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Brief Introduction

University Spin-off

Focus: Secure edge-Al solutions

CYRAN Al Solutions

An lIT Delhi Startup

NVM & Neuromorphic
Hardware Research Group
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Areas: Semiconductors for Al,
Storage, Security, Computing,
Intelligent Sensing etc.
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ltem Count
Scientific Publications / IPR 100+

Products & Technologies 6+
Awards & Recognitions 20+

R&D Projects 10+

Citations 1800 +

Work Recognized by: IEEE, NASI,
IEI, INAE, IASc, MIT, MRS, NSF

CYRAN Al Solutions is a deep-tech startup
recognized by the Department of Industrial
Policy and Promotion (DIPP), Government

of India under the flagship Startup India *
Program, At CYRAN, we build cutting-edge
systems for Artificial Intelligence (Al) and
Cyber-Physical Security applications. We

are an lIT-Delhi-FITT incubated startup.
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~ Security

Buddhi Al DIY Kit Biometrics
(www.buddhikitin)  Face Recognition
Geospatial Al

Workspace
Management
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Brief Introduction SV IDEX Bt
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CYRAN?® Al Toolset for Geolnt Capability

’ MAKE ININDIR

 End-to-end indigenized solution on Al for Geospatial Applications

N
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DST-TDB National DRDO Dare to Dream Award
Technology Start up Award MoD-DIO IDEX Award

« Only indigenized solution to meet Geospatial Al requirements of Tri-services
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’ MAKE ININDIA

CYRAN?® Al Toolset for Geolnt Capability

Proudly designed and Made in India

« Solution made in close coordination with end-users

CYRAN Al Situational Awareness Tool Set

Automated

(v - ; Application of
Automatic multiple Al

\ Raw data Intelligent algorithms for
Pre-processing different use-cases

Multiple types of input
ingestion supporting
various sensors

Feedback

« Saves analysts from multiple pain-points
 Enables real-time insights that are impossible in pure manual process
« Secure & User adaptable
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Present Realities w.r.t Al

Strateqy —> Geospatial + Al
If you are serious about Al...?

1. Data

Must avail every opportunity to digitize
CDO as important as CISO

Data in the right form is important

2. Hardware CILLL

Data is fuel...where are the engines and wheels?
Cloud has made us ignore computational hardware TTTTI

3. Algorithms

It's a flux — short self life — don’t blindly chase metrics
Make your own standards — Field is naive & evolving — Take risk
Versatility, on-field Adaptability, Scalability, Sustainability — matter in long-run
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Glimpses in to the future...

1. Sustainable Al - Portable & more dynamic

~ 284 tonnes of CO,

300 x trips between SF & NY

5 times the lifetime of an avg. car
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1. Neuromorphic Al
2. Low-supervision Al

2. Intelligent Sensors & Storage = True-edge

1. On-sensor/In-sensor compute 4 t\ Bio-inspired

2. In-memory compute neuromorphic
3. Intelligent payloads Sensors
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Thank you
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How much data i1s sufficient?

655,451 object instances for
15 categories from 2,806
high-resolution images

soecer
helicoprer [

swinuming pool

roundabowr
large vehicle

small vehicle

i —— Rule of thumb: minimum few thousand human
harbor annotated uniqgue instances

growund track field

baskerball courr §
Iennis cowrs [}

Covering all geographies/topographies/variability

baseball diamond
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Example: Deep Learning Neural Networks

— Deep Neural Network > 100 layers

* Epochs so far: 220 K

» Weights : 65 million

* Model file Size: ~ 200 MB

* Avg. Accuracy (M4, M5): ~ 95 %

» Optimization problem with > 100 million parameters

* Maximum model training time: 40 hours non-stop with GPU

Feature Maps

"] Boat (0.04)
[JHouse (0.05)
D Tree (0.9)

____|:| Cat (0.01)

Convolution Pooling Canvolution
+ Relu + Relu Fully Connected Layers

Output Layer
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Multi-spectral Use Cases

B r‘acl)gj’t‘;:e 2 (c) Bird-Area Water-Bodies Dataset (BAWD) Geographical Spread

Probabohly Map Training Locabion (Pasitive)
OKatala
Western Springs
Kapiti Coast
Lake Bulcke
Lake Partobe o
© Bromiay Oxidation Ponds 8 -

Traming Location (Negative)

Extraction of water
body (Manual/Al-
based segmentation)

10-band
Data cube
aning Location
© Firth of Thames
Sleeping Bear Dunes
North Canterbury
© Radipole Lake
Tast Locabion
ch . ) K ~ © Klamath Nationa! Widlite Refuge
size =i 2.
(3’1px31 ) v i =21, 71 @ Sambhar Lake
Stride=1

Loss Function: Weighted Binary _
Cross-Entropy (Equation 1) Output of
Epochs: 120, Optimizer: Adam 5th Conv.
Weight Initialization: Random Layer (256
Leaming Rate Policy: Scheduler channeis)
(Algorithm 1)

Layers: 5 Convolution + 2 Fully

connected

AVI-BoT Architecture and Pipeline
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How much cooling does a cat brain

need?
The cost of intelligence
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Cat scale 1 EFlopls - Performance
* 4.5% of human scale
Dawn BlueGene/P at LLNL LTI 1 /33 realtime

May' 2009 Resources

[l e, « 144 TB memory
*0.5 PFlop/s
1 PFlop/s |

100 TFlop/s -

10 TFlopls -

Performance
* 100% of human scale
* Real time

1 TFlop/s
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100 GFlop/s |
‘ =50 Predicted resources
10 GFlop/s | *4 PB memory

: o> 1 EFlopls
1 GFlop/s |
32 64 96 128

Thousands of processors 100 MFlop/s s —
1 GB / processor

| | | 1 1
1998 2010 2014
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Efficient Neuromorphic HW-SW Solutions [ What we do

e !
homy

[ Low-Power [ Ultra-fast [ Secure

[ Low-footprint

The Arsenal
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