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» Neural network inference is power * |dea: Identify and fine-tune model to prefer

intensive low-power weights during MAC
= Edge devices are power constrained

= Not always possible to deploy new hardware
to save energy

» Reduction of energy via software
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APPROACH (CHOOSE ONE)

Reduce Switching Activity Reduce Operating Voltage
= Different weights exhibit different average switching » Propagation delay of MAC unit differs by weight value
= Find low-power weights . Eélcalyding worst-case weights can decrease propagation

» Switching activity depends on MAC input transitions

» Characterize and sample from input transition distribution

» Simulate switching activity to compute average power " Strategy: Analyze worst-case delay of weights and
select subset

» Allows voltage reduction without timing errors

P | low- igh |
rune model to use low-power weights = Prune model to use “fast” weights

Fine-tune to regain accuracy = Fine-tune to regain accuracy

Calculate possible power saving = Calculate possible voltage reduction and power saving



WEIGHT SELECTION FOR CNN INFERENCE ENERGY REDUCTION TECHNISCHE

UNIVERSITAT
DARMSTADT

TASKS

Partial Sum
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= Develop either of the two energy reduction e D
techniques Wegnt 2:3332:{?}
Product[2 — Result
= Evaluate them on some CNNs _— — -
] . 12
* Provide clean code and write a short report | Muttpler Adder
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