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a b s t r a c t 

The rationale for this data article is to provide resources 

which could facilitate the studies focussed over weed detec- 

tion and segmentation in precision farming using computer 

vision. We have curated Multispectral (MS) images over crop 

fields of Triticum Aestivum containing heterogenous mix of 

Raphanus r aphanistrum in both uniform and random crop 

spacing. This dataset is designed to facilitate weed detection 

and segmentation based on manual and automatically an- 

notated Raphanus r aphanistrum , commonly known as wild 

radish. The dataset is publicly available through the Zenodo 

data library and provides annotated pixel-level information 

that is crucial for registration and segmentation purposes. 

The dataset consists of 85 original MS images captured 

over 17 scenes covering various spectra including Blue, 

Green, Red, NIR (Near-Infrared), and RedEdge. Each image 

has a dimension of 1280 × 960 pixels and serves as the basis 
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for the specific weed detection and segmentation. Manual 

annotations were performed using Visual Geometry Group 

Image Annotator (VIA) and the results were saved in Com- 

mon Objects in Context (COCO) segmentation format. To fa- 

cilitate this resource-intensive task of annotation, a Ground- 

ing DINO + Segment Anything Model (SAM) was trained 

with this manually annotated data to obtain automated Vi- 

sual Object Classes Extended Markup Language (PASCAL VOC) 

annotations for 80 MS images. The dataset emphasizes qual- 

ity control, validating both the ’manual" and ’automated" 

repositories by extracting and evaluating binary masks. The 

codes used for these processes are accessible to ensure trans- 

parency and reproducibility. This dataset is the first-of-its- 

kind public resource providing manual and automatically an- 

notated weed information over close-ranged MS images in 

heterogenous agriculture environment. Researchers and prac- 

titioners in the fields of precision agriculture and computer 

vision can use this dataset to improve MS image registration 

and segmentation at close range photogrammetry with a fo- 

cus on wild radish. The dataset not only helps with intra- 

subject registration to improve segmentation accuracy, but 

also provides valuable spectral information for training and 

refining machine learning models. 

© 2024 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/ ) 

S
pecifications Table 

Subject Computer Vision and Pattern Recognition, Artificial Intelligence, Applied Machine 

Learning 

Specific subject area Object detection, Object Segmentation, Automatic Annotation, Precision Agriculture, Deep 

Learning 

Type of data Raw images: MS images(s) in Portable Network Graphics (.PNG) format 

Segmentation Masks: Javascript Object Notation (JSON) 

Manual Annotations: Common Objects in Context (COCO) 

Automated Annotations: Pascal Visual Object Classes Challenge (PASCAL VOC) 

Code: Python (.Py) 

Technical Specifications 

of the Imaging Sensor 

Spatial resolution: 0.07 cm/pixel at 1 m altitude 

Frame rate: 1 image/second 

Wavelength: Red (668 nm), Green (560 nm), Blue (475 nm), Near-IR (840 nm), RedEdge 

(717 nm) 

Data collection The acquisition of the images was done in field environment, at noon on 13 January 

2022 over 17 image scenes. In total 85 images were captured across 5 spectral channels. 

These images were captured at nadir using the MicaSense RedEdge-M at 1m AGL after 

radiometric calibration with a Lambertian target to obtain absolute reflectance values for 

each of the 5 RedEdge sensor wavelengths [1] . This activity was a handheld acquisition 

using a gimbal over the crop rows containing a mix of Wheat crop and Horseradish 

weed. The manual annotations were done using VIA annotator version 1.0.6. The 

automated annotations were done using a combination of Grounding DINO and Segment 

Anything Model. The script aimed to extract binary masks based on manual and 

automatic annotations was written in python. 

Data source location Acquisition site: Department of Agriculture Sciences, University of Napoli Federico II, 

Portici, Italy 

Coordinates: 40.814486118244915, 14.34678741979037 

Data post-processing and storage location: Department of Engineering, University of 

Campania ‘Luigi Vanvitelli,’ Aversa, Italy 

Coordinates: 40.96846317808221, 14.20820716804 4 456 

( continued on next page ) 

http://creativecommons.org/licenses/by-nc/4.0/


S. Rana, S. Gerbino and D. Barretta et al. / Data in Brief 54 (2024) 110430 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Data accessibility Repository name: Zenodo 

Data identification number: 10567784 

Direct URL to data: https://zenodo.org/records/10567784 

Related Research Article Rana S, Gerbino S, Crimaldi M, Cirillo V, Carillo P, Sarghini F, Maggio A. Comprehensive 

Evaluation of Multispectral Image Registration Strategies in Heterogenous Agriculture 

Environment. Journal of Imaging. 2024; 10(3):61. 

https://doi.org/10.3390/jimaging10 030 061 

1. Value of the Data 

• Raphanus raphanistrum , commonly referred to as the wild radish, white charlock, or jointed

charlock, belongs to the Brassicaceae family of flowering plants. Its natural habitats are in

western Asia, Europe, and some regions of Northern Africa. This species has been spread

to all corners of the globe and is often considered a harmful invasive species due to its

impact on local habitats [ 2–4 ]. Hence, this openly accessible annotated MS dataset for R.

raphanistrum highlighted here, encompasses data from both manually and automatically an-

notated wild radish leaves along with the ground truth ROI. 

• The dataset contains raw and annotated MS image data broadly classified into six subdirecto-

ries according to the nature of annotations and operations performed over wild radish leaves.

The manual and automatic annotations are available in COCO segmentation format [5] as well

as PASCAL VOC format [6] respectively. 

