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a b s t r a c t 

The growing use of Unmanned Aerial Vehicles (UAVs) in agri- 

culture has made data collection more efficient and cost- 

effective, enabling the development of advanced solutions to 

enhance agricultural productivity. In this work, we present a 

dataset of intercropped durian ( durio zibethinus ) and papaya 

( carica papaya ) trees, extracted from aerial images captured 

by a UAV. A total of 311 UAV-captured images were collected 

over a mixed plantation, where durian trees, being taller 

and broader, contrast visually with the shorter and more 

slender papaya trees. The trees were subsequently labeled 

into two categories based on type and visual characteristics: 

durian trees (3327 images) and papaya trees (2872 images). 

This dataset serves as a valuable resource for multiple tree 

species classification, spatial pattern analysis, and decision- 

making in precision agriculture using machine learning and 

deep learning methods. Insights derived from this dataset 

can support improved orchard management, including crop 
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inventory, health monitoring, and optimization of intercrop- 

ping strategies. 

© 2025 The Author(s). Published by Elsevier Inc. 

This is an open access article under the CC BY-NC license 

( http://creativecommons.org/licenses/by-nc/4.0/ ) 
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Subject Agricultural Sciences 

Specific subject area Machine learning, deep learning, image detection and classification, 

agriculture engineering, robotics 

Type of data Image, Raw, Labelled 

Data collection We used a DJI-FC6310S camera, which provides high-resolution 

images (4864 × 3648 pixels), mounted on a Phantom Pro 4 UAV to collect 

aerial images. The data collection process targeted the intercropped durian 

and papaya trees. The dataset comprises a total of 311 images of the mixed 

plantation. From these images, we extracted 3327 images of durian trees 

and 2872 images of papaya trees. The total size of the dataset is 3.8 GB. 

Data source location Institution: College of Engineering, Can Tho University 

Sampled paddy field: Chau Thanh, Hau Giang, Vietnam 

Latitude, longitude for collected data samples: 9 °53’05.4”N 105 °49’01”E 

Altitude: 25-30 meters 

Data accessibility Repository name: InterDuPa-UAV: A UAV-based Dataset for the 

Classification of Intercropped Durian and Papaya Trees 

Data identification number: https://doi.org/10.5281/zenodo . 15664908 

Direct URL to data: https://zenodo.org/records/15664908 

Instructions for accessing these data: Users can download directly via URL, 

extract, and use it. 

Related research 

article 

Luu, T.H., Phuc, P.N.K., Ngo, Q.H. and Nguyen, T.T., 2024. 

Drone Approach for Remote Sensing The Intercrop On Durian Plantations 

Using YOLOv5 Model. Science & Technology Asia, 

pp.128-137. https://doi.org/10.14456/scitechasia.2024.76 

. Value of the Data 

• The dataset focuses on intercropped durian and papaya trees, distinguishing it from other

datasets that may focus on monoculture plantations or different fruit types. 

• The dataset was generated from aerial images captured using a UAV at altitudes of 25-30

meters, covering durian and papaya trees. 

• Researchers can use this dataset to classify multiple tree species, analyze their spatial dis-

tribution, and support precision agriculture applications through machine learning and deep

learning techniques. 

. Background 

The adoption of Unmanned Aerial Vehicles (UAVs) in agriculture has accelerated the creation

f high-resolution, scalable datasets for various applications, including crop monitoring, yield es-

imation, and species classification [ 1 , 2 ]. UAV-based data for plant classification have been used

ith diverse crops such as rice [ 3 , 4 ], maize [ 5 , 6 ], and orchards like citrus [ 7 ]. These data typ-

cally focus on monoculture systems, where the uniformity of plant types simplifies labeling,

lassification, and detection tasks. 

Compared monoculture data, fewer data focus on intercropped systems , where two or more

rops are cultivated simultaneously in the same field. For example, Hooshyar et al. collected UAV

mages from a mixed cultivation of lychee, longan, along with several other fruits [ 8 ]. Wu et al.

onducted research on a diverse fruit data that included a wide range of species such as grapes,

http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.5281/zenodo
https://zenodo.org/records/15664908
https://doi.org/10.14456/scitechasia.2024.76
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Fig. 1. Data collection was performed in an intercropped durian–papaya plantation using UAV technology. The durian 

trees are taller with dense canopies, while the papaya trees are shorter and more slender in structure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

peaches, apples, cherries, and others [ 9 ]. Intercropping, particularly with tree species, introduces

challenges such as overlapping canopies, varying tree heights, and non- uniform spacing—all of

which complicate aerial analysis. The lack of annotated datasets for such mixed-species planta-

tions limits the development of models capable of handling complex agroforestry environments.

