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Introduction to Plant Phenomics

APlant phenomics involves the study
of plant traits (phenotypes) using
high-throughput technologies.

AAutomation is essential to
Increase efficiency and accuracy
INn data collection.

AApplications include crop
Improvement, stress response
analysis, and resource optimization.
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Automation in Crop Phenotyping

AOvercomes limitations of manual
phenotyping, such as labor intensity
and time consumption.

AEnhances scalability & reproducibility.

AEnables realtime data collection
and analysis.

AProvides insights for precision
agriculture and breeding programs.

https:// clearpathrobotics.com /blog/2023/06/
university -of-texas-at-arlington -employs-husky-ugv-for-automated -plant -phenotyping/

UNIVERSITY OF TEXAS AT ARLINGTON
EMPLOYS HUSKY UGV FOR AUTOMATED
PLANT PHENOTYPING

by Sophia Munir | Jun 12, 2023 | Blog, In the Field: Customer Spotlight |

Precision plant phenotyping is an essential practice for breeders to make informed decisions to meet the demands of

modern agriculture and to contribute to resilient and sustainable crop production.

Decades of extensive research has resulted in the establishment of genetic resources for upland cotton, a globally
significant crop that holds tremendous economic importance. With a staggering $123 billion impact in the United
States annually, cotton production contributes significantly to global trade and the textile manufacturing industry. In
this context, cotton phenotyping assumes a crucial role by equipping agronomists with high quality data and valuable
insights which further advances research in the field.

There is an urgent need for advanced technologies, such as robotics and computer vision, that can precisely capture
plant phenotypes. With the advent of these technologies, wide scale genomic selection and cotton breeding can be

undertaken. To achieve this goal, a team of researchers at the Robotic Vision Laboratory, (RVL] at the University_of

Texas at Arlington is using Husky UGV for automated cotton phenotyping.




Outreach & Extension: Bridging the technology
gap to small -scale and minority farmers
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Outreach & Extension: Bridging the technology
gap to small -scale and minority farmers
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Outreach & Extension: Bridging the technology
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The Use of Autonomous Robots to Address Labor
Demands and Improve Efficacy in Agriculture
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Abstract

Agricultural robots, or agribots designed for agricultural purposes, are becoming essential tools to
improve efficiency by addressing critical constraints such as labor shortage, agricultural input and cost,
and environmental monitoring. The incorporation of autonomous tools like crop propagation Farm
BotTM and Terra SentiaTM field bot can improve agricultural production schemes by meeting specialized
labor demands and providing field data analyses; thus, advancing numerous aspects of precision farming,
potentially lowering production costs and reducing environmental impacts. These technologies are
integrated with advanced detection and analytical methodologies to develop growth monitoring models
to improve overall performance under precision farming protocols, supporting sustainability.

Farmer Demographics and Labor Constraints

Currently, small-scale farmers (less than $350,000 in gross cash farm income) comprise
90 percent of all U.S. farms [1]. White farmers (including Hispanics) account for 95.4% of
this group, while Hispanic or Latino farmers make up 3.3% of producers, followed by 1.7%
identified as American Indian or Alaskan Native and 1.3% Black. One of the significant
constraints faced by these farmers is labor costs, which can represent up to forty percent of
the total variable costs for vegetable and fruit crop production [2]. A recent survey conducted
by the California Farm Bureau Federation reported that 55% of responding farmers had
experienced employee shortages, including 69% of farmers who hire due to seasonal needs
[3]. Labor shortages are more impactful to farmers who require more exhaustive hand labor
in production and harvesting, for example, for orchard and grape farmers. Improved labor-
management strategies, thus, have become critical for the long-term sustainability of farms,
especially for small-scale farmers that face increasing resource constraints and prohibited
use of alternative labor sources (e.g., foreign workers) [4].

Agricultural Robots

Agribots are decisi king, fiarized tedbnol

that perform
routine and specialized tasks in agricultural production schemes under human supervision
without direct human labor [5-7]. Autonomous crop equipment (also known as crop
robots) can potentially address labor constraints, global food security and reduce the
environmental footprint of agriculture [5,8,9]. Additionally, in the U.S. and UK, farm labor
has decreased significantly due to the COVID-19 pandemic [10] and the restriction to address
its transmission. Incorporating robots and autonomous farming into precision farming
protocols for the modern farmer was d long ago [7]. A robots, includi

“farm bots” and “field bots,” are equipped with cameras, sensors, and mechanical arms (field
bots) to help identify potential areas of concern in farming production, including disease
monitoring, water management, and nutrient availability, as well as harvesting. The Farm
Bot (Figure 1), developed by Rory Aronson et al, is an open-source precision agriculture tool
equipped with a camera and several tool ts for planting, ding, soil moisture sensing,
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ROBOTICS INTEGRATED HIGH TUNNELS
(ROBINHIGHTS): CREATING PROFITABLE
FOOD OASES IN URBAN ECOSYSTEMS

Objective

Urban farms can enable efficient and fresh local food production,
minimize food miles, and open new avenues of income for
minorities and small communities. However, urban farms face
unique challenges associated with achieving profitability at small
production scales, maintaining air and soil quality, irrigation, pest
management and the climate required for efficient and
economically viable produce. In this project, we emphasize High
Tunnels (HTs), which are low cost, unheated, metal-tube
structures covered with one or two layers of greenhouse plastic to
create a protected environment for crops, as ideal solutions for
urban farming. HTs are gaining in popularity as they prolong the
production season especially in midwestern and northeastern
climatic zones, increase yields and improve the quality of high-
value specialty crops such as fruits, vegetables and cut flowers.
The primary goal of the projectis to investigate the feasibility of
robot-aided autonomy to streamline labor intensive operations in
the urban setting. Specifically, the goal of the Robot Integrated
High Tunnels (RobinHighTs) platform is to integrate recent
advances in robot hardware design, vision-based perception,
autonomous navigation, and manipulation towards automating
high tunnel operations such as harvesting, pruning and pest
management thereby achieving sustainable increases in yield and
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