Key Innovations

A number of technological innovations are required for scalability

Drone-based autonomous deployment
for high-throughput

R

It takes too long to place traps. Ideal places to deploy traps are difficult for humans to
reach. It make take several hours to place and collect a trap

Key Innovations

A number of technological innovations are required for scalability

Cloud-scale metagenomic analytics to
automatically identify threats

Today humans must sift through lots of biological data to pick out candidate threats

This would not scale for high volumes of field collections
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PREMONITION

High-throughput and low-cost monitoring known and unknown pathogens in the
environment via autonomous collection of mosquitoes.
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A Smarter Trap

Real-time speciation and selective trapping of insects; in-situ stabilization of
nucleic acids; low-cost and low-power sensor and actuators.

l w-cost laser / photo diodes
listen to insect wings; light
6 utside of "rﬁqt Ito visible
Rpmlu‘* (>650nm)

H':JTWE”{KC'T'TH? desian In-situ chemical stabilization Door closes when SpE"CIH:JS ol
simplifies automated ~ of insect preserves sample for ~ interest enters cell. Signa
nrocessing up to one week processing delay ~100ms
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Autonomous Deployment

Developing a drone control stack using advanced operating systems, program
verification technologies, vision, and machine learning

dnning Safe despite limited power, external disturbances,

Control

noise, and complex missions

A i ithe b
Mosquito hotspot

Reconstruction of camera pose Reconstruction of f{r‘,s-"--'ifﬂ*'ﬁ."ruf-‘-cj

and drone path 3D environmen 16



Better genomic data analytics

Feature extraction and indexing from spatial/temporal genetic data.

§ Reference genomic and
protein databases

computed
features

space (km)

Microsoft Azure: > 100 data centers, 1 million servers, secure, reliable (99.95% SLA)

Data cleansing De novo assembly to Recognize potential
and similarity to reconstruct genes of threat sequences by
reference genes unknown organisms expressed proteins

m Microsoft

THANK YOU

1 Copyright Microsoft Corparation. Al rights reserved.
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Number of peopie kiiea by animais per year

475,000

725,000 50,000

Snake
¥ \ 25,000 10,000 10,000 10,000
BTNy & © 0 ©
Dog Tsetse fly Assassin Freshwater
(sleeping sickness) bug snail

(Chagas disease) (schistosomiasis)

2,500 2,000 1,000 500 100 100 10 10
® @ ® . ’ .

Ascaris Tapeworm  Crocodile  Hippopotamus Elephant Lion Wolf Shark
roundworm

SOURCES: WHO, crocodile-attacknto; Kastunratne et al (dolorg/10 1570 jownal prmed DO5G218), FAD webcitaton.org/SOgpSEsV0Y; Linnell et s
mwetcitation org! GORLIDBUCN. Packer ef al idom orgM10.1038%EF4 36592 fal: Alessadro De Maddalena 8l calculatons kave wide error miargin
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