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1.

INTRODUCTION

Background:
The agricultural sector in Pakistan is a cornerstone of the economy, supporting the livelihoods of a significant
portion of the population. However, traditional farming methods face challenges exacerbated by climate change,
requiring innovative solutions to ensure food security and economic stability. In response to these challenges,
the High Throughput Crop Monitoring project was conceived. This project harnesses the potential of computer
vision technology to revolutionize crop monitoring and management practices, offering a transformative tool for
farmers across the country.

Objectives:
The primary objective of the High Throughput Crop Monitoring project is to empower farmers with a user-
friendly online portal and mobile application that leverages advanced computer vision algorithms. The project
aims to:

1. Provide farmers with a high-throughput crop monitoring tool to analyze large-scale crop data swiftly and
accurately.

2. Enable real-time insights into crop health, facilitating early detection of stress, and nutrient deficiencies.

3. Offer a climate-smart feature by integrating weather data, allowing farmers to make informed decisions
based on predictive insights.

4. Foster knowledge-sharing and collaboration among farmers, creating a community-driven platform for
sustainable and climate-resilient agriculture practices.

Expected Outcomes:

The successful implementation of the High Throughput Crop Monitoring project is anticipated to yield several

key outcomes:

1. Increased Crop Yields: Farmers utilizing the app are expected to experience optimized yields through
timely interventions based on real-time data analysis.

2. Reduced Crop Losses: Detection of crop stress and nutrient deficiencies will lead to prompt corrective
measures, minimizing losses.

3. Climate-Resilient Agriculture: The integration of climate-smart features will empower farmers to anticipate
and adapt to climate challenges effectively.

4. Knowledge Sharing and Collaboration: The app's role as a knowledge-sharing platform is expected to
foster a sense of community among farmers, promoting sustainable agricultural practices.

Main Activities:

The implementation of the High Throughput Crop Monitoring project involves a series of key activities:

1. Development of the App: An application with mobile and web interfaces that generates crop health and
stress maps using open-source satellite data (Landsat and Sentinel). At the backend - a local database will
be created using open-source tools and will be hosted at Precision Agriculture Lab, where all the processed
satellite data will be kept and updated on a regular basis. At the front end - a user-friendly interface using
core Android and open-source web tools will be designed where the user will input details such as:
drawing field boundaries on the map of their targeted field, specifying sowing date, irrigation frequency,
and fertilizer/pesticide application dates. Finally, the mobile and web apps will then generate crop health
and stress maps showing the health reports of the fields.

2. Integration of Computer Vision Technology: The satellite imagery data will be downloaded from the
USGS (https://earthexplorer.usgs.gov/) and Copernicus EU (https://www.copernicus.eu/en) data portals for
the specified fields provided by the farmers. The data will be processed using the R/Pyhton language to
estimate crop health by calculating different vegetation indices (NDVI, EVI, SAVI, and NDMI). The




biophysical parameters of the crops, like the Leaf Area index, will be calculated to estimate the fractional
canopy cover along with the crop moisture index.

3. Incorporation of Climate-Smart Features: Integration of in-situ weather data from locally installed
weather stations and historical climate patterns (AgERAS) to provide farmers with predictive insights and
support climate-resilient decision-making. The parameters included are Temperatures (Minimum,
Maximum, and Average), Wind Speed, Precipitation, Solar Radiation, and Relative Humidity. Koppen Geiger
climate classification maps will be generated to help in understanding the available climate resources.

4. Knowledge-Sharing Platform: Physical and Online workshops, seminars, and Farmer's Day will be
organized to share success stories, exchange tips, and collaborate on sustainable agricultural practices.

5. Training and Support: Conduct training sessions to familiarize farmers with the app and provide ongoing
support to ensure effective utilization.

2. APPROACH AND METHODOLOGY

Below is an outline of the proposed methodology, their rationales, timelines, and implementation strategies for
the project.

1. Recruiting staff for project (Q1)
e Objective: Recruiting staff for a successful execution of the project
Activities include:
® (learly outline the roles and responsibilities for each position.
Specify the skills, qualifications, and experience required for each role.
Post job ads on selected channels.
Utilize both traditional and online methods to reach a diverse pool of candidates.
Review resumes and applications to shortlist candidates who meet the basic requirements.
Interview and administer technical assessments or skill tests to evaluate candidates'
proficiency in key areas related to the project.
Develop an onboarding plan to integrate new hires into the project and organization.
® Provide necessary training and orientation to ensure a smooth transition.

2. Procurement and Installation of Equipment: (Q1 & Q2)
e Objective: Acquire and set up weather, soil, and water quality monitoring equipment.
Activities include:
® Research and identify suitable equipment for monitoring weather, soil, and water quality.
® Procure the identified equipment.
® |nstall and configure the equipment at relevant locations.

