iCARE Innovation Fund

High Throughput Crop Monitoring using
Computer Vision for Climate Smart Agriculture

Monthly Progress Report

Reporting Period (07, 2024)

Prepared by:

Dr Sultan Habibullah Khan

Dr Saqib Al

Engr. Wagas Ahmad
Centre for Advanced Studies in Agriculture and Food
Security, University of Agriculture Faisalabad, Pakistan




1. Project Information

High Throughput Crop Monitoring using Computer Vision for]

Project Title: . .
) Climate Smart Agriculture

Project Code: WBCAR

Centre for Advanced Studies in Agriculture and Food

Security, University of Agriculture Faisalabad, Pakistan
Partner Organisation:
Guangzhou Institute of Software Application Technology,

P.R. China

Reporting Period: Jul 01, 2024 to Jul 31, 2024

Date of Submission: Aug 05, 2024

Contact Name: Project Manager - Prof. Dr. Sultan Habibullah Khan

Centre for Advanced Studies in Agriculture and Food

Contact Position: . . . . . .
Security, University of Agriculture Faisalabad, Pakistan

Contact Email Address: sultan@uaf.edu.pk

Contact Telephone
Number:

+92 333 9917733

Status of project progress -
in this reporting period |:| Significant delay |:| Delay On Track

Report sign Off |:| I have reviewed all the information provided for each
section including number of beneficiaries. The
information provided for each section of the report is
complete.

Name: Designation:
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2. Key Achievements

» Procurement process successfully completed.

» Installation of remaining weather station at Toba and its data validation.

* Front-end Development completed with features (Date Range Selection, Area
of Interest Mapping, Displaying Satellite based crop health and water status).

= Two knowledge products completed (Web Portal and a Detailed crop status
report generated through web portal in Urdu)
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3. Implementation Progress

Activity Title Last Month Progress Current Month Progress Activities, and Events,
planed for the subsequent
month

Activity 1.1.1: Preparation of clear
job description and
advertisement

e Completed e Completed N/A
(Dec-2023)
Activity 1.1.2: Interview, Selection,
and orientation of candidates
e Completed e Completed N/A
(Dec-2023)
Activity 1.2.1: Preparation of
tenders and advertisement for
bidding e Completed e Completed N/A
(Jan-Feb-2024)
1.2.2: Screening of bidding Re-tender of remaining two items
documents and preparation of (Soil Sensor and Computer)

supply orders
e Completed

(Feb-Mar-2024) o Bids Opening
o Evaluation
o Technical and Financial e Completed N/A
Comparative

¢ In-Progress
o Bids Acceptance Issuance
o  Supply Orders Issuance
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Activity 1.3.1: Install and
configure the equipment at
relevant locations

Completed
o Water Quality Sensor testing and
configuration.

Completed
o 1 xWeather Station installed

Soil Sensor, if delivered will be tested.

In-Progress at Toba.
o 1 xWeather Station (pending e In-Progress
(April-2024) delivery) o Soil Sensors (Pending
o Soil Sensors (Pending delivery)
Procurement)
Activity 1.3.2: Data acquisition Completed
o 3 xWeather Stations are e Completed

(May - 2024) successfully transmitting data. o Remaining Weather Station
In-Progress installed at Toba sub-campus N/A
o Data from one Weather Station and transmitting data
to be installed at Toba sub- successfully.
campus (pending delivery)
Activity 1.3.3: Data validation Completed
(June-2024) o 3 xWeather Stations are
successfully transmitting data e Completed
and the data has been validated. o Data validation from one
In-Progress Weather Station installed at N/A

o Datavalidation from one

Toba sub-campus has been

Weather Station to be installed completed.
at Toba sub-campus (pending
delivery)

Activity 1.4.1: Design and Completed . Completed

development of online portal and
mobile app

(Feb-Aug-2024)

o Basic User Interface (Front-End)
has been developed.
o Functionalities added:
= Date Range Selection
= Draw Area of Interest
= Display satellite image
In-Progress
o Functionalities:
= Vegetation Indices Layers
= GUI Optimization

o Functionalities:
= Vegetation Indices Layers
= Crop Health Maps
= Crop Water Status
=  GUI Optimization
In-Progress
o Functionalities:
*  Weather Data integration
=  GUI Optimization

Weather data will be added to the
portal. GUI Optimization is a
continuous process to make the
portal and app user friendly and will
be done as required.
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Activity 1.4.2: Data integration

(Jun-Sept-2024)

e Completed

o Integration of Sentinel-2 satellite *

data with the web portal for real-
time crop health and stress
mapping.
¢ In-Progress

o Developing and refining
algorithms to enhance data
accuracy and processing
efficiency.

Completed
o Added functions to mask out
noisy pixels.

o Added functions to
categorize fields into 4 health
categories (Excellent to Poor).

¢ In-Progress

o Integration of live weather
station data plus forecast.

