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Background

*Precision agriculture aims to improve crop yields and
assisting management decisions using high-technology
sensors and analysis tools (Finger et al., 2019).

e Data acquisition, data processing, and data analysis
expertise of crops to determine associate crop
solutions and outcomes.

* Data such as phenotyping, leaf pigments, crop
pigments, plant stress, soil water content, etc. can be
utilized to perform such analysis.



Background

* FAMU is an 1890 land-grant institution (#1 Public HBCU by U.S.
News & World Report)

* FAMU CAFS Center for Viticulture and Small Fruit Research is
recognhized internationally for excellence in warm climate grape
research and facilitator of outstanding academic programs for
experiential learning and student training.

* Maintain the most extensive muscadine grape germplasm
collection in the world and is serving as one of the five National
Clean Plant Centers for Grapes.



Outcomes

Produced four leading-edge precision agriculture phenotyping
educational modules at FAMU:

Developed image processing algorithm to estimate grapevine canopy
using RGB images

Website development for users to upload images from digital
camera/smart phone and calculate canopy cover automatically

Hyperspectral imaging technologies for plant phenotyping and GIS
server for geo-referenced imaging measurements

A Taste of Florida Viticulture



Precision Agriculture Phenotyping Tool Development

Preliminary deliverable: https://phrec-irrigation.com/#/
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Precision Agriculture Phenotyping Tool Development

Preliminary deliverable: https://phrec-irrigation.com/#/

Florida A&M Grapevine and Grape
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Precision Agriculture Phenotyping Tool Development

Preliminary deliverable: https://phrec-irrigation.com/#/
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Precision Agriculture Phenotyping Tool Development

Preliminary deliverable: https://phrec-irrigation.com/#/
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Students’ Experiential Learning in the vineyard and tool application

* August and September 2022: Five
field visits at FAMU CAFS Center for
Viticulture and Small Fruit Research

* Focused on two red varieties:
Floriana (6) and Noble (5)

* Physiological parameters
measurements: PH, Soluble Solids,
and titratable Acidity




* August and September 2022:
Five field visits at FAMU CAFS
Center for Viticulture and Small
Fruit Research

* Focused on two red varieties:
Floriana (6) and Noble (5)

* Grape harvest and yield
measurements

* Image acquisition

* Image data analytics using
developed website

e Statistical analysis



Students’ Experiential Learning on Extension and Outreach Usmg
the Grapevine and Grape Detection

e August 20, 2022: FAMU Grape
Harvest Festival

* More than 500 event attendees
viewed our website and about 50
participated in the “grape image
collection competition” and tried
our grape canopy and berry
automatic detection function.

* More than 300 images were
obtained from the field day
uploading by the general public, and
these images were used to refine
the image processing algorithm.



Students’ Experiential Learning on the Muscadine Grape

* Guest Lecture of “A Taste of Florida Viticulture” by Mr. Frank Humphries on
October 4th) 2022, at FAMU ABE 4034 Dr. Chen’s Class.




Other Extension and Outreach Event Using the Grapevine and
Grape Detection

* September 13, 2022: Resora, an oasis getaway, set on Cypress Pond Plantation
at Albany, GA.

e Site visit at the Charles Sherrod Community Development

* Grapevine and Grape Detection Website showcase for future potential
collaborations




QOutcomes

Other tangible deliverables include:

* (1) enhanced ABE 4034 Remote Sensing in Biological Systems
Engineering course with leading-edge precision agriculture phenotyping
educational modules in collaboration with cross-university experts;

* (2) an undergraduate research training program on precision agriculture
phenotyping tools and applications for Minorities in Agriculture, Natural
Resources, and related sciences at HBCU

* (3) Tailored public educational resources for underrepresented
audiences including workshop and field day on precision agriculture
phenotyping tools topic for FAMU 4-H Youth Development Summer
Camp and for growers and producers to collect and analyze plant
phenotyping data
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