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About Your Presenter

Hussein Osman

Director of Strategic Business Development
Lattice Semiconductor
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Hussein Osman leads global initiatives across Consumer
and Client Segments, Vision, and Edge Al solutions. With
more than two decades of experience spanning
engineering, product marketing, solution definition, and
ecosystem development, he operates at the intersection of
technology strategy and real-world customer impact.

Hussein’s career is grounded in a deep technical
foundation. His expertise spans systems hardware design,
embedded systems, computer vision, human-machine
interfaces, and FPGA emulation, enabling him to translate
complex engineering capabilities into deployable,
commercially viable solutions.

Throughout his career, he has worked hands-on across the
full innovation lifecycle, from architecting hardware and
building core technology blocks to shaping product
roadmaps and driving large-scale customer engagements
with OEMSs, industrial partners, tier-1 suppliers, and
emerging Al innovators.
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The Market Shift: A Cambrian Explosion of Sensors

The rise of
hysical Al
More autonomous PRy

machines

~ The result:
? ) increasing
- = More sensors, F system
{}/’V\f T-F higher quality complexity
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The Engineer’s Dilemma: Trapped by System Bottlenecks

Inflexible Bandwidth &
Architectures Latency
Nightmares
Overloaded
Processors Impossible

Constraints
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How Can We at Lattice Help? FPGA as a Sensor

Lattice FPGAs
connect a wide
range of sensors
with on device
iInferencing
capabillities at low
power and |

deterministic
latency Connect PrOCe€SS  Transport
Accelerate

x=x LATTICE
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Lattice FPGAs — Smart Sensor Processing

a Compute - ~
FPGA
e Control Sensor Hub Central
i a Compute
Physical | Sensor : System
World Sensors <+ |nterface DEifEl [plaEsssing Interface
G——p <
T = |

Actuator Control

Move intelligence and decision making to near-sensor
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Holoscan Sensor Bridge Components

Sensor bridge for low latency sensor streaming
Offload NVIDIA Jetson Orin™ / Thor™ with far-edge data processing and streaming
Lattice CertusPro™-NX, Lattice Avant™-X platforms from Lattice and partner ecosystem

Orin IGX /AGX/ Thor

01011 MIPI DPHY FPGA
11010 2.5G (8x)

Imaging
Elgeler Sensor Out of Band SFP+
I2C, GPIO utorsan (10 GbE)

ENET

Camera

SFP+

12C, SPI, GPIO Packetizer (10 GbE)

Sensor

& (W
{o}

Motor/ RF ADC / DAC
IMU

JESD (x4),

LVDS (x32) .':.' LATTICE

SENSOR AGGREGATION PACKETIZING COMPUTE

Supports MIPI, JESD204B/C and other I/O from multiple RF, radar, lidar and camera sensors
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Holoscan Sensor Bridge Reference Design

CMOS Image Sensor
Pixel Resolution: 3864 (H) x 2196 (V)

IMX274 Player
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GPU FMAX: 1.1GHz
200Gbps Ethernet

------

AGGREGATION
i VIQIAU |

GPU FMAX: 1.3GHz

1x10Gbps Ethernet
2/4-Lane MIPI Interface

MIPI Interface Frequency: 1250 MHz
TX/ RX CSI-2 Data Rate: 1400 Mbps
10 Gb Ethernet MAC + PCS

TAO PeopleNet
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Accelerate Al by Processing Data Next to the Sensor

TRADITIONAL APPROACH

Raw Video Stream

(High Bandwidth)
Sensor

High Power Sensor
Consumption SoC

LATTICE EDGE Al SOLUTION

Lattice
Al Model

~ Metadata Only
(Low Bandwidth)

Low Power
SoC

The Bandwidth Problem

Streaming high-resolution
video from multiple sensors
to a central Al processor
consumes immense
bandwidth and power.
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The Lattice Solution

Perform Al inferencing directly on the
FPGA, right next to the sensor.

This enables “look-before-you-leap”
processing. Instead of sending the full
video stream, you send only relevant
metadata or events (e.g., “object
detected at coordinate X,Y”).

