'INFRA

LI SUMMIT

PHYSICAL Al

INSIGHTS

INCLUDING
" %P
@_EHEIIVE P g|'|_1 LOCKHEED MARTIN”,
ERICSSON

' " " KRISHNA RANGASAYEE, FOUNDER & CEO, SIMAAI



PRESENTATION
INTEGRATING VISION LAN

AVIGATION

WITH AUTONOMOUS DRIVING IN ' UNMAPPED,
DYNAMIC, OFF-ROAD ENVIRONMENTS

O1

02
03
04
05
0o

Traditional Autonomy Flaws

Current autonomous driving systems depend on precise maps, structured roads, and cloud infrastructure,

failing in unstructured terrains or when instructions require real-time environmental interpretation.

Vision Language Navigation (VLN)

VLN agents bridge human intent and robotic action by enabling robots to navigate and interact with
environments based on natural language instructions and perception, not just pre-coded waypoints.

Decoupled System Architecture

The system separates high-level instruction understanding (VLN agent) from safety-critical navigation
(autonomous driving stack) for efficiency, reliability, and explainability.

VLN Agent Development

Building VLN involves fine-tuning multimodal LLMs, training instruction-following transformers, using
data augmentation, and pre-training vision modules on similar navigation tasks.

Safety Guardrails

The autonomous driving stack acts as a safety guardrail, preventing the VLN agent from executing
unsafe commands, even if the agent suggests them.

Key Lessons for Al

Modular intelligence reduces bloat, edge Al requires balancing tradeoffs (power, latency, accuracy),
local hazard detection can bypass global map updates, and global/local planners can have
complementary assumptions.
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Autonomy Building Blocks

Core components for autonomy include perception (what'’s around you), planning and decision-making e
(what to do), and control (how to do it safely), all underpinned by trust and safety. {, d A o5

Al Infrastructure Importance

Highlights the critical need for robust Al infrastructure, including data validation, out-of-domain
detection, high-fidelity simulation, and CI/CD/DevSecOps/MLOps for verification and validation.

Al-Enabled Autonomy Techniques D er—
Discusses Al techniques across perception (CNNs, Nerves), planning/decision-making (Markov 3
Decision Processes, POMDPs), and control (adaptive control, reinforcement learning). /
Validated Al Example: ACAS
Presents Airborne Collision Avoidance System (ACAS) as a validated Al application using Markov ‘;‘"
Decision Processes for air-to-air conflict management, operationalized for pilots and regulators. ‘:‘

0 . . ‘.‘.
Aerial Refueling Automation f p
Explores the use of machine learning and vision-based techniques for automating the precise and (/1)
error-intolerant task of aerial refueling, noting validation challenges. ( | ( .
Guiding Principles for Al/ML g - @!ﬂf]ﬂﬂ
Boeing’s principles for Al/ML application include safety, quality, human oversight, robustness, f i&
explainability, privacy, security, physics-informed Al, and end-to-end validation. / / ~ W il

/

I S—_——

AI-INFRA-SUMMIT.COM


https://ai-infra-summit.com/events/ai-infra-summit?utm_source=Post show report&utm_medium=affiliate&utm_campaign=58.8_psr_website


FIRESIDE CHAT
Al INFRASTRUCTUR

& LLMS

O ’I Fluency vs. Accuracy

LLMs excel in fluency (eloguent, polished output) but not always accuracy. Use cases range
from creative (fluency-focused) to critical (accuracy-focused), with “copilot” applications
offering a balance by generating drafts for human refinement.

O 2 Model Evaluation

A critical and often overlooked area is how to rigorously evaluate Al model accuracy, beyond
just showing it to a few people.

Barak Turovsky
Chief Al Officer

General Motors

Lauri Moore

Partner
Bessemer Venture Partners % -

O 3 Open vs. Closed Source Models
The landscape for open-source models is uncertain, with major players potentially shifting
towards proprietary models due to high development costs. Decision criteria for model choice
should consider cost, safety, performance, and vendor lock-in.