3. Development of an Online Portal and Mobile Application: (Q2 - Q4)
e Objective: Develop an online portal and mobile application for crop monitoring based on
drone/satellite imagery and other data streams related to weather, soil, and water.
Activities include:
@8 (Collaborate with developers to design and develop an online portal and mobile application.
® Integrate drone/satellite imagery and other relevant data sources.
® Ensure the app is user-friendly and accessible.

4. Training for Farmers and Stakeholders: (Q4 & Q5)
e Objective: Educate farmers, government departments, and other stakeholders on using the crop

monitoring application for climate-smart agriculture.

Activities include:
® Develop training materials and resources.
®  Organize workshops and training sessions.
® Provide hands-on training on using the online portal and mobile application for crop

monitoring.



® Address any questions or concerns from participants.

5. Training for Decision Makers: (Q5)
e Objective: Train decision-makers on analytics of the application and discuss potential scalability in

the South Asia region.
Activities include:

Project Sites:

Develop training modules specifically tailored for decision-makers.

Organize targeted training sessions or workshops for decision-makers.
Present analytics and insights derived from the application.
Discuss the potential for scaling up the initiative in the South Asia region.

As a part of the project, weather stations, soil and water monitoring are installed at the following sites.

1. Faisalabad

2. Burewala

3. Toba Tek Singh

4, COkara
Partners:

1. Collaborator: Prof. Dr. Wu Jun, Director Intelligent Video Lab GZIS, Guangzhou, China.

Beneficiaries:

1. Ministry of National Food Security & Research (PARC)
Ministry of Agriculture (Agriculture Extension and Adaptive Research, Punjab)

2.
3. Farmers
4. Agri Graduates

Project Phases:

Outcome Output Activities Description Timeframe Budget
Description Description (in quarters) | (in US$)
Output 1.1.: Activity 1.1.1.: Preparation of clear job 1st quarter
Recruiting staff | description and advertisement
for a project
— - - 36000
Activity 1.1.2.: Interview, selection, and
orientation of candidates
Outcome: Output 1.2.: Activity 1.2.1. Prepa.rat?on of tenders and
Mobile APP Procurement ad\{ertlsement for b@dlng _
for High of p.rOJect Activity 1.2.2.: Screening gf bidding 1st Quarter
Throughput equipment documents and preparation of supply orders
Crop
Monitoring Output 1.3.: Activity 1.3.1.: Installation and configuration 2nd Quarter
using Installation of of the equipment at relevant locations.
; — — 35400
Computer Equipment and | Activity 1.3.2.: Data acquisition
Vision for i
. data collection Activity 1.3.3: Data validation
Climate Smart
Agriculture Output 1.4.: 1.4.1.: Design and development of online 2nd to 4th
Online portal portal and mobile app Quarter
and mobile 1.4.2.: Data integration
app 1.4.3.: Application testing
Output 1.5.: Activity 1.5.1.: Development of training 3rd & 4th
Training and materials and resources Quarter 21000
capacity Activity 1.5.2: Training of stakeholder on




building of using the online portal and mobile app for
stakeholder crop monitoring

Activity 1.5.3.: Organize awareness seminars,
workshops and conferences 4th & 5th
1.5.4.: Discuss the potential of Scaling up of Quarter

technology for the South Asian region

7600

3. OVERVIEW OF THE INCEPTION PHASE ACTIVITIES

Inception meeting with ADPC Team (04 December 2023)

Project Management meeting (05.12.23)

Finance: Processing of Bank Account (08.12.23)

HR: Processing for the Advertisement of Positions (08.12.23)

Procurement: Processing for constitution of the tender
committee (08.12.23)

Collaborators meeting on inception and future plans
(27.12.23)

Receiving of plications by 06.02.24

Interview of candidates 15.02.24

Holding of Stakeholder consultation/awareness seminar on
Computer Vision




4. STAKEHOLDER ANALYSIS AND PARTNER MAPPING

National and Sub-National Governments that would benefit from this work

National Governments

Sub-National Governments

Research (PARC)

Ministry of National Food Security &

Ministry of Agriculture Punjab (Directorate of
Agriculture Extension and Adaptive Research,
Punjab)

List of regions/geographies that would benefit from this work

National (Province, State)

Sub-National (District, Sub-district, Community)

Punjab

Faisalabad

Burewala

Toba Tek Singh

Okara

Estimated number of Citizens (desegregated by Gender) that would benefit from this work.

from public and private
organizations, and Agri
graduates.

