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PORTING STEPS

@ STEP 01
STEP 02

Three Steps to Convert from ONNX to HEF Format

ONNX to HAR

Converts the ONNX model into Hailo'’s
intermediate HAR representation.

Quantize Model

Optimizes the model using lower-precision
numerical formats for efficient edge inference.

Compiles the optimized model into the deployable
HEF binary format for Hailo hardware.
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HAILO-AI DATAFLOW COMPILER

A Toolchain to Compile, Optimize Models for HailoAl Chips

Trained Network Model
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HAILO Al SOFTWARE SUITE

The Fastest Way to Get Started is the Prebuilt Hailo Al Software Suite Docker Image

DEVELOPER ZONE Downloads ~ Documentation  Resources  GitHub  Model Explorer ~ Community

Select Product Vision Processors Find a package Q Search in the latest version v

Select Device | Hailo-8/8L ‘ Hailo-10H

1 Software Package 1 Software Sub-Package 1 Architecture 1 Python Version

@ Al Software Suite @ Al Software Suite ()
(7) Dataflow Compiler C)
(O HailoRT O

‘Q Model Zoo

/:) Example Applications

X Clearall

Filter by:  Latest release

Date

Package Name Devices Version Documentation .
Modified



https://hailo.ai/developer-zone/software-downloads/?product=ai_accelerators&device=hailo_8_8l

PARSING ONNX TO

Convert ONNX to Hailo's Archive Format

$ hailo parser onnx LibreYOLOXs.onnx --hw-arch hailo8! --har-path LibreYOLOXs.har

The parser auto-detects YOLOX architecture and warns if a built-in NMS processor is found.
NMS runs on the CPU by default. If output layers need manual mapping, we use the visualizer next.

MS structure o or equivalent architecture) was detected.
[ ] In order to use HailoRT post-processing capabilities, these end node names should be used: /head/reg preds.®/Conv /

head/Sigmoid 1 /head/Sigmoid /head/Sigmoid 3 /head/reg preds.1/Conv /head/Sigmoid 2 /head/reg preds.2/Conv /head/Sigmoid 4

/head/Sigmoid_5.

] Start nodes mapped from original model: 'images': 'LibreYOLOXs/input_layerl'.

[

[ ] End nodes mapped from original model: 'bboxes', 'scores'.

[ ] Translation completed on ONNX model LibreYOLOXs (completion time: 00:00:02.50)

Would you like to parse the model again with the mentioned end nodes and add nms postprocess command to the model script?

(y/n)
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NMS PROCESSING

sually all YOLO model outputs are fused from different levels to get two outputs boxes, scores

