
DATA

• Remote sensing data: Jilin-1 (0.5 m) with RGB, NIR channels

• Ground truth data (GT): 1,000 land use land cover points sampled

during field survey in Muringato catchment

• Automised generation of multiclass train data (image patches + masks)

RESULTS

High-Resolution AI-Driven Crop Segmentation in 
Nyeri County, Kenya

MODEL ARCHITECTURE

• U-Net architecture with symmetric encoder-decoder and skip connections4

• Input: 512 × 512 pixel image patches and masks; output: multiclass segmentation map

• Data augmentation applied for better model generalisation

• Loss function: CrossEntopyLoss

• Patch blending applied for smooth segmentation masks
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OUTLOOK

• U-Net model with high accuracy and class

differentiation for multiclass segmentation (tea, coffee)

• High-resolution data (0.5 m) allows accurate mapping

of smallholder crop fields

• Patch blending reduces edge artefacts and improves

spatial consistency

• Field edge areas and dense vegetation areas remain

challenging

Adding more train data can improve class

differentiation and model robustness

• Enables automated, continuous and traceable

monitoring of crops in the Muringato catchment area

• Spatial performance analysis

•

• Most errors FP and FN occur with:

• Field edges

• Large-scale vegetation areas

• Evaluation matrix confirms 

model’s reliability across crop 

classes

• Differentiation between coffee

and tea is consistently accurate

• Segmentation from background

showed moderate difficulty for

both crop types

• Segmentation of 3.23 km² tea

and 3.46 km² coffee fields

• High model performance across

key validation metrics

• Intersection over Union (IoU)

measures high overlapping of

prediction and GT (esp. relevant

for segmentation tasks)

IoU 0.973

Accuracy 0.985

F1-Score 0.986

Precision 0.988

Recall 0.985

INTRODUCTION

In the 225 km² catchment of Muringato (Nyeri County, Kenya), agriculture drives the local economy and is

characterised by heterogeneous, small-scale rainfed farms1. Increasing climate variability disrupts rainfall patterns

and intensifies planning uncertainty. Continuous monitoring of tea and coffee, the region’s key export crops, is

crucial for ensuring economic resilience and effective climate adaptation2. Recent policies, such as the 2023 EU

deforestation-free regulation, further require traceable and up-to-date crop production data3.

Develop an automated approach to segment cash crop growing areas (tea and coffee) in Muringato,

using high-resolution remote sensing data and deep learning.
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