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Abstract Model Development and Testing Workflow

 Efficiency is critical for machine learning.

* CloudML targets accelerators like GPUSs,
while EdgeML focuses on portable devices
like mobile phones. TinyML further pushes the
efficiency boundary, enabling powerful ML
models to run on ultra-low-power devices.

* TinyML has several key advantages. It
enables machine learning using only a few
hundred kilobytes of memory.

* There Is a growing need for low-power,

 Battery cells/pack are widely used in Electric
Vehicles and Hybrid Electric Vehicles
(HEVS), portable power tools and x-ray
machines [1].

* Predicting or estimating battery attributes
such as remaining useful life (RUL) and cell
temperatures are vital concepts in a battery
management system.

* RUL Is the number of battery cycles from its
rated capacity to the end of its life (EOL).
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Performance Evaluation and Results
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Models TF TFLITE TFLITE _MICRO
MAE MAE MAE
1D CNN (RUL) 5.91 6.16 6.173
ID CNN (Cell Temp.) 0.35 0.35 0.363
TCN (RUL) 0.64 1.88 4.213
TCN (Cell Temp.) 0.24 0.25 0.256
Models TF model TFLITE model Reduction
size (KB) size (KB)
1D CNN (RUL) 656 26.91 24x
1D CNN (Cell Temp.) 508 13.07 39x
TCN (RUL) 1208 40.59 30x
TCN (Cell Temp.) 1239 57.84 21x

Conclusion and Future Work

» Deep learning models are investigated for
predicting battery cell RUL and temperature.

* The proposed TCN models are deployed on IoT
device microcontrollers using tinyML and the has
the best performance.

* We plan to develop similar deep machine learning
models to predict multiple variables of interest to
further reduce the memory capacity required to
store and use for inference such models.
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