Code optimization and integration of
weather data to the portal.

Activity 1.4.3: Testing

(Aug-Nov-2024)

¢ In-Progress

o Collaborating with Agri.
Extension department to
organize an event with local
farmers to test the pilot Web
Portal.

o Development of Pilot testing
protocols for the portal.

e Completed
o Development of pilot testing
protocols.
¢ In-Progress
o Collaborating with Agri.
Extension department to
organize an event with local
farmers to test the pilot Web
Portal.

Testing of the Web Portal will be done
with Government Organizations and
local farmers.

Activity 1.5.1: Development of
training materials and resources

(Aug-Nov-2024)

¢ In-Progress

o Initiating collaboration with the
Agricultural Extension
Department and the Pakistan
Agricultural Research Council to
develop training materials for
farmers.

o Conducting initial meetings to
outline training content and
resource requirements.

e Completed
o Development of 2 knowledge
products (Web Portal and
Detailed Crop Report)
¢ In-Progress
o Finalizing the outline for
training content and resource
requirements.

Meetings with the government
organizations will be organized to
start work on development of helpful
and easy to understand material for
the local farmers.

Activity 1.5.2: Training of
stakeholder on using the online
portal and mobile app for crop
monitoring

(Nov- 2024-Jan-2025)

In-Progress

In-Progress

Once the app and portal are ready,
progress will start on this activity

Monthly Progress Report July 2024




Activity 1.5.3: Organize
awareness seminars, workshops
and conferences

Once the app and portal are ready,
progress will start on this activity

In-Progress In-Progress
(Nov- 2024-Jan-2025)
Activity 1.5.4: Policy for the Once the app and portal are ready,
potential of scaling up of progress will start on this activity
technology for the South Asian

In-Progress In-Progress

region

(Feb-2025)

4. Results Framework Indicators Progress

PDO Indicator Description: Government agencies and Citizens who have access to
solutions tested under the project (Number)

climate-resilient

Baseline Actual (Previous) Actual (Current) End Target
Value Govt: 1 0 0 Govt: 2

Citizens: 200 Citizens: 1000

(M:100, F:100) (M:500, F:500)
Date 30 Jun 2024 31 Jul 2024 15 Jan 2025
Comments

Output Indicator Description:
participant category)

Number of people trained (in person) (by sex, country, topic, year,

Value Citizens: 200 0 0 Citizens: 400

(M:100, F:100) (M:200, F:200)
Date 30Jun 2024 31 Jul 2024 15Jan 2025
Comments
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Output Indicator Description: Number of people trained (online) (by sex, country, topic, year, participant

category)

Value Citizens: 200 0 0 Citizens: 600
(M:100, F:100) (M:300, F:300)

Date 30Jun 2024 31 Jul 2024 15 Jan 2025

Comments

Output Indicator Description: Number of knowledge products provided (by type of product, theme,

country)

Value 3 0 0 6

Date 30 Jun 2024 31 Jul 2024 15Jan 2025
Comments

Output Indicator Description: Number of people / organizations provided with knowledge products (by

recipient category, type of knowledge product, country, theme)

Value Citizens: 200 0 0 Citizens: 1000
(M:100, F:100) (M:500, F:500)

Date 30 Jun 2024 31 Jul 2024 15 Jan 2025

Comments

Output Indicator Description: Number of events supported (by type, year, theme, country)

Value Online: 1 0 0 Online: 2
Field: 1 Field: 2

Date 30 Jun 2024 31Jul 2024 15Jan 2025

Comments

Output Indicator Description:

category, sex, year, theme, country)

Number of people participating in supported events (by participant
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Value Citizens: 200 0 0 Citizens: 500

(M:100, F:100) (M:250, F:250)
Date 30Jun 2024 31 Jul 2024 15 Jan 2025
Comments
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5. Challenges, Lessons Learned and Way Forward

This month, we successfully completed our procurement process and finalized the
development of the Web Portal. However, we encountered a few challenges:

1.

Cloudy Pixels in Sentinel-2 Imagery: We faced difficulties in effectively removing
cloudy/noisy pixels from Sentinel-2 images. The challenge was determining the
optimal cloud probability threshold to balance cloud affected pixels removal while
retaining accurate data. We are currently evaluating different thresholds and refining
our approach to improve the quality of the processed images.

Training Session Cancellation: A planned training session with the Extension
Department was canceled due to unforeseen circumstances. We are rescheduling
this session in August to ensure that stakeholders receive the necessary training and
we can improve the innovation based upon their valuable feedback.

Lessons Learned and Way Forward:

Cloud Removal: Adjusting cloud probability thresholds requires careful
consideration to achieve the best results. Ongoing adjustments and testing are
essential to fine-tune this process.

Flexibility in Scheduling: Being prepared for unexpected changes, such as
cancellations, and having contingency plans is crucial for maintaining project
timelines.
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Annexures:

Sharagpur.

