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Introduction to LogicTronix

We are
v'FPGA Desigh & Machine Learning Company

Expertise (Design Service) & IP Cores:
**FPGA based development for Computer Vision, Sensor Fusion, Embedded Solutions, etc.

**Machine Learning Acceleration with FPGA for Surveillance/Security, Automotive (ADAS),
Industrial, Medical & Financial Applications (HFT).

s Offering IP Cores in Computer Vision, Cryptographic-hashing, HFT and Machine Learning.

Solutions:
**Smart City and Smart Parking Solutions: TVAS and ANPR
**High Frequency Trading (HFT) IP Cores-Pipeline
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Mission and Vision

***Mission:
= Accelerating real world solutions with Al and Machine Learning
" Providing optimized and user-friendly Edge and Cloud based solutions.

“*Vision:
= Being the top-notch “Al Acceleration Company”
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We are:

+*»*Xilinx Certified Partner 8 XILINX

Certified Partner

(¢} & xilinx.com/products/som/kria.html#ai2

Solutions Products Support Xl LI NX

Starter Kit Accelerated Applications Design Services

PARTNER DESIGN SERVICES

**Design Service Partner for

Design Support for Turnkey Productization of Kria SOMs

Machine Learning for Xilinx Kria SOM FPGAS | ... i o oo

oﬁ;% logictronix % Hardent

Partners may support additional capabilities outside their listed specialties

Xilinx Partner Profile Link: https://www.xilinx.com/alliance/memberlocator/1-1dturdk.html



https://www.xilinx.com/alliance/memberlocator/1-1dturdk.html
https://www.xilinx.com/products/som/kria.html#ai2
https://www.xilinx.com/alliance/memberlocator/1-1dturdk.html

-|[. logictronix

LogicTronix ANPR Solution : Features

+* Al as a Service (AlaaS) Solution.

+¢ Plug and Play solution (Embedded Linux based Solution) for
Xilinx Kria SoM- KV260 and Xilinx MPSoC based platforms.

+»» Edge based Al-Solution with GUI features.

** Can process 25+ FPS per stream on single camera and 2
%\/r?géa streams at 15 FPS. Supports 4 streams on single Kria-

+* Highly competitive Cost per Stream (CPS) Solution with |
compared to available solutions on market. ]

+* Works with IP Camera or RTSP streams as well as USB and |
MIPI streams.

+»» Offering solution for English-Character License Plates as well
as Regional languages for Thailand and Japan.

+» Solution is deploying over Asia Pacific, North America and EU
Countries.

@ Copyright 2022 LogicTronix
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LogicTronix ANPR Solution : Use Cases

ANPR g
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* Private Parking

Detected Number Plats

* Public Parking

Detected Number Plate Text

* Toll Booth Management
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e Traffic Video Ana Iyt|cs L I e e e i ey g

Solution (TVAS):
v’ Larger Solution of ANPR, ANPR- Parking ANPR- Parking

v Vehicle Counting, Vehicle Use Case-India Field Test-Thailand

type recognition

v’ Traffic rules violation:
Speed, lane etc.

ANPR- Tool Booth
Use Case- India

@ Copyright 2022 LogicTronix 7
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LogicTronix ANPR Solution : License Plates

Yellow color License
Plates — Public Vehicles

Non Embossed .
License Plates Embossed =
License Plates

@ Copyright 2022 LogicTronix
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Multichannel ANPR

Multi-channel ANPR

ANPR GUI-
Dashboard

4 Channel-
1080p/720p

iiid

@ Copyright 2022 LogicTronix
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ANPR Solution: Supported Devices

ANPR Solution- Supports

‘ AR0144 | AR1335
i Camera
Input capture device can be of MIPI, &

USB Camera

USB3, GigE etc.
» Current Kria apps supports(USB
webcams, Onboard OnSemi MIPI 3

camera, video file).

RTSP Camera

10

@ Copyright 2022 LogicTronix
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ANPR Viewer- GUI features

Cropped Number
Live Video Plate

4

- Lightweight Edge based GUI

» Standalone application developed
with GTK+.

- Live Feed to camera with detected F =
bounding box. , ( =

- Parse the MQTT payload. & |

» Show detected number plate
image and string.