Key Outcomes

Massively reduce data
bandwidth and system power

Offload the central compute
for higher-level tasks

Enable faster, lower-latency
system response
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The Al Revolution Is Getting Smaller
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The One-Size-Fits-All Approach is No Longer Working

"We've created a giant model, and everybody can use our giant
model that will solve all of your problems for everything...

you're basically hitting a fly with a sledgehammer.”

Allan Lee, Former CTO, Analog Devices

Precision &
right-sizing

Extreme overkill
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Your Customers Want to Deploy Al, But They Are Stuck

of companies using Al are stuck in
pilot phases and have not reached

. 4 "b . ':;’ ] Ll
AR enterprise-wide deployment.
t b | o (Source: MIT Technology Review Insights)
1%
- ' : Limited Al Skills: Teams lack the specialized
S S expertise for edge deployment.

Inadequate Tools: Existing toolchains are not
built for far edge constrains.

Log Development Cycles: Getting from proof
of concept to production takes too long.

Wrong Hardware: Current solutions don’t
meet the real-world requirements.

x=x LATTICE
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Edge Al Inference Performance

Acceleration
Power (W)
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Lattice Primary
Chip Zone

Edge Computing
Far Edge, near sensor compute

Lattice Companion
Chip Zone

High Performance
= ADAS

= Al Gateways

= Humanoids

R

Autonomous and
Industrial Machines

= AMRSs
= Robotics

= |nspection

0.1

1

10 100

Performance (TOPS)
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Lattice sensAlI™ Solution Stack

End User
Applications

LATTICENTY

Seris.
SDKs

LATTICENTY

Séeris

Studio

LATTICENT

Séeris

Platforms
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Attention
Sensing

Person / Face
Detection

ML ATTICE

iCE40
Ultra®

Intruder /
Onlooker
Detection

Gesture
Recognition

FPGA
Simulator

L ATTICE

Crosslink

Collision
Avoidance

Scene
Understanding

Neural Network
Compiler

BLATTICE

NEXUS'-2

Fast Barcode
Detection

Object
Detection

Accelerator IP

MILATTICE

AVANT

Speaker ID

Audio
Processing

System
Generator

Predictive
Maintenance

Golden Al
Ref Designs
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EdgeAl Applications Maping

Applications &
Markets

Tasks

Devices

Compute
Proximity

Al Input Size

TOPS
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How Else Can FPGAs Help?

Other differentiators regarding FPGAs (for Edge Al in

particular):
Deterministic latency (no OS) ML-IP

Sit next to the camera (ingest raw MIPI)

Inference flexibility (memory, bit-widths, FPGA
bitstreams)

Pipeline flexibility (w/ or w/o ISP, RGB, IR, 3D,
radar, audio, ...)

Future proof (can support new layers w/o HW

RISC-V

update) All-in-one chip designs allows for end-to-end
optimization as well as endless Tetris
competition with colleagues
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How Can We at Lattice Help? ML Tools

Tools for model
training and
tuning,
programable and
future proof
acceleration
engines
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LSCQuant

Select QAT Model

»
»

Train QAT Model

BYOM
(FP32)

PTQ

fice sensAl™
Compiler

Inference

Lattice FPGA

l

Metadata to Host

On Host Simulation

irmware
_> p _>
Simulator
M*

]

A

HW in Loop Simulation

Raw Output for
Debugging

Confidence,
Bounding Boxes

Profile, Accuracy
Debugger
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How Can Lattice Help? Product-Ready Models

3.

Product-ready and -

.person:0.€persor 4 e ’
A p.:\‘\ : Pﬁﬁ Jr car°5805)4(cor062

purpose-built
FPGA, CPU, and

NPU models
offering quick time s

« patch: <1 511 | yawr <7830 | roll: +1.399 | depth: +0.000cm

tO market When - Face ID: disabled

Fate =0
- peteh: +d 476 | yave -5.316 | roll: +0.224 | depth: +0.0000m

develOpi ng - Face 1D; dizabled

Fare +{
patch: +0.8%90 | yaw: +3.705 | roll; 4,865 | depth: +60.433cm

applications Lol

Faci det time: 1.285ms | 7TR210ips
Perscn det time: 2.174ms | 459 982ips
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Lattice Al Models Families

* truck 0,58
« 0 T ]

o, .
- "

person 0,58 = " person 0,58 person 66

Human-machine Interfacing (HMI)

Fosters natural, intuitive collaboration
between people and intelligent systems by
enabling machines to understand human
intent and behavior.
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Multi-object Detection (MOD)

Provides real-time spatial awareness for
robotics, smart surveillance, and advanced
driver-assistance systems.

