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MLP Training
Basic Structure Activation Function Qkeras
MLP: 24 inputs and 1 output ReLU & LeakyReLU (Quantization aware training:
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Implementation
Hls4ml Structure Resource Utilization
. : : : Sparsity | BRAM DSP FF LUT
Hls4ml ut111.zes High-Level Synthgsns (HLS) to convert neural networks trained X 0 0 610(22%) | 80769(12%) | S7014(26%%)
by Python into the models described in HDL. 0.4 0 369(13%) | 58293(8%) | 52650(15%)

124-32-32-16-8-1.

e Automatically optimize the logic design based on pruned structure and clock 294.48-37-16-8-1

frequency

FPGA Resource Utilization
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Dead time: 4 Clks B m_data[15.0] X : 609 64

Latency: 37 clks (unpruned structure A); 30 clks (pruned structure B)

Conclusion

e The resolution of z-vertex is better than 3cm in all p; intervals and the algorithm is supposed to reject beam background with a + 3¢ interval (about 10cm).
e With Qkeras and Pruning, the fixed-point MLP achieved comparable resolution with fewer parameters, thus reducing the consumption of FPGA resources.
e The MLP IP generated by hlsdml and HLS pertectly meets our need with a latency less than 100ns.

e The algorithm still needs further optimization to implement all required networks into a single FPGA.
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