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Dynamic modelling of a screw actuator for 
improved locomotion control on various terrains
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Outline of the presentation:

➢ Context and Problem formulation

➢ Methodology & Experimental setup

➢ Results

➢ Conclusion & Future work
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Legged robots: BigDog (a, Playter et al., 2006), RHex (b, Altendorfer et al., 2001), Titan XI (c, Hodoshima et al., 2007).

Tracked robots: Nanokhod (a, Klinker et al., 2007), Robhaz DT3 (b, Woosub et al., 2004) and Gunryu (c, Hirose et al., 
1996).
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ROBOMINER RM3 prototype

How to model a robot with screw actuators?
Importance:
- Pose estimation
- Control
- Simulations
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𝜂: 𝑥, 𝑦, 𝑧, 𝜙, 𝜃, 𝜓 𝑇

𝜈: [𝑢, 𝑣, 𝑤, 𝑝, 𝑞, 𝑟]

𝜏: 𝜏𝑥 , 𝜏𝑦 , 𝜏𝑧 , 𝜏𝜙, 𝜏𝜃 , 𝜏𝜓
𝑇

ሶ𝜼 = 𝐽 𝝂 𝝂
ሶ𝝂 = 𝑀−1 −𝑔 𝜼 − 𝐷 𝝂 + 𝝉
𝝉 = 𝜶 𝐵 Ω

▮ : Known
▮ : Measured
▮ : To be identified
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To identify 𝜶 and 𝑫:
We use two Simple Linear Regressors
𝑌 = 𝑋Θ + 𝜖
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The proposed model can be used to:
➢ Estimate the robot’s pose.
➢ Design Model-based controllers.
➢ Develop simulation frameworks.

Future perspectives:
➢ Online model identification.
➢ Include slip detection.
➢ Develop adaptive closed-loop controllers.



Thank you for your 
attention!
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