kernel_shape = 3, 3

x128x80x80 x128x80x80 1x128x40x40 x128x40x40 [1x128x20x20 1x128x20%20
Sigmoid 1x128x80x80 Sigmoid 1x128x80x80 Sigmoid 1x128x40x40 Sigmoid 1x128x40x40 Sigmoid 1x128x20x20  Sigmoid 1x128x20%20
x128x80x80 1x128x80x80 1x128x40x40 / (x128x \x128x20x20
Constant Constant oV T Constant e . e g
Mul Mul Mul Mul Mul Mul
value (2 value (2 value (2
1x128x80x80 1x128x80x80 / 1x128x40x40 1x128x40x40 1x128x20x20 1x128x20x20
Conv [ Conv
W (1x128x1x1) W (80x128x W (1x128x1x1 i
B (1
2 2 2 2 x128x80x80 a ] 2 2 1x128x40x40 J 1x128x20x20
=11 =1 hape = 1
0 0,0 X
1x1x80x80 1x80x80x80 1x1x40x40 1x80x40x40 1x1x20x20 1x80x20x20
Conv Conv
‘ ‘ ' v W (4x128x1x v ' W (4x128x1x1
Expand Expand Expand Expand B (4 . - Expand Expand B . . .
p = Sigmoid Sigmoid ations = 1 Sigmoid Sigmoid dllations = 1,1 Sigmoid Sigmoid
input (80x1 input (1x80 input (40x1) input (1x4 et input (20x1) input (1x20 S et
| pads = 0,0,0,0 pads =0, 0, 0, 0
=11 strides = 1, s
\
80x80 80x80 40x40 40x40 4x80x80 1x1x80x80 1x80x80x80 20x20 20x20 x4x40x40 (x1x40x40 1x80x40x40 242020 1x1x20x20 1x80x20x20
u u u Unsqueeze * Concat Unsqueeze Unsqueeze > Concat » Concat
axes (1 axes (1 axes axes 5= axes axes - 1
80x80x1 80x80x1 40x40x1 40x40 1x85x80x80 Q0x20x1 20x20x1 1x85x40x 1x85x20x20
Concat Concat Reshape Concat Reshape Reshape
axis =2 shape (3 shape (3 shape (3
80x80x2 40x40x2 1x85x6400 20x20x2 1x85x1600 1x85x400
Reshape Reshape Transpose Reshape Transpose Transpose
shape (3 shape (3 . _ pe 2 S — shape (3) == - - S perm=0,2, 1
1x6400x2 1x6400%85 1%6400%86. 1x1600x2 1x1600x86- TX1600x85- . 1x400x2 TIx400%8S ~1x400%85 1x6400%85 x1600x85 1x400x85
slice slice ) slice slice slice slice slice Slice slice
Cast starts starts Cast starts starts Cast starts starts (1 starts starts starts
i ends ends (1) s ends (1 ends o tlont ends ends ends ends ends (1
e axes axes (1 — axes axes (1 — axes (1 axes (1 axes axes axes
steps steps (1 steps steps (1 | steps steps steps (1 steps (1 steps
1x6400x2 1x6400%2 1x6400x2 1x1600x2 1x1600x2 1x1600x2 x400x2 x400x2 1x400x2 1xBa06x81 X1600x81 / 1x400x81
r . y . y | ’ . == Concat
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1
1x6400x2 1x6400x2 1x1600x2 1x1600x2 1x400x2 1x400x2 1x8400x8
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scores
B B-8 B= 5 = 32 =32
1x6400x2 1x6400x2 1x1600x2 1%400x2 _ 1x400x2
Concat . - Concat < Concat . -
axis = -1 s = -1 axis = -1
1XB160x4 x1600x4 o —
. Concat < —
1x8400x4

bboxes



kernel_shape = 3, 3

x128x80x80
Sigmoid 11218080
x12080x80
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Conv
W (1x128x1x1)
B
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1x1x80x80
Conv
| ! ! ' W (4x128x1x
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input (80x1 input (1x80 input (40x1) input (1x4 o
=11
80x80 80x80 40x40 40x40 4x80x80 1x1x80x80
u u u Unsqueeze * Concat <
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Reshape Reshape Transpose
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Cast starts starts Cast starts
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bboxes

NMS PROCESSING

128x80x80
Sigmoid |

1x128x80x80

Mul

1x128x80x80

1x80x80x80

Sigmoid

1x80x80x80

TX1600x85
Slice
starts
ends
axes (1
steps (1
1x1600x2
Exp
1x1600%2
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1x1600x2

1x128x80x80

pads =1, 1,

sually all YOLO model outputs are fused from different levels to get two outputs boxes, scores

1x128x40x40 x128x40x40 [xiZsxalipo 1x128x20%20
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Mul Mul Mul Mul
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batch_norm = talse