Multi-object Detection (MOD)

Automates quality control on the factory
floor with instant, accurate, low-power
inspection, reducing waste and cost
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Design Models for the Far Edge

SOTA

5x

TinyML Baseline

1x

# Parameters

37x

1x

97%

89%

Input size

We deliver high accuracy with a fraction of the complexity.

Accuracy

Example: Our Person Detection model achieves 97% accuracy vs. similar to SOTA, using 5X fewer parameters.

This isn’t just an improvement; it's a breakthrough that enables Al in battery-powered devices.
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Off the Shelf Models — Human to Machine Interfacing (HMI)

Person-0.9342

Gender: MALE
. Eyewear: YES
| Age:NOT_SET

Mask: NO_MASK

Age: NOT.SET

Facial Hair: YES

Overview

Our engine’s advanced capabilities provide context to
Attention leveraging various head, eye, user position, ID
and gesture tracking all in 3D.

Functions

Presence Activation: Detection of users presence in the
field of view, use body and face for detection depending on
distance

Attention Sensing: User position in 3D space is tracked
with a simple 2D camera allowing the system to
understand the user orientation and position

User Identification: Vision and audio based multiple
person registration and detection targeting experience
customization

Hand Gesture Detection: Using hand landmarks to track
gestures for easy non touch interface
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Off the Shelf Models — Multi-object Detection

Overview

The Multi-object Detection (MOD) model brings
real-time visual understanding to edge devices. It
detects and localizes multiple objects in every
frame—people, vehicles, equipment, products—
enabling cameras and embedded systems to make
truck 0.58 immediate, on-device decisions without a cloud

> pe,persqr_\_OCgB .87 079 ‘ Far 0. epers connection.

1 R 1111 e

person 06!»
'l BYE

- Functions

Multi-object, Multi-class Detection - Detects
several objects at once in a single frame, across
multiple classes (e.g., person, vehicle, pallet,
product, tool).

Bounding Box Localization - Outputs precise
bounding boxes and confidence scores for each
detected object.

Real-time Performance at the Edge - Optimized for
embedded hardware so it can run at interactive
frame rates without a GPU or cloud.

= LATTICE
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Off the Shelf Models — Defect Detection

Reference (Golden Sample)
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Overview

The Defect Detection (DD) model enables intelligent, automated
inspection directly at the edge.

Instead of requiring thousands of labeled defect samples, the DD
model learns what “good” looks like using only a small number of
reference images. Once deployed, it can automatically flag
deviations, irregularities, or unexpected patterns that indicate
product defects, surface anomalies, assembly issues, or
contamination.

Functions

Detect Product Anomalies - To support
manufacturing/production quality assurance, with the intent of
reducing waste and downtime

Binary Defect Scoring - Binary few-shot defect detection that
outputs a score. 0 means normal, 1 means defective

Adaptable Defect Types - Few-shot learning to adapt to new
defect types with small datasets

Edge Optimized deployment and integration - Model with fixed
input of 384x288 for integration with edge vision pipeline.
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Highly Efficient Barcode Detection on Lattice CertusPro™-NX FPGAs

Reference Design Statistics

RTL Solution Statistics

Problem Object Detection
Final Model MobileNet — V1
Dataset Size ~150k

Barcode Dimensions Range

5cmx4cm — 11cmx5cm

Max Detection Distance ~ 250cm
Min Detection Distance ~40cm
Camera module SonylMX
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Features Stats
FPS 90 @ 96Mhz
Inference Time 11ms — 15ms
Stable speed detection <=0.5m/s
Multiple Detections Yes
LUT ~36719
DSP 107
Block RAM 166
LRAM 7
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