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Project focus

LiDAR Development Kit (LDK)
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LiDAR @ Deep learning Framework

» Major LiDAR DL Frameworks PY TbR CH
» Tensorflow f
> Keras TensorFlow C a ﬁe
» PyTorch Keras

<) ONNX

» Deep learning Challenges
» Framework independent platform

» Interoperability between different HW system for

development

— Target code generation
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Deep Learning Approach
Training and Inferencing flow
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LIDAR Semantic Segmentation
DL Training
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Framework independent platform

Deep Learning Approach

Training and Inferencing flow

Inferancing an Embeddzd Target

=
TensorFlow

TF model
Non-Open format Model

Layer

I/P & O/P Data

m—) Open format Model

E> ONNX| A\

ONNX Conversion

(Open Neural Network Exchange)

» Hardware Layers Compatibility

» Model performance

» Open standard model

» Realize missing/incompatible

layers

» Retraining
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LIDAR Semantic Segmentation JA
MATLAB realization | ‘

Raw Data N Data » Training

Preprocessing model
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» Lidar Data Selection
» Importing data set
» Subsampling of points

» Parsing of point clouds

Data input
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Deep Learning Approach
Training and Inferencing flow

e = Trainingmodel |« model validation |

Framework independent platform & B v = T

Dpata 5
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Inferancing on Embeddzd Target
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» Target Code generation

C,*.C++, *.exe

» Embedded Code generation

» Executables
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earning Approach
ing and Inferencing flow

.......

finalization

Target Realization @ X86 ‘ BB W
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Interoperability : HW Target system R

E EE |
T t1
DL model Validating aree
performance
A 2
Validati : [
Matlab Coder » afidating » Code generation @ =» , Targejc » Enal?llng Data
performance interfacing pipeline
§ Target 2 config
Target 2...
Validating
performance
Code = Target > Enabling Data
generation interfacing pipeline
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Deep Learning Appraach
Training and Inferencing flow
Training

Code generation e

O .| DT B
[ —
8 // Include Files ot 2
DL | 9 #include "GroundSegmentFuncBin.h"
10 "GroundSegmentFuncBin_data.h"
11 "GroundSegmentFuncBin initialize.h"
] convertFromCartesianToSphericalCoordinatecpp A 12 "convertFromCartesianToSphericalCoordinate.h"
] convertUnorgToOrg.cpp 13 "convertUnorgToOrg.h"
M atIE ] fileManager.cpp 14 "fileManager.h" l
] fread.cpp 15 "fread.h"
] GroundSegmentFuncBin_data.cpp 16 "labelRangeDataGroundRemovalUtilsCore api.hpp"
—— ] GroundSegmentFuncBin_initialize.cpp 17 "matlabCodegenHandle.h" —
] GroundSegmentFuncBin_rtwutil.cop 18 "pcdenoise.h"
] GroundSegmentFuncBin_terminate.cpp 19 "pointCloud.h"
20 "pointCloudImpl.h"
] histcounts.cop 21 "rt_nonfinite.h"
] labelRangeDataGroundRemovalUtilsCore.cpp 22 "strcmp.h"

] main.cpp
] matlabCodegenHandle.cpp

23 <string.h>

= 24
]pcéeno»se.cpp 25 // Function Definitions
] pointCloud.cpp e
ointCloudimpl.c
Ip pl.cpp =

] rt_nonfinite.cpp
] rtGetinf.cpp

] rtGetNaN.cpp
] stremp.cpp

28 // %% For reading bin files

TargetBuild Log  Variables

[ coder_array.h Variable Type Size

[ convertFromCartesianToSphericalCoordinate.h = Input

." convertUnorgToOrg.h file char 1x24
-

[ fileManager.h Generated Codesensor char 1x6

[ fread.h ‘

7 s = Qutput

| GroundSegmentFuncBin.)\

[ GronndSeamentFuncRin initialize h groundPtCloud > 1 double Infx3
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Invented for life

» Collaborative Faster layer standardization
» Fine tuning of models

» Usage of Model constructors in MATLAB helps faster realization of model

» Collaborative Realization of Multi target workflow
» Support from MathWorks engineering team to accelerate project

» Code generation support from Mscript to target binary/embedded code
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