dilations =1, 1,1, 1

groups =1

input_disparity = 1
kernel_shape = 3, 3, 128, 1...
layer_disparity = 1

padding = SAME_TENSORF...
strides =1,1,1,1

silu
?x80x80x128

conv

kernel (3x3x128x128)
batch_norm = false

dilations =1, 1, 1, 1

groups =1

input_disparity = 1
kernel_shape = 3, 3, 128, 1...
layer_disparity = 1

padding = SAME_TENSORF...
strides=1,1,1,1

silu
?x80x80x128

conv

kernel (1x1x128x80)
batch_norm = false
dilations =1, 1,1, 1

groups =1

input_disparity =1
kernel_shape =1, 1, 128, 8...
layer_disparity = 1

padding = VALID
strides=1,1,1,1

sigmoid

AUTO NMS PROCESSING

HAR Output Format

batch_norm = talse

dilations =1, 1, 1,1

groups =1

input_disparity = 1
kernel_shape = 3, 3, 128, 1...
layer_disparity = 1

padding = SAME_TENSORF...
strides=1,1,1,1

silu

?x80x80x128

conv

kernel (3x3x128x128)
batch_norm = false

dilations =1, 1,1, 1

groups =1

input_disparity =1
kernel_shape = 3, 3, 128, 1...
layer_disparity = 1

padding = SAME_TENSORF...
strides=1,1,1,1

silu

?7x80x80x128 ?x80x80x128

conv conv

kernel (1x1x128x1)
batch_norm = false
dilations =1, 1,1, 1
groups =1
input_disparity = 1
kernel_shape =1, 1, 128, 1
layer_disparity = 1
padding = VALID
strides=1,1,1,1

kernel (1x1x128x4)
batch_norm = false
dilations =1, 1,1, 1

groups =1

input_disparity =1
kernel_shape = 1, 1, 128, 4
layer_disparity =
padding = VALID
strides=1,1,1,1

sigmoid

sigmoid

batch_norm = talse
dilations =1, 1,1, 1

groups =1

input_disparity = 1
kernel_shape = 3, 3, 128, 1...
layer_disparity = 1

padding = SAME_TENSORF...
strides=1,1,1,1

silu
?x40x40x128

conv

kernel (3x3x128x128)
batch_norm = false
dilations =1,1,1,1

groups =1

input_disparity =1
kernel_shape = 3, 3, 128, 1...
layer_disparity = 1

padding = SAME_TENSORF...
strides =1,1,1,1

silu
?x40x40x128

conv

kernel (1x1x128x80)
batch_norm = false
dilations =1, 1, 1,1

groups =1

input_disparity = 1
kernel_shape =1, 1, 128, 8...
layer_disparity = 1

padding = VALID
strides=1,1,1,1

sigmoid

x40x40x80

classes = 80

postprocess

batch_norm = talse

dilations =1, 1,1, 1

groups =1

input_disparity = 1
kernel_shape = 3, 3, 128, 1...
layer_disparity = 1

padding = SAME_TENSORF...
strides =1,1,1,1

silu

?x40x40x128

conv

kernel (3x3x128x128)
batch_norm = false
dilations =1, 1,1, 1

groups =1

input_disparity = 1
kernel_shape = 3, 3, 128, 1...
layer_disparity =1

padding = SAME_TENSORF...
strides=1,1,1,1

silu

?x40x40x128 ?x40x40x128

conv
conv
kernel (1x1x128x1)

batch_norm = false
dilations =1, 1,1, 1
groups =1
input_disparity = 1
kernel_shape =1, 1, 128, 1

kernel (1x1x128x4)
batch_norm = false
dilations =1, 1,1, 1
groups =1
input_disparity = 1

layer_disparity = 1 kernel_shape =1, 1,128, 4
padding = VALID layer_disparity = 1
strides =1, 1,1, 1 padding = VALID
strides=1,1,1,1
sigmoid
?x40x40x1 ?2x40x40x4

image_dims = 640, 640

output

?x80x5x100

batch_norm = talse

dilations =1, 1,1, 1

groups =1

input_disparity =1
kernel_shape = 3, 3, 128, 1...
layer_disparity = 1

padding = SAME_TENSORF...
strides=1,1,1,1

silu
?x20%x20x128

conv

kernel (3x3x128x128)
batch_norm = false
dilations =1, 1,1, 1

groups =1

input_disparity =1
kernel_shape = 3, 3, 128, 1...
layer_disparity = 1

padding = SAME_TENSORF...
strides=1,1,1,1

silu
?x20%x20x128

conv

kernel (1x1x128x80)
batch_norm = false
dilations =1, 1,1, 1

groups =1

input_disparity = 1
kernel_shape =1, 1, 128, 8...
layer_disparity = 1

padding = VALID
strides=1,1,1,1

sigmoid

batch_norm = false

dilations =1,1,1,1

groups =1

input_disparity =1
kernel_shape = 3, 3, 128, 1...
layer_disparity = 1

padding = SAME_TENSORF...
strides=1,1,1,1

silu

?x20x20x128

conv

kernel (3x3x128x128)
batch_norm = false
dilations =1,1,1,1

groups =1

input_disparity =1
kernel_shape = 3, 3, 128, 1...
layer_disparity = 1

padding = SAME_TENSORF...
strides=1,1,1,1

silu

?x20x20x128 ?x20x20x128

conv
conv
kernel (1x1x128x1)