To address this gap, we present a UAV-based dataset of intercropped durian ( Durio zi-

bethinus ) and papaya ( Carica papaya ) trees , collected in a real-world mixed plantation setting,

see Fig. 1 A. Durian and papaya differ in their physical structure—durian trees are taller with

dense canopies and spiky fruits, while papaya trees are shorter with slender trunks and lobed

leaves, Fig. 1 B. Durian is a long-term crop that takes several years to mature, whereas papaya

is a short-term crop with a faster growth cycle and earlier fruiting. This complementary growth

pattern makes durian–papaya intercropping beneficial for maximizing land use efficiency, gen-

erating early income from papaya while waiting for durian trees to reach maturity. This type

of durian–papaya intercropping is popular in Southeast Asian countries such as Vietnam and

Thailand. 

3. Data Description 

Data was collected in Chau Thanh, Hau Giang province, Vietnam. The sampled crop is lo-

cated at 9 °53’05.4”N 105 °49’01”E ( Fig. 2 ). Our dataset consists of 311 high-resolution UAV images

captured at different growth stages; and at 25 and 30 meters altitude. Each image are manu-
Fig. 2. Location of the sampled crop in Hau Giang province, Vietnam. 
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Fig. 3. Overview of the dataset files uploaded to Zenodo. The dataset includes UAV images captured at 25 and 30 meters 

altitude, as well as manually extracted individual images of durian ( Durio zibethinus ) and papaya ( Carica papaya ) trees. 

A structured metadata file and a basic Python demo script are included. The total dataset size is 3.8 GB. 
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lly cropped and annotated with tree types, supporting tasks such as tree species classification,

anopy segmentation, and spatial distribution analysis. The dataset is available on Zenodo, with

 total size of 3.8 GB, see Fig. 3 or an overview. We also included a structured metadata in

he Zenodo repository to describe the entire dataset, along with a simple Python demo script

or tree classification with a sample image using YOLO. Unlike existing datasets that focus on

niform plantations or low-level crops, this dataset offers a unique perspective on tree inter-

ropping systems. 

. Experimental Design, Materials and Methods 

.1. Aerial data acquisition 

We used a DJI-FC6310S camera mounted on a Phantom 4 Pro UAV to capture high-resolution

mages (4864 × 3648 pixels). The aerial images were collected in a mixed species plantation

onsisting of durian ( Durio zibethinus ) and papaya ( Carica papaya ) trees, at altitudes of 25- 30

eters. Data collection occurred on September 20, 2023, January 14, 2024, and January 20, 2024,

t different growth stages, and under typical tropical field conditions. In total, 311 aerial images

ere acquired for analysis and annotation. Specific flight information and the number of images

aptured at each attitude are summarized in Table 1 . Examples of raw images captured on the

ample crop at 4 years and 5 years of growth are shown in Fig. 4 . 
able 1 

light information with UAV flight parameters used for data collection at two different altitudes. 

Flight altitude Number of images Flight speed Overlapped area 

25 meters 231 images 2.5 m/s 60% 

30 meters 80 images 3.0 m/s 60% 
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Fig. 4. Images of the intercropped durian and papaya trees at two growth stages: (A) 4 years of growth; (B) 5 years of 

growth. 

 

 

 

 

 

 

 

4.2. Plant extraction from aerial images and image labelling 

After acquiring a total of 311 high-resolution UAV images covering the mixed-species planta-

tion area, a manual annotation and extraction process was carried out to isolate individual tree

instances from the imagery. This process focused specifically on identifying and segmenting pa-

paya and durian trees, the two primary species of interest in this study. Each tree was carefully

examined and cropped from the original UAV images to ensure high-quality individual samples

suitable for further analysis and model training. In total, we extracted and labeled 3327 individ-

ual durian tree images and 2872 individual papaya tree images, summarized in Table 2 . A visual

example of the extracted tree images is shown in Fig. 5 . 
Table 2 

Summary of extracted individual plant instances from UAV imagery. 

Tree species Number of images 

Durian ( durio zibethinus ) 3327 

Papaya ( carica papaya ) 2872 
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Fig. 5. Representative samples of manually extracted durian (A) and papaya (B) tree images from UAV data. 

 

s  

a  

M  

s

L

 

i  

w

E

 

m

C

 

P  

t  

s  

a

D

 

A

 

v  

V

This dataset can be used to develop machine learning models that classify different tree

pecies, study their spatial distribution, and support precision agriculture. As an example, we

pplied the YOLOv5 model to detect and locate papaya and durian trees using this dataset [ 10 ].

ore advanced models can be trained to perform additional tasks, such as estimating canopy

ize, detecting growth anomalies, or predicting yield. 

imitations 

The aerial images were collected during a single cropping season. Expanding the dataset to

nclude images captured under different weather conditions and across more growing stages

ould increase its diversity and robustness. 
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