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Mercedes-Benz
The best or nothing.




Mercedes-Benz

Vision : Intelligent Interior

The interior shall become as intelligent as the exterior.
It shall understand and support the actions of the
occupants.

Design
“The best, most natural designs are those that
seamlessly adapt to what humans already do.”

Natural Seamless Intuitive Predictive




Our Use Cases

Comfort F , Intuition & Light

Mercedes-Benz



IN-HOUSE E2E DEVELOPMENT

TIMES &8 TECHIES
India engineers bring
gestures to Mercedes
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function needs to are a part of the recently
launched Mercedes-Benz
A-Class, B-Class and
GLE models
uru factlity for all Mercedes car lines |s
in India
> The Pune centre has
major R&D responsibilities
for fuel and hydr: ;

who could port the algs
to the small hardware device
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Deep Learning @MBRDI

algorithm

£ £
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* Rear seat safety mandate

image
annotation

on premise data
infrastructure

embedded
implementation

algorithm for identification of human
pose/gesture and objects
In house Al/ML research and development

tools for recording and annotating data
tool for dense video annotation

Large team of in house annotators and
customized annotation process
huge data set with millions of images

Data engineering and analytics teams with

lots GPUs for compute and TBs of storage

Implementation on FPGA platform
Xilinx Collaboration




Neural Networks on the Edge
Why Xilinx is the best fit?

Extremely competitive on pricing that suits
Cost low cost automotive ECUs

* Low thermal footprint.
e Xilinx had the lowest power consumption (and heat dissipation)

Power

* Tools were integrated into their Vivado suite and this helped a
development team with C / C++ expertise to not use RTL

Tools

‘ Performance '

Mercedes-Benz

* Supported all commonly used CNN operators already in 2016

* Real-time inference of CNN models

* Availability of a product portfolio with increasing compute on the same
die size and pin configurations




TensorBlaze for Intelligent Interior

What were some key milestones in this journey?

@ Design Fitment & Timing Closure

Mercedes-Benz



QUANTIZATION : CHALLENGES FACED

Heat maps

Grayscale
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DATA DISTRIBUTION OF HOUR GLASS NETWORK

Weight distribution of Hour Glass model Single Convolution layer weight
distribution

Mercedes-Benz



MBUX Interior Assist

The Xilinx collaboration is a world wide co-creation process where experts from
Automotive and Semiconductor industries came together to create a Deep Learning
solution for an automotive grade edge device for a production car

L 1]
*0008 e L 11 ]
*0890000 * 0 * 0
* S99 E0OE &0 LLLL R B B
LA L LIl L)

(LI IL Il LIITIlY]
SS90 0000800

*800000080
[ ] S90S 0000000
LIl IliitII il lilt)
[ I LlilillllIl Il el ]
L]
L ]
L]
L ]
L]
L]
L]
L]
L]
L]
L]
8000 20000000080 &0
00000000000 0800 @

900 & 880 S0eee
o088 29008 2000008
o0 @ (I3 ITTT)
(IITIT I I T ]]

[1 111171}
(11T 111 11T YT d]
I T I T 11111 1]])]
Mercedes-Benz 00000000000008
(LI T 1 T 0 1]




