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Source: 

Snakebite envenoming (SBE):               

A silent global health crisis

• 5 million snake bites  

globally every year

• SBE kills 81,000 - 138,000  

and disables over 400,000 

people

• In India, SBE causes               

5 deaths/hour, affecting      

in 70% of cases the main 

family breadwinner



Source: WHO

Launched 23 May, Geneva

Goal: Reduce deaths and 

disabilities by 50%        

before 2030



Background Source: INaturalist

https://www.inaturalist.org/


3,700 snake species, 

650 of which are venomous, 

and of these 250 are medically important



Snake ID

Clinical Research
(e.g. antivenom clinical trials)

Ecology
(e.g. snake geographic distribution)

Epidemiology 
(e.g. antivenom distribution)

Healthcare 
(e.g. antivenom choice)



Source: Kolangski

https://commons.wikimedia.org/w/index.php?curid=20977618


Source: Prabhmeet, Russel’s viper, Kerala, Wikimedia commons

Biting snake spotted

Average: 70% of victims

Range: 52% – 92%

India: 77%



Source: Kolangski-Wikimedia commons

Biting snake captured/killed

In 114/150 (76%) articles

In 30/35 countries

% snakes captured/killed

e.g. in Asia

- Myanmar: 35%

- Thailand: 27%

- India: 24%
- Laos: 21%

- Sri Lanka: 20%



Source: Prof. S. Sharma



Source: SDG Summer School – Geneva-Tsinghua Initiative,  UNIGE

Empowering neglected 

communities with AI:

• First app applying CV to snake 

identification & snakebite 

management

• WHO recommends 

photographing the biting 

snake

• Easy to access/use by 

victims/healthcare providers    

at low-cost 

• Key players & end users,

onboard

• Human in the loop



Citizen Science and Online Data: Opportunities and Challenges 

for Snake Ecology and Action against Snakebite. Toxicon:X, under review

> 700,000 photos of 3,098 of the world’s 3,879 snake species (79.9%)



Background Source: INaturalist

https://www.inaturalist.org/


Source: HerpMapper

https://www.herpmapper.org/


Source: Facebook

https://www.facebook.com/groups/22137638452/


Source: Indiansnakes.org

http://www.indiansnakes.org/content/mapping-big-four-india-study-venomous-snakes-help-mitigate-snakebite-deaths


Source: AICrowd



Source: I. Bolon



Source: Frontiers in AI



Background Source: INaturalist

AICrowd Challenge:

• Round 4 completed

• 245,185 images, split into    

783 species, includes 
geographic location 

(continent, country)

• Top F1 score: 0.794

• Lukas Picek wins co-

authorship + travel grant

https://www.inaturalist.org/


Source: LifeCLEF

22-25 September 2020

https://conferences.k-state.edu/JMIH/


Source: Via A. Durso

Baringo County, Kenya





Kakuma Refugee Camp, Kenya





AI + Communities of herpetologists









Source: Durso et al. 2021

Top 20%
of users

Middle 20%
of users

Bottom 20%
of users

50% of participants provide an ID within 17 seconds, 95% within 2 minutes     

but accuracy varies widely from person to person



Source: Durso et al. 2021

always higher if from the same global region

no intrinsic differences among region



Source: Ruiz de Castaneda

Next steps 2020: 
Reasoner development + testing



Snake ID App Beta



Further functionalities: 
Connect snake ID results with snake databases

In collaboration with Dr. Gloria Macia, data scientist at F. Hoffmann-La Roche AG



Source: VAPAGuide



Source: Ruiz de Castaneda

Field testing: 
herpetologists, snake catchers, health professionals



Call «Data & Health»

From the world’s largest snake photo dataset to the first 

human-machine intelligence system to diagnose 

snakebite: Supporting healthcare providers and 

snakebite victims in low resource settings



Source: Wellcome, Science

Publications from our group:

• Nature Correspondence - Citizen science could map snakebite risk

• Lancet Digital Health - Snakebite and the challenge of snake identification: 

Empowering neglected communities and healthcare providers with artificial 

intelligence

• PLoS ONE - Identifying the snake: First scoping review on practices of communities and 

healthcare providers confronted with snakebite across the world

• Joly, Alexis, et al. "Overview of LifeCLEF 2020: A System-Oriented Evaluation of 

Automated Species Identification and Species Distribution Prediction." International 

Conference of the Cross-Language Evaluation Forum for European Languages. 

Springer, Cham, 2020.

• Royal Society Open Science - Crowdsourcing snake identification with online 

communities of professionals and avocational enthusiasts

• Frontiers in AI - Supervised Learning Computer Vision Benchmark for Snake Species 

Identification From Photographs: Implications for Herpetology and Global Health

• Toxicon X (in revision) - Citizen Science and Online Data: Opportunities and 

Challenges for Snake Ecology and Action against Snakebite

• The Lancet Digital Health (in prep): Identifying snakes of the world with artificial 

intelligence: A novel tool for ecology, epidemiology and medicine

https://wellcome.ac.uk/press-release/snakebites-%E2%80%93-its-time-solve-worlds-biggest-hidden-health-crisis
https://www.sciencemag.org/news/2019/05/snakebites-globally-neglected-killer-get-transformational-injection-research-funds



