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Bit width optimization
on Qkeras
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3 time more training loop (epoch)
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More tiaht opt. (before plateau)
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Still precision has improvement point
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BDT

Original hils4ml’s conifer is old and did not work well.

BDT para name was changed, e.g. n_feature — max_feature
GradientBoostingRegressor did not support multi output
MultiOutputRegressor is not supported in conifer (?)

XGBRegressor with Conifer env setup then
conifer.converters.convert_from_xgboost work

Can not check FW 2nd output....
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XGB Conifer transfer
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Precision: ap_fixed<64,32>

Build error.....

Vivado_hls

ERROR: [HLS 200-101] 'open_solution"
Unknown option '-flow_target'.

Vitis_hls

ERROR: [SIM 211-100] 'csim_design' failed:
compilation error(s).



trial pooling

91
93
39
27
92
89
23
39
11
19
54
97
43
37
33

)
58

max
max
max
max
max
max
max
max
max
max
max
max
max
max
max
max
max

reduce
True
True
False
False
False
False
False
False
False
False
False
False
True
True
False
True
False

Noah’'s egamma BDT

n_estimators
63
87
40
91
86
66
98
95
0
80
78
49
87
83
59
51
58

Check Trial #93

max_depth

S I I LT B S R S L O I S i e S )

test loss

0.
.188241
.184578
.192623
.189861
.186505
.186270
.186796
.195152
.195174
.198135
.193440
.195688
.194680
.214661
.215044
.211757

oo oNoNoNoNoNoNoNolNolNolN ool ol ol

183702

test rejection

10.
10.
11.
10.
10.
11.
10.
10.
10.
10.
10.
10.
9.
9.875176
8.828334
7.
8.916071

398537
572739
017203
108413
355819
172620
406617
342754
223503
223655
103973
525800
242605

871490

test quant rejection

~] ~] ~] 00O 0O 0O 00D OO 0O 0O C0O D0 W W WWW

.284124
.186414
. 142433
. 044053
.006847
.952708
. 729719
.548206
.472520
.472180
.344769
.320928
.241387
.051194
. 802401
.677613
.624726

FF 1933 LUT 26645




SW and FW outputs

7£Fiéi”boaliﬁgiifédﬁ&é n_estimators max_depth gamma n_nodes train_loss train_rejection test loss test rejection test _quant_rejection FF LUT
H 91 91 max True 63 5 1.638448 1622 0.130788 26.159525 0.183702 16.398537 9.284124 7902 36990
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2" higher rejection
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Trial 4 (40 th rejection)
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Vitis synthesis

Vitis synthesis

Pipelined BRAM DS5P FF LUT
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€ Documentation

Vivado custom IP

IP Location (& Switch to Defaults
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