» Updates the dashboard table to

view the list of detected Plate

Number and image. Database/Table
View

L)

L)

4

L)

L)

4

L)

L)

4

)

)

4

)

)

4

L)

Recognised
License Plate _

D)

@ Copyright 2022 LogicTronix 11
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ANPR

Solution-Demo on
Xilinx Kria-KV260 / MPSoC FPGA

Solution by

LogicTronix

snqemanuns fplatet jpey
T Jplnvez
3 1996 plate3 jocq

Video Demo of ANPR Solution:
[Link]
12



https://youtu.be/RT2-NCjBLZU
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LogicTronix-Xilinx Webinar on Kria-Al/ MI:

@ pages.xilinx.com

AMDQ1
XILINX

LICENSE PLATE

Kria SOM - KV260 Development and | ZII [I7E|I3

Machine Learning Acceleration

Webinar

Summary

Presented in collaboration with Bl RGER] N EE G EA LS 6@ this webinar will
focus on the methodologies about Machine Learning Acceleration, developing ML WATCH ON-DEMAND
based solution on Xilinx Kria K260 Vision Al Starter Kit, creating custom Accelerated

Applications for Kria SOMs. During the webinar, we will also discuss how to use

Petalinux or Yocto layers for creating customization on real world solutions and blt.IYIKrlaSO M_weblna r

creating Vitis Video Analytics SDK based pipelines for ML inference.
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LogicTronix ML Solution (TVAS/ANPR) on Cloud

‘*We are planning to host our “Edge-Kria based TVAS and
ANPR” to cloud based platform

" Few Customer from North America (NA) and Asia Pacific are
lined, who are having large parking spaces to manage.

" OQur Cloud based ML solution, TVAS is part of “Smart City”
solution.

" Cloud based solution will use number of camera input to Alveo
(U30/U50) card server rack (RU) and do the video processing and
ML inferencing workloads.




—0

o
|

1L

+. logictronix

O
o

LogicTronix’s Machine Vision solution with Xilinx FPGAs

**Machine Vision with High Speed Camera and Machine Learning

» Targeted to industrial customers

» For LVDS Stream Processing with FPGA is prototyped with Xilinx 7 Series FPGA then
we will migrate it into Kria SoM.

logictronix

logictronix

Processing High-Speed Camera Stream Our Reference Design on LVDS-FPGA

in FPGA Processing

logictronix

[ LVDS into FPGA] High Speed Camera-FPGA: Applications

* FPGA SoM Based LVDS-FPGA Processing Design

* Features of our design
« 4K@80 FPS processing capabilities, The FPGA processing of high-speed camera has

» Vivado 2018.1 and above wide application in several fields. V
* References design only consumes 30% of chip area of Kintex-7, # :\';ld“;f"al\;_"fpedlon
* Enough spaces left for extra high-speed processing with Vivado HLS and R ‘ac me‘ slon "

+ Bio-Medical Imaging

+ Al inferencing capabilities,

LogicTronix

FPGA Design and ML Acceleration Company & Defense and Aeros ace s e it e
Email: info@logictronix.com * Can produce preferable output stream (HDMI, DP, MIPI, 10G Ethernet) s Siuivelllance o d f-‘
* Design and Technical Support. + Automotive Driving b

+ Commercial film production

Video Conferencing E K _
I - Tievsion and Studio Production e G
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ML Acceleration Flow: top-level Recipe of our Solutions

Machine Learning . ,
Acceleration flow on FPGA . =i
WAl

MPSoC o . :

FPGA Board B

2CU106 /

Training Neural
Network

Designing FPGA Deploying on

Datase.t _ Quantizing & IP-System & FPGA with Boot CUT::E::% A
Preparation [with necessary Compiling the Embedded System with Boards — PCB
[Public/Custom] Clpdllbenen & trained model Linux Camera/HDMI Design
pruning on [Petalinux] input

Architecture]

ANPR Kria KV260- Defect Detection Demo
Solution-Demo on Runring
Xilinx Kria-KV260 / MPSoC FPCA _ Em ==
ANPR N— Multi-Stream + Multi-Model " 5% _ iecEREms- E
e, based ML Inferencing Kria-NLP SmartVision Demo o144 ‘
DYICHIORER i ) . Keyword based ML Model Switching ) -
» =L on multple streamms of vides on Singls devics-xiin Kria KV260 on Xilinx Kria SoM-Kv260 Board  [ERYEH| h ‘a

Accelerating Yolo V2 for
Object detection on Image on VCU1252

&

Yolo-V3-Tiny for Object Detection
with DPU-DNNDK 3.0 [Al SDK]
-Demo with Ultra96 FPGA

https://logictronix.com/machine-learning-with-fpga/
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LogicTronix IP Portfolio on

