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Since 2020, >£ 12 Million grants, > 40 Top AI conference and journal publications, >20 industrial consultancy contracts

• Pervasive Computing, Mobile Intelligence

• Data Science, Artificial Intelligence 

• Smart Agriculture, Pervasive Healthcare

• 6 Aacademics, 8 PDRA, and 16 PhD students.

Professor of  Pervasive Intelligence (PerCom Group)

Turing BridgeAI Independent Scientific Advisor





Source: Defra, 2018. Sources of  agriculture emissions in the UK

Towards Net Zero in UK agriculture

Agriculture is a major contributor to 10% - 16% of  UK greenhouse gas (GHG) emissions

• The global food system is responsible for ~21–
37% of  annual emissions

• Agriculture has significant impacts on 

• Soil quality, water resources, biodiversity, etc

• UK agricultural emissions 

• from livestock, agricultural soils, stationary combustion 
sources and off-road machinery. 

• greenhouse gas emissions from agriculture is up to 16%.

• 68% of  total UK Nitrous Oxide emissions come from 
the agricultural sector, 

• 66% of  these emissions estimated to be direct soil 
emissions



UK Net Zero Goal : a 78% reduction in GHG emissions by 2035

Source: Climate Change Committee, “Net Zero Technical Report,” 2019.

• A productive, profitable and sustainable agriculture sector, with skilled, capable and innovative 

farmers accelerating UK national transition to a net zero economy.

Towards Net Zero in UK agriculture

UK DEFRA

• The 25 Year
Environment Plan

• Net Zero and climate 
change adaptation 

• Supply chain and food 
policies  



A productive, profitable and sustainable agriculture sector, with skilled, capable and innovative farmers 

accelerating UK national transition to a net zero economy.

Towards Net Zero in UK agriculture

Source: EPRC, AI for Net Zero 2023. Source: https://farminginnovation.ukri.org/



Our Vision to AI enabled Agriculture

• Digital agriculture : Smart Sensing + Pervasive Computing + Artificial 
Intelligence 

• connecting a set of  interconnected devices to create an IoT network devoted to acquire large-scale 
agriculture data.

• transforming agriculture more sustainable and resilient by creating new AI-driven technologies and 
tools 

• Benefits 

• Sustainably increase productivity 

• Resilience (adaptation)

• Reduce/removes greenhouse gases (mitigation)

• Enhances achievement of  national food security

• Government's net zero carbon emissions 

• The UK agricultural transition plan "Path to sustainable farming".



Roadmap to Smart Agriculture

2018 2019 2020 2021 2022 2023

Automated Big-

Data Driven Approach for 

Crop Disease Detection", 

04/2018 – 10/2018, £23K, 

Newton/GCRF fund

University KE Fundings

Products, services and 

standardisation
System integration and 

development

Shaping the 

idea and 

building 

connections 

Adaptive AI-enabled Mobile Intelligence 

for Climate-smart Pest Management 

04/2023 – 03/2025 £480K, InnovateUK

SmartFertiser: Farmer-

centred Interoperable 

Mobile-Cloud System, 

03/2021-02/2024, £669,820, 

InnovateUK

MobilePest: Mobile 

Intelligence Solution for 

Sustainable Management of  

Wheat Pests, 09/2021 -

03/2023, £190K, InnovateUK

NemaRecognition: An AI-and molecular-

driven pipeline for nematode recognition, 

04/2023 – 03/2025, £74,954 , BBSRC

2024

AI-enabled Climate-Smart 

Fertiliser Practice for 

Sustainable and Resilient 

Farming

01/2024 – 06/2026 £870K, 

InnovateUK

Knowledge Distillation 

empowered Mobile Intelligence 

Solution for Sustainable 

Management of  Crop Pests and 

Soil Health

, 02/2024 – 01/2025, £320K, 

InnovateUK

PestGPT: Integrating Visual Intelligence 

and ChatGPT into a Mobile Solution for 

Sustainable Pest Management

09/2023 – 02/2024, £50K , InnovateUK

AIPPN: Interpretable AI enabled Molecular 

Identification Pipeline for Plant-parasitic 

Nematodes

09/2023 – 02/2024, £50K , InnovateUK

2025

AI-AMMS: AI coupled with 

Aerial iMaging and Mobile 

Sensing, RCUK, 09/2022 -

09/2023, £24,954 STFC

Investigating Deep Learning enabled 

UAV Image Analysis Models for Crop 

Disease Detection and Monitoring, 

07/2023 - 06/2024, £30,017, 

AI-enabled and Context-enhanced 

Mobile Intelligence for Sustainable 

Pest Management in Arable Crops, 

03/2023 – 03/2024, £64,000

Data collection and model 

development

https://apply-for-innovation-funding.service.gov.uk/project-setup/project/17282
https://apply-for-innovation-funding.service.gov.uk/project-setup/project/17282
https://apply-for-innovation-funding.service.gov.uk/project-setup/project/17282
https://apply-for-innovation-funding.service.gov.uk/project-setup/project/17282
https://apply-for-innovation-funding.service.gov.uk/project-setup/project/17282
https://apply-for-innovation-funding.service.gov.uk/project-setup/project/15693
https://apply-for-innovation-funding.service.gov.uk/project-setup/project/15693
https://apply-for-innovation-funding.service.gov.uk/project-setup/project/15693
https://apply-for-innovation-funding.service.gov.uk/project-setup/project/15693
https://apply-for-innovation-funding.service.gov.uk/project-setup/project/15701
https://apply-for-innovation-funding.service.gov.uk/project-setup/project/15701
https://apply-for-innovation-funding.service.gov.uk/project-setup/project/15701
https://apply-for-innovation-funding.service.gov.uk/project-setup/project/15701
https://apply-for-innovation-funding.service.gov.uk/project-setup/project/15701


