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a b s t r a c t 

Nicotiana tabacum is a kind of plant cultivated for its leaves 

used for manufacturing medicine and cigarettes. With the 

common name, the Tobacco plant is grown in many countries 

including China, Indonesia, Malawi and Tanzania just to men- 

tion a few. Literatures suggest a technical gap in the proper 

identification of grade labels for various parts of the plant. 

In addition, manual grading has resulted in various gaps and 

biases. To mitigate this, a data-driven grading solution is nec- 

essary. However, relevant datasets to train grade classifiers 

from various countries become of the essence. This article 

presents images concentrated on tobacco leaf plant position 

namely Leaf position which normally carries 23 grade labels. 

Due to high rainfall which swiped away the applied fertilizer 

on the tobacco plants in the farms, we failed to get images of 

one grade. Therefore, this research could capture and label 22 

grade labels. Images of tobacco leaves based on the tobacco 

plant position were collected in Tanzania through participa- 

tory community research. Canon 5D mark III cameras with 

100 mm micro lens were used to take pictures of tobacco 

leaves based on the tobacco plant position. Domain experts 

were used for image labelling and cleaning according to to- 

bacco grade labels identified in Tanzania. The dataset carries 

49,779 images, which can be used to develop machine learn- 

ing models for tobacco leaf grade label identification. The 
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collected dataset can be used to train models and enhance 

the performance of pre-trained models in any country of in- 

terest. 

© 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/ ) 
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pecifications Table 

Subject Applied Machine Learning 

Specific subject area Computer vision techniques for classifying the grade labels of tobacco 

leaves based on stalk leaf position 

Type of data Image 

Data collection Data were collected using two Canon EOS 5D Mark III cameras with 

100 mm micro lens. Capture one software was installed in two 

computers which was used to capture tobacco leaves pictures. This 

software was connected between the cameras and the computers 

using firewire cables allowing the images to directly display on the 

laptop computers. The tobacco leaf position was the region of interest 

as are the higher leaves position of tobacco with stronger flavour and 

good grade labels as the leaves gets more time to mature and develop 

their flavour [ 1 ]. Researchers, farmers and tobacco leaves experts 

participated in the data collection. 

Data format Raw 

Description of data collection Tobacco leaves images were collected in the field for two months from 

February 2024 to April 2024. Tobacco leaves images were collected in 

agricultural season 2023/2024 for two months from February 2024 to 

April 2024 as it was the only time to collect data because tobacco 

plant is grown just in one season in the year in Tanzania and as crops 

are to be sold and exported to other countries [ 2 ]. Tobacco leaf 

position namely LEAF POSITION was taken into consideration when 

compiling the dataset. By examining the caption for tobacco leaves 

image sample, the names of each grade label within leaf position in 

the dataset were identified. 

Data source location Tanzania Tobacco Board (TTB), Tobacco Research Institute of Tanzania 

(TORITA) 

City/Town/Region: Tabora 

Country: Tanzania 

Data accessibility Repository name: Harvard Dataverse 

Direct URL to data: 

https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi: 

10.7910/DVN/TTPLFT 

. Value of the Data 

• To develop automated tobacco leaves grading systems that use Machine Learning models for

improved accuracy and efficiency during grading processes in the tobacco marketplaces. 

• Can be used by developers of state-of-the-art artificial intelligence solutions in learning in-

stitutions. 

• Our dataset comprises 22 grade labels which is considerably more than most of existing to-

bacco leaves datasets. For example, the study [ 3 ] had a dataset with 9 tobacco leaf grade

labels, also the dataset used [ 4 ] had 6 tobacco leaf grade labels. 

• Most tobacco leaf datasets combined all the leaves from different tobacco plant positions,

but our dataset separated the leaves based on stalk leaf position as it is very crucial when

developing grade labelling systems. 

• To the best of our knowledge, this is the biggest and only tobacco leaves dataset in Tanzania

which has every potential case. 

http://creativecommons.org/licenses/by-nc/4.0/
https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/TTPLFT
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2. Background 

The main purpose of generating a Virginia flue-cured tobacco leaf dataset is to help re-

searchers easily access the tobacco leaf dataset that will help in research activities, especially

in Africa, as the dataset will be accessible in open-source dataset repositories. In the context of

Tanzania, there is no publicly available dataset of Virginia flue-cured tobacco stalk leaves posi-

tions to the best of our knowledge. Our dataset consists of 49,779 images while most existing

tobacco leaves datasets consist of fewer images example the study [ 5 ] used a dataset with 21,113

images, the study [ 3 ] collected a dataset with 11,849 images and the study [ 4 ] used a dataset

with 22,322 images of which all the authors did not consider the stalk leaves positions. 

The dataset will be used by researchers in developing machine learning and artificial intelli-

gence solutions. These solutions will address the agricultural challenges and assist in crop man-

agement activities in Tanzania and other areas in Africa. The samples produced from the Virginia

flue-cured tobacco leaves dataset can be used to provide different kinds of machine learning use

cases, such as classification and object detection. Also, this dataset can be used by different re-

searchers in simulating and analysing the grading process of tobacco leaves; hence, it will help

to create consistent models aimed at economic development and agricultural improvement in

Sub-Saharan Africa. 