• These images were acquired about two weeks after sowing wheat, intended to observe early-

stage occurrence of wild radish weed. The pixels-of-interest are annotated across five differ-

ent spectra, i.e. Blue, Green, Red, Infrared and RedEdge. 

• This dataset can be used by precision agriculture researchers to develop and train wild radish

detection, classification, and segmentation models towards the development of new recogni-

tion algorithms amounting to its improved mapping. 

2. Background 

The primary motivation for compilation of this dataset was the creation of repositories con-

taining diverse ways of annotated pixel information about the weed-of-interest, R. raphanistrum .

Precision agriculture specialists and computer vision analysts can utilise this information to per-

form intra-subject registration towards improvement of close-ranged MS image registration and

segmentation focussed on weeds. The underlying spectral information can be utilised to im-

prove segmentation accuracy of external wild radish datasets from different geographical origins.

Therefore, this annotated pixel-level data offers granular, precise spectral information to train

and improve existing machine learning models and also opens the possibility of fuzzy logic-

based segmentation improvement in annotated MS images. 

3. Data Description 

Our dataset is publicly available in a Zenodo data library [7] . Fig. 1 shows the schema of

the dataset. The annotated wild radish dataset consists of 85 original raw MS images of R.

raphanistrum in the subdirectory ‘Raw images’ . The nomenclature of image naming and se-

quencing is in such format: The nomenclature of sequencing and naming images and annota-

tions has been in this format: IMG_ < scene number > _< spectral channel number > 

_1: Blue 

https://zenodo.org/records/10567784
https://doi.org/10.3390/jimaging10030061
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Fig. 1. Schema of dataset. 

Fig. 2. Manual annotations in COCO segmentation format. 
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_2: Green 

_3: Red 

_4: Near Infrared 

_5: RedEdge 

Example: An image name IMG_0200_3 represents the scene number 200 in Red channel. A

ew sample images from each of the subdirectories are demonstrated in Table 1 . The ’Raw im-

ges’ subdirectory contains 85 MS images captured over seventeen image scenes [7] and demon-

trates different spectra in Blue, Green, Red, NIR (Near-Infrared) and RedEdge spectrum. Each im-

ge was originally captured in .TIFF format and later exported in . PNG format to cater towards

nnotation and compression requirements [8] . The manual annotations were performed in VIA

nnotator [9] using polygon region shape to label wild radish leaves and the annotations were

aved in COCO segmentation format as JSON (JavaScript Object Notation) titled ‘region_data’

 Fig. 2 ) in the subdirectory ‘Manual Annotations’ . This file contains the annotations information

f the ground truth regions of interest (ROI) of individual wild radish instances [5] . The seg-

entation masks of the ground truth ROI are saved in .JPG format in the subdirectory ’Binary

asks – Manual’ . The automated annotations are saved as .XML files ( Fig. 3 ) sharing the same
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Table 1 

Details of the dataset with examples. 

 

 

 

 

 

 

 

 

 

filenames as of the images stored altogether in the subdirectory ’Automated Annotations’ . The

segmentation masks derived using the automated annotations are saved as .PNG files in the sub-

directory ’Binary Masks – Automated’ . Through randomly selected images and segmentation

masks, we emphasize to demonstrate variation in terms of segmented instances, spectral re-

flectance and shape of wild radish instances. We have retained the original names of the image

files from the primary image source ( Table 1 ). The segmentation masks derived through the dif-

ferent annotation types are provided under categories ’Manual’ and ’Automated.’ The program

to perform automated annotation and extraction of binary masks is provided in the subdirectory

’Codes.’ In a segmentation mask image, white pixels represent wild radish, and the black pixels

represent the background. 
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Fig. 3. Automated annotations in Pascal VOC segmentation format. 

Fig. 4. Manual and Automated annotation workflow. 

4
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. Experimental Design, Materials and Methods 

Annotating weeds in close-ranged MS images is a time and resource demanding task. The

hallenge associated with analyzing close-ranged MS images is primarily intra-subject regis-

ration [ 10 , 11 ]. To ameliorate the process of automatic annotation, we trained a Grounding

INO + Segment Anything Model (SAM) based deep learning architecture to achieve annotation

f model using the manually annotated images [ 12–14 ]. Grounding DINO and SAM are robust Ar-
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tificial Intelligence (AI) models which assist in annotating datasets. Grounding DINO detects any

object in an image without prior training, supplemented by SAM to transform these detected

bounding boxes into detailed instance segmentation masks. 

Using this trained Grounding DINO + SAM architecture, we generated weed leaf-bound an-

notations for 80 MS images using the annotated images. The annotation quality was the key

priority during the initial stage of data curation. The accuracy of both the underlying repos-

itories ‘ Manual Annotations ’ and ‘ Automated Annotations ’ were kept in check by extrac-

tion and evaluation of binary masks. The codes used for these operations are available in the

‘ Codes ’ subdirectory of our data repository. The overall dataset creation workflow is shown in

Fig. 4 . 

Limitations 

One image scene, i.e. 5 images (IMG_0 081_1, IMG_0 081_2, IMG_0 081_3, IMG_0 081_4,

IMG_0081_5) across different spectra were removed from ‘ Automated Annotations ’ due to in-

trasubject mis-overlap. The resulting masks [7] suffer from few segmentation errors, particularly

over-segmentation. 
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Data Availability 

RafanoSet: Dataset of raw, manually, and automatically annotated Raphanus Raphanistrum

weed images for object detection and segmentation (Original data) (ZENODO) 
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