
FPGA-MPC



Model Predictive Control



TinyMPC: Model-Predictive Control on 
Resource-Constrained Microcontrollers



The Alternating Direction Method of Multipliers (ADMM)

Limiting factor 
O(n3)!



TinyMPC: compressed ADMM for MPC on microcontrollers

Feedback gain
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Quadrotor Input: u₁, u₂, u₃, u₄
Motor thrust commands, each between 0 and 1.
Each value is a fixed-point → 16 bits
Total = 16 * 4 = 64 bits.

Quadrotor Output: x, y, z, φ, θ, ψ, dx, dy, dz, dφ, dθ, dψ
Position, orientation, linear velocity, angular velocity
Each value is a fixed-point → 16 bits
Total = 16 * 12 = 192 bits





Individual Stage Outputs

Forwards Pass Output Dual-Update Output

Slack-Update Output As you can see slack-update is clipping properly 
where we purposely set the inputs to slack 
update to bc beyond the min and max values 
and we see correct clip.



Primal Update



Backwards Pass



Residual Computation








