
vMulBERRY: multi-agent robust learning framework to 
achieve aggressive energy-savings & compute-resilience

vKey Features:
ü Two-stage offline and on-device robust swarm learning.
ü Low-voltage UAV payload optimization.

ü Collaborative sprint-or-slack operation.

ü Dynamic communication and parameter adjustment.
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MOTIVATION, CHALLENGES AND GOAL

EVALUATION RESULTS: TOWARDS EFFICIENT AND RESILIENT AUTONOMOUS SWARMS
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PROPOSED MULBERRY FRAMEWORK
vEfficient and Resilient Autonomous Swarms is 

essential for diverse application scenarios.
ü Challenge 1: distributed resource-constrained nodes.

ü Challenge 2: complex cyber-physical UAV systems.

ü Challenge 3: low-voltage reduce energy quadratically 
but induce bit errors bringing reliability concern.
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vGoal: Enable resilient and efficient 
autonomous swarms under low-
voltage operation. 

v (performance-efficiency-resilience 
co-optimization)

vEvaluation Setups
ü Closed-loop eval.; Diverse environments, UAVs, models.

ü UAV compute hardware and reliability characteristics.

vResilience-Efficiency Improvement
ü Improve resilience, processing efficiency, and mission 

efficiency under robust low-voltage operation.
ü Generalize across chips, voltages, environments, 

models, UAV types, and swarm sizes.
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Core Configuration Parameters
4 X RISC-V Rocket cores Core type
16K 4-way I+D cachesCache
0.16 mm2 in 12nm techRouted core area
0.54 V to 1 VVoltage range
117 mW to 399 mWPower

0.
4 

m
m

0.4 mm

Power 117mW to 399mW

Voltage Range 0.54V to 1V

Routed Core Area 0.4mm x 0.4mm

16KB 4-way I+D 
CachesCache

4 x RISC-V 
Rocket CoresCore Type

GF 12nmTechnology

Hardware Configuration Parameters

0.4 mm

UAV Size Network Policy Size

C3F2 C5F4 C7F6

1.27MB 2.49MB 3.28MB10mm 170mm95mm

Crazyflie DJI Tello DJI Spark

Sparse Obstacle Medium Obstacle Dense Obstacle
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