SmartFertiser 2.0 : AI-enabled Climate-Smart Fertiliser 

Practice for Sustainable and Resilient Farming, 01/2024 -

09/2026, £870K

Timely delivery of  AI-based fertiliser management 

for improved nutrient use efficiency and reduced 

over application of  nutrients.

• Reducing crop growth stage and environmental 

conditions to provide climate-smart fertiliser 

recommendation. 

• Accessing and optimising use efficiency of  

advance fertiliser with urease or nitrification.

• Quantification of  soil GHG flex response to 

fertiliser applications.

SmartFertiser 1.0 : Farmer-centered Interoperable Mobile-

Cloud Systems, 03/2021 - 02/2024, £660K

SmartFertiser 3.0 : AIFT: AI-Enabled Fertiliser and Tillage 

Optimisation for Sustainable Wheat Farming, 10/2026 -

03/2028, £498K



SmartPest 1.0: Adaptive AI-enabled and Context-enhanced Mobile 

Intelligence for Climate-smart Pest Management to Optimise 

Sustainable and Resilient Farming, 03/2023 - 09/2024, £490K

SmartPest 2.0: Adaptive AI-enabled Mobile Intelligence 

for Climate-smart Pest Management 04/2023 – 03/2025 £480K, 

We will investigate the technical feasibility of  integrating contextual and visual 

information with adaptive AI techniques into a mobile solution that 

offers:

• Rapid detection and quantification of  foliar pests using mobile devices;

• Provision of  information on accepted pest thresholds to support 

sustainable pest management (including improved thresholds developed as 

part of  the project);

• Estimation of  insecticide efficacy based on resistance monitoring 

data

SmartPest 3.0: SmartPest-Ghana: Exploring LLM-driven mobile 

solutions for climate-smart pest management in maize farming

09/2025 – 03/2026 £112K, 



NemaRecognition: An AI- and moleuclar-driven pipeline for 

throughoput plant parasitic nematode recognition, BBSRC, 05/2023 –

10/2023, £75K

Development of  an AI-driven Imaging Analysis System with Low-cost 

Equipment for Fast Onsite Quantification of  Plant-parasitic 

Nematodes, 08/2024 – 03/2025, , £52K

We investigate knowledge-guided multimodal AI to enhance automatic 

PPN quantification and field-level infestation estimation. The solution will:

• Enhance detection of  multiple PPN genera by integrating domain 

knowledge to improve quantification accuracy

• Extract morphological features from mixed PPN samples to support 

result verification and analysis;

• Leverage multi-modal agricultural data to accurately predict field-level 

PPN infestation.

PPNMix: Knowledge Distillation empowered Automatic Molecular 

Identification Pipeline for Plant Parasitic Nematodes in Complex 

Mixtures, 07/2024 – 03/2025, £120K



Commercialisation  -- UK, Ghana, India 



Commercialisation  -- Explainable AI inspection



Unclear 

identification of 

end-user needs, 

lack of data 

standardisation

Lack of accurate 

and robust AI 

models for 

precise fertiliser 

prediction 

Lack of system-

level data storage, 

management for 

large-scale, 

heterogeneous data

Diversity and 

adaptability of AI 

technology 

application 

scenarios

Lack of training 

mechanisms to 

farmers

AI-enabled Sustainable and Resilient Agriculture

Key challenges



Alan Turing BridgeAI programme
BridgeAI Agri-Food Portfolio: The UK agri-food sector has received substantial support through the UKRI BridgeAI funding 

programmes（£100 million UK government initiative）, encompassing 72 funded AI adoption projects across feasibility 

studies, collaborative R&D, and innovation-driven deployments.



Alan Turing BridgeAI programme



Alan Turing BridgeAI programme

Why Existing Responsible 

AI Falls Short

• GenAI-first, Problem-last

• Ignores Deployment Reality

• Decision AI is Marginalised

• Ethics Added Too Late

• Fragmented Governance & 

Accountability



Alan Turing BridgeAI programme



Summary 

• Responsible AI depends on deployment, not just model performance or 

compliance. 

• AI must be aligned with real-world decisions, institutions, and human needs. 

• Shift from technology-led adoption to outcome- and problem-driven innovation. 

• Adopt adaptive, risk-tiered governance with stronger assurance for high-risk AI. 

• Invest in deployment-ready infrastructure, domain-specific AI, and shared 

testbeds. 

• Build an ecosystem that connects innovation, 

governance, and operational practice. 

• Targeting with end-users, policy-makers and 

other stakeholders 

(Build – Deploy – Adopt – Democratise )
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