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Bauza, Maria, Francois R. Hogan, and Alberto Rodriguez. "A data-efficient approach to precise and controlled
pushing." In Conference on Robot Learning, pp. 336-345. PMLR, 2018.

Inputs : [fn ft ṗy]
T Outputs : ∆x = [∆x ∆y ∆θ]T
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Inputs : [py β]T Outputs : ∆xb = [∆xb ∆yb ∆θb]
T
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pertubations Normal pertubations
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▶ Applicable for both models
▶ Prediction using the models
▶ Closed loop
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Model Predictive Control
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min
x̄i ,ūi

x̄T
N QN x̄N +

N−1∑
i=0

(x̄T
i+1Qx̄i+1 + ūT

i Rūi)

subject to x̄i+1 = x̄i + h[Ai x̄i + Bi ūi ]

xi ∈ X
ui ∈ U
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Experiment Parameters
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Analytical Model
Q = [6000, 3000, 10, 0]
x = [x y θ py ]

T

R = [0.1, 0.001, 0.001]
um = [fn ft ṗy ]

T

Data Driven Model
Q = [6000, 3000, 10, 3000]
x = [x y θ py ]

T

R = [0.1, 0.001]
um = [vn vt ]

T

QN = Q; N = 35; h = 0.01s
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Results (Video)
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Robustness (Video)
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▶ What happens in no contact situations?
▶ Side Switching
▶ Online learning
▶ Higher Degrees of Freedom
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Contributions
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▶ Stable model from 10 random datapoints
▶ GP model and MPC
▶ Model in velocity space softens hybridness
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