque sensor
e U S e 2x200Mb/s Com.
o e 71.0mm x 48.0mm

CENTRAL
CONTROLLER

AaaAdAAA

e 2x20A

e 2 x Motor Encoder 14bit
e 2 x Joint Encoder 15bit
e 2 x Torque sensor

e 2x200Mb/s Com.

e 68.0mm x 60.0mm
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Electronics
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4 Custom \ @ Bare Metal R
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/rosout_agg

200 Rviz¢
Fi 2 ip
[Move Camera| Interact Select 2D Nav Goal 2D Pose Estimate

Displays ®

~ .Global Options
Backgroind Color [ ]216, 216, 216

Fixed Frame [runk

Target Frame <Fixed Frame>
- .Global Status: OK

Fixed Frame oK

Target Frame  OK
M o1. interactive... [¥)

— Status: OK
InitTopic oK
Topic oK

Update Topic ~ /Bioloid_Interactive._...
Show Descripti... @
Show Tool Tips
Show Axes
~02. TF (TF)
Status: Disabled
Show Names
Show Axes
Show Arows
Marker Scale
Update Interval
Frame Timeout
+ Frames
Tree
By 03. RobotModel...

EEE

FeoEEE

8

+ Status: OK.
Reference Frame <Fixed Frame>
Plane Cell Count 10
Normal Cell Co... 0

cell Size 1
Line Style Lines
Color 127, 127, 127
Alpha 05
Plane Xy

+ Offset 00,0

Background Color
Background color for the 3D view.

Time

Wall Time: (141355921681 | wall Elapsed: | 82.03

/rosout

——® /xsens/imu <

Institute for Cognitive Systems (ICS)

ROS Time: | 1413559216.81

/limb_interface/command

ROS Elapsed: | 82.23

/limb_interface

/limb_interface/raw_state

——» /limb_interface/motor_state
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— | /limb_interface/state
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Torque Control

Zero Torque Controller
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Squatting Balancing
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Summary

e Conclusion
— Low Cost
— Light weight
— Mechanical Compliant joints
— Anthropometrically correct

— Torque control

e Future Work
— Adding Upper Body
— Walking
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