Pif Mahal
> Kamalia

Sandhilianwali

Figure 1: Installed weathr tatio Toa, Okara and Burewa/a.

Figure 2: Image of weather statio installed in Tba. .
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select Farmer:
Chakera 1 v

Available images: 1

select Report Date:
2024-07-13 i

select Map Type:

|
Croé Water Content b

mage Date: 2C

Weather Forecast

Generate Report

Search location.

(Chakeral | Map Satellite

Available images: 1

Select Report Date:
2024-07-13 v

Select Map Type:
Crop Health + i

Image Date: 2024-07-13

Weather Forecast

Generate

0 Available images: 1

Figure 4: Crop Health Status Map generated through Web Portal.
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S University of Agriculture, Faisalabad
&%} Department of CAS-AFS

(Edmnm ) No_ 28
Dated: 2.2 ~oF —2.62Y
Tao
M/s Arshad Amjad & Abid Pvi. Lid.,
16-2 Main Gulberg,
Lahore.
Cell No.0332-1424282-3

Subject: SUPPLY ORDER FOR THE ITEM TO BE PROCURED UNDER TENDER
NO.SH2024

Please reler 1o your quotation against Tender No.80/2024 opened on 26.06.2024, It is

intimated that your bid has been aceepted by the committee as follows:-

Sr. No. | Name of Item with Specification Qty. Unit Price (with GST)
|

1. Soil Sensors 01 | Rs.295,000/-Each

Soil Scan 360 2 Tip Replacement Kit (Nitrate & |

Reference Tips Included) | |

Brand Sol Scan 360

Model: No. 431049

Origin: China |

Soil Scan 360 2 Tip Replacement Kit {Nitrate & |

Reference Tips Included)

[ | Soil Scan 360 pH Sensor Assembly (Replacement) [0 1 642,500.00/- Each

Brand: Soil Scan 360

|
| Model No. 431037 I
| Origin: China |
| Soil Sean 360 pH Sensor Assembly (Replacement) |

Computer - o1 |

2. | Rs.1,051,500/-Each
| Computer (High end Database server) |
| Brand: ZYK |
| Model No. ZYK-4 ‘
| Origin: China
| Processor: Corei9, 12'" Gen 12900K,
Motherboard Z790 DDR5 ASUS,
RAM 128 GB DDR5 5600 MHz (32x4XPG)
Primary Storage: 1TB SSD NVME Transcend
Secondary Storage: 2TB 55D SATA Transcend |
| Casting ATX 4 Fan, |
Motherboard: This system fully supports RTX 4090
(Motherboard not included)
PSU 1300WXPG
CPU FAN 360ML Thunder
|
|

2x KJeybvoard & MNouse wired - Logitech MK 120

L ] i ] s

You are requested to supply the above items as per quantity and rates noted against
each within 30 days as per scheduled above and submit the bill along with GST invoice tor payment
afier having the Inspection from inspectors, Inspection athority, and inspection report as the case may
be, as per bidding document. The Items shall be delivered at CASS Department, UAF.

Note: All terms and conditions of tender documents will remain intact.

QLLA\'

DR. SAQIB ALL,

ASSOCIATE PROFESSOR/P.I/

CAS-AFS, UAF/

CONVENER OF THE COMMITTEE
Cc:- Director (DPIC), UAF

Figure 5: Supply orders for remaining items.
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Glossary
Project Title

Project Code

Partner
Organization
Key
Achievements

Implementatio
n Progress

Challenges

Lessons
Learned

means

means

means

means

means

means

means

Exact and full name of the project as defined in the Sub Grant
Agreement
A five-digit code assigned by ADPC

The lead agency(ies) responsible for the implementation of the
project

The actual outcome or impact of your work, such as reaching a
PDO, or outcome or output defined in the final and agreed
Results Framework.

Implementation progress means the steps or actions taken to
achieve the PDO or outcomes or outputs. In this case it would be
the list of activities defined in the final and approved work plan

The most significant and persistent areas of risk that affect the
project's ability to achieve its objectives. Challenges could be
related to managing the Sub Grant, sustaining development
gains, coordinating with stakeholders, and implementing core
management functions. Please also discuss the solutions to
mitigate these risks.

Lessons learned are contextual or operational information that
may affect planning and future performance. They highlight the
insights gained from the activity’'s implementation practices and
progress, such as staff feedback, stakeholder interviews, data
analysis, and success stories. They also include any changes
required by or support requested from ADPC or partners.
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Asian Disaster Preparedness Center
SM Tower, 24th Floor, 979/66-70 Paholyothin Road,
Phayathai, Bangkok 10400 Thailand

Tel: +66 2 298 0681-92
Fax: +66 2 298 0012
Email: adpc@adpc.net

www.adpc.net

Asian Disaster Preparedness Center - ADPC
4 @aorcret
Asian Disaster Preparedness Center (ADPC)
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