batch_norm = false
dilations =1, 1, 1,1
groups =1
input_disparity =1
kernel_shape =1, 1, 128, 1
layer_disparity = 1
padding = VALID
strides=1,1,1,1

kernel (1x1x128x4)
batch_norm = false
dilations =1, 1,1, 1

groups =1

input_disparity = 1
kernel_shape =1, 1, 128, 4
layer_disparity = 1
padding = VALID

strides =1, 1,1, 1
sigmoid

?x20x20x4



NMS PROCESSING

Postprocessing

Sigmoid_1_output_0 Conv_output_0 Sigmoid_output_0 Sigmoid_2_output_0 Sigmoid_3_output_0 Conv_output_0 Sigmoid_4_output_0 Sigmoid_5_output_0 Conv_output_0
1x80x80x80 1x4x80x80 1x1x80x80 1x1x40x40 J 1x80x40x40 1x4x40x40 1x1x20x20 J 1x80x20x20 1x4x20x20
Concat Concat Concat
axis =1 axis =1 axis =1

1x85x80x80 1x85x40x40 1x85x20x20
Reshape Reshape Reshape
shape (3) shape (3) shape (3)
1x85x6400 1x85x1600 1x85x400

Transpose Transpose Transpose

perm=0, 2,1 perm=0, 2,1 perm=0, 2,1

1x6400x85 1x6400x85 1x6400x85 x1600x85 1x1600x85 1x1600x85 1x400x85 1x400x85 1x400x85
Slice Slice Slice Slice Slice Slice Slice Slice Slice
starts (1) starts (1) starts (1) starts (1) starts (1) starts (1) starts (1) starts (1) starts (1)
ends (1) ends (1) ends (1) ends (1) ends (1) ends (1) ends (1) ends (1) ends (1)
axes (1) axes (1) axes (1) axes (1) axes (1) axes (1) axes (1) axes (1) axes (1
steps (1) steps (1) steps (1) steps (1) steps (1) steps (1) steps (1) steps (1) steps (1)

1x6400x2 1x6400x2 M 1”600*7 1x1600x2 1x1600x81 1x400x81

Add Add T, Concat
Exp Exp Exp
B (1x6400x2) B (1x1600x2) axis =1 B (1x400x2)

1x6400x2 1x6400x2 1x1600x2 1x1600x2 1x8400x81 1x400x2 1x400x2

Mul Mul Mul Mul Mul Mu!
scores

B=8 B=8 B=16 B=16 B=32 B=32

1x6400x2 1x6400x2 \Qi:?OOXZ K/// 1x1600x2 \Qiiooxz ‘/// 1x400x2
Concat Concat Concat
axis = -1 axis = -1 axis = -1

1x64 1600x4 1x400x4

Concat
axis =1

1x8400x4

bboxes



MAP QUTPUT

Visualization

When the pipeline can not map outputs automatically, use the Hailo Visualizer to inspect layer names:

? ® ~/GitHub/cvpr2026/hailo
[ ] L] (] (]
$ hailo visualizer LibreYOLOXs.har D5 N\_e140,40,256

conv62 (3x3/2) (256->256) +Silu conv63 (1x1/1) (256->128) +Silu

[-1,20, 20, 256] [-1,40, 40, 128] [-1,40, 40, 128]

b conv65 (3x3/1) (128->128) +Silu conv64 (3x3/1) (128->128) +Silu

[-1,40, 40, 128] [-1,40, 40, 128]

conv67 (3x3/1) (128->128) +Silu conv66 (3x3/1) (128->128) +Silu

[»1,20,20,512]
W [-1,40,40,128] | [-1,40,40, 128] [-1,40, 40, 128]

conv70 (1x1/1) (128->4) conv69 (1x1/1) (128->1) +Sigmoid conv68 (1x1/1) (128->80) +Sigmoid

