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Introduction:  

Yield monitoring in horticulture is 

rapidly evolving from experimental 

technology to a transformative component of 

precision agriculture. While extensively 

adopted in field crops like maize and soybean, 

horticultural applications have lagged due to 

diverse crop types, complex plant 

architectures, and variable harvesting methods. 

However, with the rise of digital agriculture 

and increasing pressure for efficient, 

sustainable food systems, yield sensing 

technologies are now gaining critical 

importance in fruits, vegetables, and specialty 

crops. This article explores the state-of-the-art 

developments in yield monitoring technologies 

and their implications for the future of global 

horticulture. 

The Importance of Yield Sensing in 

Horticulture 

Yield maps provide a spatially explicit, 

data-rich snapshot of productivity, enabling 

targeted interventions and more efficient farm  

 

 

 

 

 

 

 

 

 

management. In horticulture, these 

technologies can optimize harvesting logistics, 

create management zones, guide input 

application, improve traceability, and even 

predict profitability. 

Real-time yield information allows 

processors to plan logistics, reduce post-

harvest losses, and enhance product quality. 

Moreover, multi-year yield maps can identify 

consistent low- and high-yielding zones, which 

helps manage soil constraints, adapt 

fertilization strategies, and inform precision 

interventions. 

Technological Frontiers in Yield Sensing 

Yield sensing systems are broadly 

categorized into proximal and remote sensing 

methods. Proximal sensing includes direct 

methods such as load cells and impact plates, 

and indirect ones like capacitive sensors and 

machine vision systems. Remote sensing 

approaches typically employ UAVs, satellites, 

or multispectral imagery to assess vegetative  
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indices or crop volume. 

 Load Cells and Impact Plates: Direct 

measurement tools like weighbridges 

integrated into harvesters measure mass in 

real-time, proving effective in crops like 

tomatoes and grapes. While accurate, they 

are sensitive to background noise and 

foreign material. 

 Machine Vision and Deep Learning: 

Cameras and neural networks assess fruit 

count, size, and color. Modern models like 

YOLOv3 and Mask R-CNN now achieve 

over 90% prediction accuracy in apples, 

citrus, and tomatoes. 

 Capacitive and Volumetric Sensors: 

These estimate yield based on crop-related 

properties such as density or electrical 

properties. LiDAR-based volumetric 

methods also show high accuracy in root 

crops. 

 Remote Sensing and UAVs: High-

resolution imagery from drones or 

satellites is correlated with yield via 

vegetation indices. While indirect, these 

approaches support pre-harvest predictions 

and large-area mapping. 

 Sensor Fusion: Integrating multiple 

sensors (e.g., LiDAR + RGB + thermal) 

enhances accuracy and robustness, 

particularly in crops with complex 

canopies. 

Challenges and Limitations 

Several barriers hinder widespread adoption: 

 Diverse plant architecture complicates 

sensor design and calibration. 

 Differentiating marketable vs. total 

yield remains a challenge, especially in 

fresh produce. 

 Manual harvesting methods limit real-

time sensing unless integrated with 

RFID or GNSS. 

 Small field sizes and turning radii 

introduce edge effects and data errors. 

Toward Commercial Adoption 

New approaches such as RFID-tagged 

bins, smart carts with GNSS, and labor 

monitoring systems are bridging the gap 

between manual harvesting and digital 

traceability. Systems integrating yield sensing 

with farm management platforms enable 

growers to optimize picker efficiency, 

logistics, and grading. 

Policy support, sensor standardization, 

and investment in user-friendly interfaces are 

essential to encourage smallholder adoption, 

especially in developing countries where 

horticulture is labor-intensive and often 

informal. 

Conclusion 

Horticulture's complexity has long 

been a barrier to yield monitoring, but 

technological breakthroughs in AI, remote 

sensing, and multi-modal data integration are 

rapidly transforming the landscape. Yield 
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sensing is no longer a niche add-on but a core 

component of digital horticulture. As quality 

parameters increasingly define crop value, 

sensing systems that combine yield quantity 

with quality metrics will lead the next wave of 

agricultural intelligence. 
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