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What is the ODRI project ?

● A collaborative project between MPI Tübingen, NYU and LAAS

● Transparent actuation modules with low ratio gearboxes + brushless motor

● Easy-to-build robots, heavily documented

● Dynamic, light and cheap

● Free and open source design
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Plan

● Presentation of the Open Dynamic Robot Initiative Project
● The actuation modules
● The robots
● Motions demos
● Control architecture 
● Custom electronic and communication link
● Field oriented motor driver evolution
● Research work lead at LAAS
● Future plans for this project
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Actuation module

Length 160mm
Mass 150g
Torque 2.5Nm at 12A
Gear r. 9:1
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Actuation module
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Actuation module

https://docs.google.com/file/d/1Het958xkZa10rh8yahFTCgb1Du6Wmjwq/preview
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The Robots
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Solo 8 - The first legged prototype
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Motions demos

http://www.youtube.com/watch?v=6kY0sRYaXyI
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Motions demos

http://www.youtube.com/watch?v=0R6GyfHP2xk
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Solo 12 - Update version
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Solo 12 - Update version

http://www.youtube.com/watch?v=qT0TcDILxY4
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Control architecture 

10 kHz 1 kHz 1 kHz
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Custom electronic and communication link

Master Board

● Open source/hardware
● Synchronous RT com with

up to 16 actuators, IMU, ...
● Wired or Wireless com with RT control PC
● 1Khz control loop
● Onboard safety procedures
● room for user code.. 
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Custom electronic and communication link

Master Board
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Custom electronic and communication link
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Custom electronic and communication link

Simple SDK to control the robot from a distant computer

1kHz
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Custom electronic and communication link

Motor driver: microDriver
● Open source/hardware
● Off the shelf / Custom PCB
● Field Oriented Control of 2 motors
● 1kHz CAN and SPI interfaces
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Custom electronic and communication link

uDriver

What is a FOC controller ? 

Images: roboteq
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Custom electronic and communication link

uDriver

What is a FOC controller ? 

MCU + Mosfet Driver + Current sensor and amplifier + Mosfet 

MCU Mosfet 
Driver Mosfets PMSM

Current 
Sensors

Current 
Amplifier

Encoder

Com link
PWM



LAAS-CNRS
/ Laboratoire d’analyse et d’architecture des systèmes du CNRS 21

Running at 10 kHz :
uDriver

Custom electronic and communication link
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Custom electronic and communication link

uDriver:
 

A major update is on its way!
● State of the art hardware
● Open source/hardware
● Scalable solution (power, size)
● Fast communication link
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Payload downlink (PC→µDriver)

170 Bytes
(12 DoF)

up to 
250 Bytes 

(WiFi)

µDriver1 
payload

28
Bytes

µDriver2 
payload

28
Bytes

… (up to 8) n*28
Bytes

Msg indexes 2
Bytes

34 Bytes

Mode,
Position,
Velocity,
Current,
Kp, Kd,

Saturations

12
Bytes

Msg index 2
Byte

CRC 4
Bytes

WiFi or Ethernet SPI
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Payload uplink (µDriver→PC)

190 Bytes
(12 DoF)

up to 
250 Bytes 

(WiFi)

µDriver1 
payload

28
Bytes

µDriver2 
payload

28
Bytes

… (up to 8) n*28
Bytes

IMU 18
Bytes

Msg indexes 4
Bytes

34 Bytes

Status,
Timestamp,

Position,
Velocity,
Current,
ADCs,

Coil Resistance

12
Bytes

Msg index 2
Byte

CRC 4
Bytes

WiFi or Ethernet SPI
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Research project lead at LAAS

Assembly + Simple gait optimisation with Genetic Algorithm - ISAE student project
Etienne Arlaud, Thibault Noël, Thomas Corbères, Marion Valette, Ethan Cherki, Jean-lou Quetin



LAAS-CNRS
/ Laboratoire d’analyse et d’architecture des systèmes du CNRS 26

Research project lead at LAAS

Assembly + Simple gait optimisation with Genetic Algorithm - ISAE student project
Etienne Arlaud, Thibault Noël, Thomas Corbères, Marion Valette, Ethan Cherki, Jean-lou Quetin

https://docs.google.com/file/d/1Dctk17f34_aBURzrsw5I2fp41FVU2uJK/preview
http://www.youtube.com/watch?v=G-boXkIYu68
http://www.youtube.com/watch?v=0aJeW_jTgew
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Research project lead at LAAS

Self collision detection and avoidance - Thibault Noel
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Research project lead at LAAS

Reactive walking controller - Pierre-Alexandre Leziart & Thomas Cobrère 

http://www.youtube.com/watch?v=FbQj3asMX98
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Research project lead at LAAS

Co-design - Gabriele Fadini
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Perspectives

For LAAS:

● Assemble and control solo 12
● Study the upscaling via codesign - Collaboration with PPRIM lab in Poitier
● Work on estimation
● Update and optimize motor control
● Embed power source

For other partners:

● Make the robot cheaper, find distributors for the robot? 
● Use it as a didactical platform for academic 
● ML, Control, biped...
● Compare control strategies from different teams
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Conclusion

Website https://open-dynamic-robot-initiative.github.io/
Youtube channel  https://www.youtube.com/channel/UCx32JW2oIrax47Gjq8zNI-w
GitHub https://github.com/open-dynamic-robot-initiative/
WhitePaper  F. Grimminger et al., "An Open Torque-Controlled Modular Robot Architecture for Legged

Locomotion Research," in IEEE Robotics and Automation Letters, vol. 5, no. 2, April 2020

https://open-dynamic-robot-initiative.github.io/
https://www.youtube.com/channel/UCx32JW2oIrax47Gjq8zNI-w
https://github.com/open-dynamic-robot-initiative/
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 Merci !