HFT

Crypto Hashing
Machine Learning
Computer Vision

PWNE
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Our IP Portfolio: categories

(i xilinx.com.
Solutions Products Company XI L | NX
A / Intellectual Property / Order Book
Order Book

Part Number: LO30-OrderBook
Vendor: Logictronix Technologies Pvt. Lid
Certified Partner

logictronix

View Partner Profile

“*HFT: Order Book IP Core

Qverview Product Specs

Product Description

This IP is a highly efficient low latency price time priority orderbook designed on RTL. It can be used for High frequency trading purpeses. The maximum latency is
less than 42 ns which is many orders of magnitude faster than software alternatives and even many hardware alternatives. The design is completely based on on-
chip memory and thus has a limited number of orders for each orderbook. Currently we have four variants with 4096, 8192,16382 and 32768 orders for each

symbol.The number of maximum orders can be selected appropriately for each instrument depending upen its market status. With advanced pipelining and proper

resource balancing, LogicTronix's orderbock supports 27-73 symbols (depending upon configuration) in VU9p FPGAs. While VU13P support our orderbook of 40-

Key Features and Benefits

+ Ultra low maximum latency of 19 ns for add order and 42 ns for remove + Upto 10 price level reporting

order  Very high throughput of upto 52 million add/sec and 23 million remove per

+ Around 40-110 symbols supported depending upon configuration sec for single instrument.

Fully on-chip design with upto to 32768 orders on each ask/bid side for
each symbol

LogicTronix Order Book at Xilinx IP Page: www.xilinx.com/products/intellectual-property/1-1kllglb.html



http://www.xilinx.com/products/intellectual-property/1-1k1lg1b.html
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Our IP Portfolio: IP Cores with Categories

X Computer/l\/lachlne Vision , Machine Learning and Al Inferencing

iii.
iv.

V.

NCryptographlc Hash Function IP cores

iii.
12

Non-Uniform Correction (NUC) IP Core for Machine Vision Application and Thermal
Imaging Applications

Thermal Color Profile (ThCP) IP core is applied for Machine Vision, Thermal Imaging,
Industrial and Biomedical Applications

Auto Contrast Enhancement (ACE) IP Core for Thermal Imaging Applications.
Bayer2RGB IP core for low FPGA resource based Camera Image processor
GammaCorrection, SharpEnhancement, EdgeEnhancement and AlphaBlending .

HAMSI-512 .
SHAvite @ 600 Mil hash/Sec

SIMD

13 different cryptographic hash function IP Cores- bundle [SHA-3, Keccak, Blake,
Grostl, JH, Skein, BMW, Echo, Shabal, Cubehash, Fugue, Luffa, Whlrlpool]

For IP Cores, Sales and Support, contact: ip-sales@logictronix.com

LogicTronix IP Cores: https://www.xilinx.com/alliance/memberlocator/1-1dturdk.html#


mailto:ip-sales@logictronix.com
https://www.xilinx.com/alliance/memberlocator/1-1dturdk.html#products
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Solutions Products Company
Product Type < Results perpage 25 50 75 100 Product ~
[ ] IPCores 7 Results 1-8 07 8 = HAMSI-512
[] Embedded Products 1 . . .
Efﬂ 13 Different Cryptographic Hash Functions Core Vendor: Logictronix Technologies Pvt. Ltd

Alliance Member
Vendor: Logictronix Technologies Pvi. Lid
Alliance Member The HAMSI IP Core is a fully pipelined architecture with very high throughput and initiation interval of 1

running at 600MHz. It is one of SHA-3 candidate in NIST hash function competition.
This IP core is bundle of 13 different SHA-3 competitor cryptographic hash functions originally s

NIST hash competition.All these cores are fully pipelined & deliver 35.7GBps throughput.

f\fﬂ Non-Uniform Correction (NUC)-IP Core
&3 ANPR Solution . . .
- Vendor: Logictronix Technologies Pvt. Ltd
Vendor: Logictronix Technologies Pvt. Ltd Alliance Member
Alliance Member
_ _ - ) ) ) ) _ Non-Uniform Correction (NUC) IP core takes the thermal camera streams and process it by using filtering

License Plate detection and recognition solution is targeted solution for private parking, public p functionality as FPN. The application of this IP is on Thermal Imaging, Machine Vision etc.
smart city applications.

