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Who we are
Our business sectors

Mobility 
Solutions

Industrial 
Technology

Energy & Building
Technology Consumer 

Goods
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LDK

Data Loop 

DL 
Application

Target 
deployment
(SoC/Cloud)

LDK - Connecting industry to Engineering

Project focus

LiDAR Development Kit (LDK)
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LiDAR @ Deep learning Framework

Major LiDAR DL Frameworks

 Tensorflow

 Keras

 PyTorch

 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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Raw Data Training model Model validation
Data 

Preprocessing
Model 

finalization

Training 

Raw data
Data 

Preprocessing
DL input Prediction

Semantic 
Segmentation

Inferencing on Embedded Target
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LIDAR Semantic Segmentation
DL Training 
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Model
finalization

Raw Data Training model Model validation
Data 

Preprocessing

Automated Controlled Environment Vehicle 
- Velodyne VLP16

Confusion 
Matrix
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Framework independent platform

 Hardware Layers Compatibility 

Model performance

 Open standard model 

 Realize missing/incompatible 

layers

 Retraining 
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ONNX Conversion

(Open Neural Network Exchange)

Open format Model

Layer
I/P & O/P

Non-Open format Model

Data

TF model
Target Code generation

 Embedded Code generation

 Executables

C,*.C++, *.exe
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LIDAR Semantic Segmentation
MATLAB realization
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Model
finalization

Raw Data
Training 
model

Model validation
Data 

Preprocessing

Data input

 Lidar Data Selection

 Importing data set

 Subsampling of points 

 Parsing of point clouds
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Target Realization @ X86

12

Target 1
DL ONNX model 

Matlab Script
Validating 

performance
Matlab Code 
generation

Host Target
Enabling Data 

pipeline

Validating 
performance



Internal | BOSCH | 2022-02-19

© Bosch Global Software Technologies Private Limited 2022. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.

Interoperability :  HW Target system 
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Target 1
DL model 

Matlab Coder
Validating 

performance
Code generation

Target 
interfacing

Enabling Data 
pipeline

Target 2…

Code 
generation

Target 
interfacing

Enabling Data 
pipeline

Validating 
performance

Validating 
performance

Target 2 config



Internal | BOSCH | 2022-02-19

© Bosch Global Software Technologies Private Limited 2022. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.

Code generation
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Target 2
DL model 

Matlab Script
Validating 

performance
Matlab Code 
generation

Host Target
Enabling Data 

pipeline

Validating 
performance

1
Mscripts

2
Generated Code
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Summary

 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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THANK YOU
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