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i We demonstrate the use of the MLP-Mixer architecture for fast jet classification in high-energy :
: physics .
y i
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. The MLP-Mixer model is trained with the hlsdml LHC Jet dataset (150 partciles), which is E
' meant to represent the type of L1 trigger objects that we may expect in future High- .
' Luminosity LHC experiments. We show that our MLP-Mixer model could achieve JEDI-net 50 &
i particle performance with ~1 /8 of LUTs, no DSP, 100x throughput, and 1/10 latency ,
1 simutaeously when trained with HGQ and synthesized with hlsdml 4 dadml 4 Vitis 2023.2. |
i . . . . . . i
» This is the first time MLP Mixer is shown to be deployable for L1 Triggers at LHC. :
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16 feaures X : models with timing violation : By performmg aggreSSIVG COININOI,
s 1 subexpression eliminations, da4ml'
ode Accuracy (%) Latency (cc) DSP LUT (k) FF (k) II(cc)
JEDI-NET U4 (N,,=50) [7] 80.90 130 (650 ns) 8,945 855 201 110 |ma reduce the LUT usag e b |
JEDI-NET U5 (N,=50) [7] 81.18 181 (905ns) 8,986 815 189 150 0 1/3 — 1/2 Whlle removmg all DSP
JEDI-NET J4 (N,=30) [7] 78.41 58 (290 ns) 8,776 865 138 110 | :
JEDI-NET J5 (N,=30) [7] 79.85 181 (905ns) 9,833 911 158 150 ; usage without affect the output i
MLPM-1 (N,=64) 81.17 14 (70 ns) 0 104 36 1 | bit accuracy. I
MLPM-2 (N,=64) 81.34 15 (75 ns) 0 162 46 1 :
MLPM-3 (N,=32) 78.50 9 (45 ns) 0 23 6 1 : . . . -
MLPM-4 (N,=32) 79.81 13(6508) 0 33 10 1 » dadml is required for running the :
3 feaures ' MLP Mixer with II=1. Without
Model Accuracy (%) Latency (cc) DSP LUT (k) FF (k) II(cc) I eXp11C1tly peI‘fOI‘IIllIlg DA. II :
DS (N,*=32) [8] 68.3 ~75.9  26(130ns) 434 903 359 2 . remains unsta,ble Wlth VltlS HLS I
DS (N,3=16) [8] 62.5~69.4 23(115ns) 555 747 239 3 d dels fail h. 0
IN (N,3=32) [8] 68.2 ~758  41(205ns) 2,120 1,162 761 3 |an some models 1ail to synt :
MLPM’-1 (N,°=64) 80.13 15 (75 ns) 0 124 30 1
MLPM’-2 (N,=64) 76.60 12 (60 ns) 0 32 12 1
MLPM’-3 (Np3=32) 76.17 13 (65 ns) 0 43 10 1
MLPM’-4 (N,,°=16) 70.92 13 (65 ns) 0 12 10 1
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