5] Auto Contrast Enhancement (ACE) IP Core f\fﬂ SHAvite-3
Vendor: Logictronix Teck=-!~=i-- ™= * == **~=or: Logictronix Technologies Pvt. Ltd
Alliance Member = SIMD-512 Hash Core nce Member

Vendor: Logictronix Technologies Pvt. Ltd
Auto Contrast Enhancen Alliance Member

SHAvite-3 Core is hash function core running at very high 35.7 GBps throughput with fully pipelined
details. This IP is targete

SIMD Core is cryptographic hash function IP core with fully pipelined architecture and it is optimized to run jtectyre It is optimized to run at h[gh freq uency of 600Mhz in VU9P & VU13P.
at 600Mhz in VU9IP & VU13P It is designed to operate on 512 bits of input and output.

Thermal Color Profile (ThCP)

&
e

Vendor: Logictronix Technologies Pvt. Ltd
Alliance Member

Thermal Color Profile (ThCP) IP core is the infrastructure IP for processing thermal camera streams from
thermal camera sensors as CMOS. It generate thermo-graphic color profile of human & animal ete



https://logictronix.com/our-solutions/logictronix-ip-portfolio/
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Our Design Services: details

&« = @ xilinx.com

Solutions Products Company XI I_l NX

Overview Products
Products/Services Markets Supported Design Competencies Maximum Service Scope
+« Embedded Products + Audio Video and Broadcast + Computer Vision + Turnkey - Full Product
+ Design Services « Automotive + Digital Signal Processing Realization
= |P Cores = Consumer Electronics » Embedded Application Engagement Model
« Data Center Development . i |
" T + Time and Materials
+ Aerospace and Defense Embedded Porting - BSP
Extension + S0W-Based Fixed Bid Projects
* Industrial
s Embedded Processors + (Captive Engineering Resources
+ Medical

» FPGA Design and Integration at Partner Location

+ Test and Measurement
+ FPGA Design Optimization

* FPGA Timing Closure

» Industrial and Mechanical
Design

« Wired Communications

* Wireless Communications

s Industry Certification and
Compliance Testing

s Machine Learning

Link

LogicTronix Xilinx IP Page
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Our White Paper and Resources
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i White Paper-WPLIE3

Some of Our White-Paper’s Harmessing GPU Tensor Coresfor Fast FP16

White Paper-WPLO&3

Intraduction:
I order 1o lest the perfonmance of FP1E compared (o FP32 and FPS4 in the area of salving lnear

i = equations, we experimeried with difierent combinations with precision.
WPLO53 on "Pruning Neural Network models WPLOE1: The lest was pedarmed in MVIDIA RTX 2070 Super GPU which consists of 330 fensar cones,
. Ore of owr main tarpels was to gel compare the peformance sccurscy of mixed precision
BF16 Performance Evaluation for including fa64 and withoul inchuding TpEd. For that we used mixed precision Bbrary avaiable in
solving Differential Equations magma FP-16 TC (Tensor Core Veersion) was used logeiher wilh 164 arithmeti.
using Meural Network T3
. e P o ._ logictronix Al L il GEated ook Wedtarod Wit Leiming-FPGA
EF 1§ Parformance Evabuation lor solvise) D emisl Eg) Resources
Ui Meinsl Merwork
A LR B e o rwaal el
e st i ey ) O e [1[5] 6 ek el i White-Paper
] ] [ R
el whe Wl e "
- 1, White-Paper on “Pruring Haursl Natwerk for Infarenciesg om Vitss- SUBHNDK & FRGIC, LogicTrenis- WILBSY: POF Link [Rusd-How]
Sz 2 ‘White-Paper cn “BF16 Performance Evaluatian for sobving Difderential quations weing Meural Netwsrk', WPLDG1: POF Link [Read Now]
L e T )
4lredn gt e Reference Tutarials: Machine Learning Acceleration ¢
P 1y SO W P TP Tea o, I 4 (Pt e ) | PwisLines Dieskopersni wifh the Curiom VIVADH Project )LD Conirslisr Projeci] - FOF Link
Wra —ay TR——— g 1. Davaib DMNIDK [Vitis-AJ] Tetsrial fes Uraté: POF Lisk 3 inainkiing Vresrars Wadksinion Fro in Windews: PP Link
. K 3 wi"-"'l R 2. WoloW3-tiny: Darknet b Calte with Nilise DRMDE : POF Link 1 irmiadling Peialinun oo Uiy or Cenes: PO Link
e ) H: #0 vn v ] e 8 IR 3. BPUTRE for DU 04: Wk Link
- B : 4, BPUA3) TRED for TELITO6: Wb Link Beflerence Titarials: Debugging and Verification
E4lrEd e p———— 5. MobilahetSED with Milinx GP1 and DNROK [Juns, 350%9): PDF Link 1. NADE Wmpbuesmatation pesd Daleep Vericatios on K 7 Bariet FIG- Byarsrson Gubde: FOF Link
- R R . Cafle Installation on Ubunga 20784 or CPU and GPUL: POF Link
) REEELL I LR R L RS AL AL LB UL BN L B L B L B Relerence Tulorals: ¥TVADDRIE and Linux
. Reference Tutorials: Computer Vision
[ kg o) | Fig | il PP eppmepratatioe. ) 1 ireilaling VTVADD of Lirni Disties: Wil RedHal Cavis: POF Link
1, Vet Misa f " hﬂww?ﬂm'WFlh 7 irmialling Vit 3157 on Lises: Vidsa Tutorial Link
BT 2. Sobel Vivado HLS Karssal using 42X full interface: FOF Lisk Referance Tuloriaia: PresATOS Devalopment [OR Projecy
Reference Tulorials: Pefalinux Development | Creating medti-wask appiication o FresATOS | 02 Froject
2 Cresting Scfterare broar b guxch Fhresd : G2 Propec
_— Tabreiaia G Applicalion Divelopment 16 Preject]
| Creating Emisdded Linuz project wis Petslin : GE Frofct