O 4 Prototype to Production Barriers

The high failure rate of Al prototypes stems from an oversimplified view of Al as just tooling.
Successful implementation requires addressing people, process, and technology in that order,
adapting workflows, and fostering Al literacy/proficiency across the organization.
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O 5 Agentic Systems Challenges

Moving to autonomous systems amplifies errors (e.g., small mistakes in one agent creating
large issues in another), raising critical concerns about safety, explainability, and reliability,
necessitating workflow redesign and understanding the changing role of humans.

O 6 Future Predictions & Advice

Focus on the use case, understand LLM limitations (e.g., “glorified next word predictor” that can
confidently generate nonsensical or biased output), and leverage their strengths for generating
first drafts or creative content, while implementing guardrails for high-stakes applications.
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O’I Key Enablers

The industry’s transition to physical Al is enabled by democratized access to open-source
models, cost and power-efficient deployment at the edge, and a “flywheel effect” of Al
adoption in established physical markets like automotive and robotics.

02 Technical Hurdles

Challenges include the mismatch between cloud-trained models and edge deployment,
managing model size and battery consumption on devices, and the “clunky” handoff between
edge and cloud agents.

O 3 Physical Al Complexity

Edge Al in physical environments (automotive, robotics) is complex due to safety, security,
data conditioning, scaling from prototypes to global deployment, and the need for robust
MLOps and lifecycle maintenance with limited in-house expertise.

04 Chip Versatility

A significant hurdle is the need for more versatile, power-efficient chips capable of running
complex multimodal models for diverse use cases at a palatable price point.

O 5 Killer Apps
Real-time language translation (e.g., Apple AirPods Pro), vision-based applications (people/
threat detection), personal Al assistants, and conversational Al across various devices are
identified as potential killer applications for edge Al.

O 6 Agentic Al Scaling & Limitations

While there's hype, meaningful, resilient scaling of multi-agent systems is 3-5 years away,
with initial deployment likely in bounded, high-accuracy use cases like automotive, medical,
and robotics; limitations include power consumption, managing large numbers of agents, and
ensuring reliable communication.
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PANEL
SCALING EMBEDDED Al INERASTRUCTURE
IN REALTIME INDUSTRIALUSE CASES

O’I Edge Resource Management Erim Sezer
Managing resources at the edge is challenging due to limited scalability and power constraints, Director, Data Enablement &
requiring intelligent engines to understand dynamic workloads and efficiently allocate compute Digitization

resources like GPUs, FPGAs, or ASICs.

02 Data Foundation & Governance

For highly regulated industries, a robust data foundation is paramount, emphasizing structured
data, ETL processes, contextualization with metadata for traceability, and strict compliance
(e.g., FDA, GXP, HIPAA, GDPR) to ensure auditable data lineage.

O 3 Data Minimization & Security

There's a focus on data minimization—providing only the most relevant information for
maximum inference—alongside robust data security, encryption, and the development of
secure vector databases to protect sensitive information.
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Heath Blandford

Senior Solutions Engineer
Edge Impulse

. EDGEIMPULSE

@ mitchell

Abhijeet Gulati
Head of Al
Mitchell International

O 4 Impactful Real-Time Use Cases (Insurance)
In insurtech, real-time Al is crucial for intelligent triage (assessing vehicular damage severity),
detecting synthetic fraud (fake images), and enhancing customer experience by guiding users
to capture correct assets.

Anil Ravindranath

O 5 Impactful Real-Time Use Cases (Life Sciences) Founder & CTO
In life sciences, Al is applied to drug discovery, automated image analysis from labs (e.g., Rapt Al -
cell culture monitoring), real-time operational decisions in manufacturing (e.g., bioreactors, rapt.ai
packaging lines), and automating quality document review for compliance.

O 6 Implementation Challenges Assaf Gad

Bringing large, complex models to the edge is difficult, often requiring model-centric
optimizations like quantization, pruning, and knowledge distillation to reduce model size while
maintaining accuracy and precision.

Chief Strategy Officer & GM
Intuition Robotics
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Ll S U M M IT Santa Clara Convention Center want to talk to and to share our vision, OUC
strateqy, our future.
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