0, 20, 256] [-1,40,40,4] [-1,40,40,1] [-1, 40,40, 80]

output_layer4 output_layer6 output_layerS
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MAP QUTPUT

Visualization

Create a JSON file to tell the compiler exactly which tensors to route:

“nms_scores_th": 0.2,
nv61 (1x1/1) (256->256) +Silu "nms_iou_th": 0.65,

"number_of_detection_heads"

[-1,40, 40, 256] [-1,40, 40, 256] "image_dims": [640, 6401,
"max_proposals_per_class": 100,

"classes": 80,
conv62 (3x3/2) (256->256) +Silu conv63 (1x1/1) (256->128) +Silu "bbox_decoders": [

[-1,20, 20, 256] (-1, 40, 40, 128] [-1,40, 40, 128] “name decoder_s",
"stride'

"reg_layer": "LibreYOLOXs/conv56",
conv6S5 (3x3/1) (128->128) +Silu conv64 (3x3/1) (128->128) +Silu "cls_layer": "LibreYOLOXs/conv54",

"objectness_layer": "LibreYOLOXs/conv55"
[-1,20,20,512] [-1,40, 40, 128] [-1,40, 40, 128]

“name": "bbox_ decoder_16",
conv67 (3x3/1) (128->128) +Silu conv66 (3x3/1) (128->128) +Silu "stride": 16,
W [-1,40,40,128] | [-1,40,40,128] [-1,40, 40, 128] e
conv70 (1x1/1) (128->4) conv69 (1x1/1) (128->1) +Sigmoid conv68 (1x1/1) (128->80) +Sigmoid

0, 20, 256] [-1,40,40,4] [-1,40,40,1] [-1,40, 40, 80]

output_layer4 output_layer6 output_layer5

"reg_layer" LibreYOLOXs/conv83",
"cls_layer": “"LibreYOLOXs/conv81",
"objectness_layer' LibreYOLOXs/conv82"




QUANTIZE HAR

Quantizing LibreYOLOXs Model with Calibration Dataset

How to generate calibration dataset is provided in out CVPR repo:

CJ ~/GitHub/cvpr2026/hailo
$ hailo optimize LibreYOLOXs.har \
__hW_arCh hai|08| \ : 3L_exp > = LibreYOLOXs.alls

1. Input Normalization

--calib-set-path libreyolox_calib.npy \ S % normalizations < norealisation(10.0, 6.6, 001, (s
--model-script libreyolox.alls \

# 2. Optimization Config

__output_har_path LibreYOLOXS_quantiZEd.har model_optimization_config(calibration, batch_size=8)

# 3. NMS Post-Processing
# The JSON configuration file path must be the first positional string argument
nms_postprocess("LibreYOLOXs_nms.json", meta_arch=yolox, enginechu)l




COMPILE TO

Generate the deployable binary

eoe 1
? & ~/GitHub/cvpr2026/hailo at 10:09:42 O I I A I I D

hailo compiler LibreYOLOXs_quantized.har \
--hw-arch hailo8I \
—output-har-path LibreYOLOXs_compiled.har Output (.HEF)
A Hardware-
Executable Format

binary ready to load
onto the Hailo-8L
accelerator.

GN O



DEPLOT ON

Inference on Raspberry Pi 5 + Hailo-8L Al HAT

k

19.0 ms / 52.6 FPS

’ ;ﬁix f’l;--v.;;;; Y = HAILD

person 0. 88 : 1ty “person 0.88

, - Conclusions
=S PerSperson 0.86"
pel person 0. -;11 0. 491

flak” PO o«

gq, handbago 72 person 0.39 n.,g handbag 0 4 Run inference with a

} ' 4 / g N , \ ; ' simple Python script
' . % f ! that loads the .HEF
| \ |.9
o

| ‘ : model and processes
. * - i . .‘__"-' A & ~ video frames through
' 3 (IL the Hailo-8L
& Y :

accelerator.
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QUESTIONS & ANSWERS
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