www.logictronix.com/our-resources/
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Satisfied Clients

LogicTronix Team has done very well job on Computer Vision and Machine Learning with FPGA
-Besma, Video Analytics Company, USA

LogicTronix has good skills on VIVADO, Xilinx FPGAs and Computer Vision
-Anh Nguyen, ODM, Vietnam

LogicTronix made very good work on Video Processing and FreeRTOS development
-Andre, Video Processing System Product Company, San Francisco, USA

“LogicTronix help me on Creating Thermal Imaging and Profiling Work easier”
-Ros, Video Solution Company, Moscow, Russia

Team have good expertise on architectural design for Al Processor
-Xu ling, Al Processor Design Company, Beijing, China

“LogicTronix is very good at high throughput and latency centric design”
-David, Crypto ASIC Design Company, San Francisco, USA
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Our Collaborators and Partners

**Our Collaborators
= Sitlab AB, Sweden and Sitlab UK

= Excelpoint Singapore: specialized on marketing solutions based on FPGA, Machine Learning
for different industries

= Having distribution network at Asia Pacific-APAC region

= jWave India: Specialized on designing and manufacturing production grade FPGA boards.
**Our Partner

= Xilinx
*¢*Partner in Network:
= Avnet

= Design Gateway, Thailand
= PLC2, Germany

= Mikrotron, Germany
= CuDes-Technology Brokerage Firm, USA
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Team Detai I S. FPGA and ML Acceleration

Team Size on FPGA and ML Acceleration : 13 Engineers
**FPGA Engineer-10

» 2 Engineer with 5+ years of experience

= With skillset on FPGA design with Verilog/VHDL, VIVADO/Vitis Flow, Machine Learning Acceleration on FPGA, Petalinux
Development for embedded development, Gstreamer based Ul development for Embedded applications, FreeRTOS
etc.

» 3 Engineer with 3+ years of experience

= With skillset on Computer/Thermal/Medical/Machine Vision and Video Processing with FPGA, VHDL/Verilog design
methodology, implementing algorithms on low latency and high performance design methodology

» 3 Engineer with 2+ years of experience

= Experience with signal processing, video processing , FPGA design with MATLAB/System Generator, VIVADO and Vitis
» 2 engineer with 1+ year of experience:

= With skillset on computer vision based implementations

**Machine Learning Acceleration Engineer- 3
» ML team has experience from 2 years to 4 years.
= Expertise on Tensorflow/Pytorch/Caffe/Darknet and Xilinx Vitis Al flow.
= Skillset on Machine Learning for Computer Vision, Reinforcement learning for prediction type of workloads/problems.
* |mplementing custom CNN and Neural Networks on GPU/CPU and FPGA Platforms [Xilinx MPSoC].
= Quantization and pruning of Neural Network to increase the “model performance”.
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Thank you!

Contact: info@logictronix.com




