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• Why GenAI on Edge

• GenAI in Automotive: Current Advancements

• GenAI on the Edge for Connected Vehicles: Unlocking Hyper Personalization 

• Best Practices: Architecture, Optimization and Recent Algorithms

• Challenges & Future Research Directions

• Key Takeaways 
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Hyper-personalization Privacy Reliability Cost

Increased trends to make the GenAI more “accessible” and “affordable”

Energy

Network Bandwidth, Latency are very well-known benefits for on-device AI 



Alok Ranjan | 2024-03-20

© Bosch Global Software Technologies Private Limited 2024. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.
5

In-vehicle 

virtual assistant
Designs and 

prototyping

New scene generations, 

perception, verification 

& testing

Others

GenAI market in automotive is predicted to grow at a CAGR of 24.03% during 2023-2032*

Generative AI In Automotive Market Size, Trends, Report 2032 (precedenceresearch.com)

https://www.precedenceresearch.com/generative-ai-in-automotive-market
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Leveraging contextual information to enhance customer experiences  

Vehicle 

Sensors 

Owner Manual

Driving Policy

Training 

Data

Other Information

Base

Multimodal

Foundation Model

Tuned 

Personalized 

Model

Deployed

Data

Real time data

Prompt

Situational 

events

Cloud data Apps
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Resource Efficient Architecture

• Attention free 
approaches

• Approximate attention

• Sparse attention

Efficient 
Attention

• Mixture of expert

• Early exiting

Dynamic 
Neural 

Network

• Efficient sampling

• Diffusion in latent 
space

Diffusion 
Specific 

Optimization

Inference Algorithms

• Speculative 
decoding

• Look up decoding

Opportunistic 
Decoding

• Prompt compression

• Token pruning

Input 
Filtering & 

Compression

• Activation 
quantization

• Memory efficient 
sparse attention

Key Value 
Cache

• Quantization aware 
training (QAT)

• Post training 
quantization (weight, 
weight & activation)

Quantization

• Black box 

• White box
Knowledge 
Distillation

• Structured

• Unstructured

• Contextual

Pruning

Model Compression

Resource efficient systems and Finetuning algorithms are another focus research areas 

for bringing Gen AI on the Edge 
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Standardization & 

Partnership

Ethical Implications 

& User’s Trust
Hardware-Software 

Co-design

Novel Architecture, Edge-cloud collaboration, and its detailed evaluation deserve 

extensive investigations 

Energy Efficient 

Inferencing
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▪ GenAI on the edge for automotive domain offers new value propositions for both OEMs and 

customers

▪ Research efforts are needed to “fine tune” LLM/Foundation model- General vs. Personalized

▪ Hybrid AI is very promising to address concerns for light-weight multimodal foundation model  on 

the edge

▪ Trade-offs in user experiences- Offloading AI workloads on cloud vs. edge
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