Categories Male Female
Farmers, Extension | 500 500
workers, Researchers

5. KEY OUTCOME AND OUTPUTS OF THE PROJECT

M&E Indicators

Number

Government agencies and citizens who have access to climate- | 02 Government Agencies
resilient solutions tested under the project (Number)

year, participant category)

Number of people trained (in person) (by sex, country, topic, | 200 male and 200 female individuals
(Government officials, farming community and

agriculture graduates) from Pakistan

participant category)

Number of people trained (online) (by sex, country, topic, year, | 300 male and 300 female individuals
(Government officials, farming community and
agriculture graduates) from Pakistan and South

Asian Countries

theme, country)

Number of knowledge products provided (by type of product, | 6 knowledge products

country, theme)

Number of people/organizations provided with knowledge
products (by recipient category, type of knowledge product,

02 field workshops
01 Conference

500 male and 500 female individuals from 10
organizations and the farming community will
be trained regarding the knowledge products.

Number of events supported (by type, year, theme, country) 02 Online workshops




Number of people participating in supported events (by | 250 male and 250 females from Government
participant category, sex, year, theme, country) agencies, farming community and agriculture
graduates from Pakistan

Knowledge Products
1. Online portal - 4" Quarter
Mobile APP - 4t Quarter
Training brochures - 4"Quarter
Training Modules and Tutorials - 4"Quarter
Publication - 5" Quarter
Research Thesis 5t Quarter

ok WwN




6. PROJECT MANAGEMENT AND OVERSIGHT

PROJECT MANAGEMENT STRUCTURE

Role Name

Responsibility

Project Director -
Prof. Dr. Igrar
Ahmad

Administrative Human
Resources

The project director plays a pivotal role in
overseeing and guiding project activities,
providing strategic direction for achieving Key
Performance Indicators (KPIs) with efficiency
and effectiveness within the designated
timeframe.

Project Manager -
Prof. Dr. Sultan
Habibullah Khan

Administrative Human
Resources

The project manager plays an integral role in
the daily operations of the project. This entails
actively participating in various project activities
within the agricultural domain. The manager
will also oversee and supervise training
sessions and handle administrative tasks
associated with the project.

o ) Principle
Administrative Human .p
Investigator - Dr.
Resources . .
Saqib Ali

The principal investigator plays a hands-on role
in collaborating with the Al and Development
team, overseeing and guiding their efforts in
the development of crop monitoring
applications using computer vision.

Collaborator: Dr

Technical Human Wu Jun (for Al

The collaborator plays a pivotal role in
streamlining the advancement and training
processes of Al-based algorithms dedicated to

Resources . o .
services) crop monitoring through the analysis of
satellite imagery.
The engineer's primary responsibility involves
Technical Human . leveraging remote sensing data to conduct
Engineer

Resources

advanced geospatial analysis for crop
monitoring.

Technical Human

Web Developer
Resources

The role of the web developer encompasses
the creation, upkeep, and operation of the
digital platform dedicated to crop monitoring.

Field Staff
Technical Human
Resources

The field staff plays a crucial role in undertaking
strenuous tasks and supporting the project
team in the installation, configuration, and
maintenance of project equipment.

ANTICIPATED RISKS AND MITIGATION

Risk Category Anticipated Risks | Mitigation Strategies Responsibility
Funds Delay in fund Establish clear communication | Project Director
disbursement. channels with iCARE and and iCARE Team
monitor the disbursement
schedule,
Procurement Delays in Identify critical equipment early | Project Manager
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procurement of and initiate the procurement

and Directorate of

sessions to showcase the
benefits of the online portal
and mobile application.

change.

necessary process well in advance. Procurement, UAF,
equipment. FSD.
Human Key team members | Cross-train team members to Principle
Resource leaving the project. | ensure a knowledge transfer Investigator,
and have succession plans in Collaborator, and
place. Director HR, UAF,
FSD.
Application Stakeholders' Conduct regular Principle
Adaptability resistance to communication and training Investigator,

Collaborator, and
the Mobile App
Development Team

7. ANNEXURES

Annex-1 List of people met/consulted during the inception phase.

Treasurer (Mr Umar Saeed Qadri)

Director Procurement (Mr Zaheer Ahmad)
Director ORIC (Prof. Dr Muhammad Jafar Jaskani)
PO PRP (Prof. Dr Jalal Arif)

Collaborator (Prof. Dr Wu Jun)

AN

Project team (Prof. Dr Igrar A Khan, Prof. Dr Sultan Habibullah Khan, Dr Saqib Ali)

Annex-2 Presentation from the Inception Meeting (4 December 2023) Attached

Annex-3 Updated Work Plan Attached
Annex-4 Updated Budget Attached
Annex-5 Updated M&E Plan Attached

Annex-6 List of key Personnel.
Project Director Prof. Dr Igrar A Khan
Project Manager Prof. Dr Sultan Habibullah Khan
Principal Investigator Dr Saqib Ali
Vice Chancellor Prof. Dr Igrar A Khan
Registrar Mr Tarig Mehmood Gil
Director HR Dr Manzoom Akhtar
Treasurer Mr Umar Saeed Qadri
Director Procurement Mr Zaheer Ahmad
Director ORIC Prof. Dr Muhammad Jafar Jaskani
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