3. Data Description 

The presented dataset is for tobacco leaves based on tobacco leaf position from tobacco farm-

ers in Tanzania. A total of 49,779 images with the grade label indicating the names of each grade

label with their specific total number of images are presented in Table 2 . The dataset has 22

folders, and each folder is named after the grade label name. 

Tobacco has similar fundamental principles that govern the grading of tobacco leaves in all

nations that produce tobacco. However, because each nation has its own distinct set of regu-

lations and evaluation procedures, there is a wide range of grades given to tobacco leaves [ 4 ].

The labels given to various grades of tobacco leaves in different countries that produce tobacco

products vary. This suggests that different geographical areas use different terms to define the

quality levels of tobacco leaves. 

A good example is based on stalk leaf position; in China, the upper tobacco leaf is labelled

with the letter B for example, B2F defines an upper part of tobacco leaf that has a quality of

2 and is orange in colour [ 4 ] , in Indonesia is labelled by three letters named TNG [ 6 ] while in

Tanzania the upper tobacco leaf is labelled by letter L for example L2O defines an upper part of

tobacco leaf that has a fine quality of 2 and is orange colour [ 2 ]. 

The grade label images in our dataset follow the Tanzanian standards of grade labelling,

whereby the name starts with a letter that indicates the leaf position of the leaf on the plant

of the tobacco, followed by a number that indicates the quality of the tobacco leaf and lastly

followed by a letter that indicates the colour of the tobacco leaf. Additionally, only three colours

are considered which include Orange (O), Lemon (L) and Mahogany (R) [ 2 ]. For other countries

to use this dataset, naming conversion can be performed to match their grade naming systems. 

Tobacco leaf grade labels can have the letter F after the basic grade labels, which is used

only when the tobacco has a special factor such as maturity spots or fully matured or fully or-

ange coloured. Fig. 1 shows a sample of tobacco leaves grade labels (L1L, L5R and L1OF) with

the following meaning: L1L (plant position = Leaf (L), Choice quality = 1, Colour = Lemon(L)),

L5R (plant position = Leaf (L), Low quality = 5, Colour = Mahogany (R)) and L1OF (plant posi-

tion = Leaf (L), Choice quality = 1, Colour = Orange (O), F = Special Factored tobacco). Table 1

describes the Tanzanian grade labels naming structure. 

One grade label named L1R was not captured during this round of data collection. The plan

is to collect it in the next round of data collection. Although the grade label was not collected

now, it does not affect the quality of other grades that have been collected. 
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Fig. 1. Image sample (a) L1L (b) L5R (c) L1OF. 

Table 1 

Tanzanian grade labels naming structure. 

Grade label name example: 

L 1 O F 

Section 1 (Plant position) Section 2 (Leave quality) Section 3 (Colour) Section 4 (Special factor) 

Symbol Meaning Symbol Meaning Symbol Meaning Symbol Meaning 

C Cutters position 1 Choice quality L Lemon F Special factors 

(Maturity spots 

OR full maturity 

OR full orange 

colour) 

L Leaf position 2 Fine quality O Orange 

M Thin Leaf position 3 Good quality R Mahogany 

X Lugs and Primings position 4 Fair quality 

5 Low quality 

4

4
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. Experimental Design, Materials and Methods 

.1. Field data collection 

Tobacco leaf images based on leaf position was collected in collaborative research by the Nel-

on Mandela African Institute of Science and Technology (NM-AIST) located in Arusha, Tobacco

esearch Institute of Tanzania (TORITA) located in Tabora Tanzania and Tanzania Tobacco Board

TTB) in Tanzania. Canon 5D Mark III cameras were used, and for them to communicate with

 computer, capture one software was installed in all computers that were used to capture the

obacco leaves images. In the process of capturing tobacco leaves images, a flat table was set

ith a camera on top at a 90-degree angle. The camera was set at approximately, 2m above

he table. The tables were covered with a sack to maintain a consistent background colour. As

n attempt to control lighting conditions, white tents were used as light diffusers. This set was

sed to collect all the images in all the data collection centres regardless of the regions. This

as done to maintain the consistency and accuracy of the dataset. 

Farmers were prepared three months before the visit for data collection so that they can

repare the tobacco leaves in various grades. The data collection was done by researchers, farm-
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Table 2 

Tobacco grade labels images before and after deleting images that were captured more than once and those that were 

not clear. 

Grade labels (class name) Before deleting images that were 

captured more than once and those 

that were not clear 

After deleting images that were 

captured more than once and those 

that were not clear 

L1L 4638 3570 

L10 3746 1413 

L10F 3674 2021 

L2L 6783 4914 

L20 2989 2707 

L20F 4893 3421 

L2R 178 32 

L3L 9848 7093 

L3O 7937 5566 

L3OF 3748 3615 

L3R 580 262 

L4L 2890 1594 

L40 4892 3009 

L4R 789 348 

L5L 2693 1761 

L50 3682 1890 

L5R 2832 1341 

LG 1738 865 

LK 1987 605 

LLV 4012 2106 

LND 478 187 

LOV 2564 1459 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ers and domain experts from Tanzania Tobacco Board (TTB). In Tanzania, there are government

regions and tobacco regions [ 2 ]. The tobacco leaf images were collected for two months from

February 2024 to April 2024 where four different tobacco regions were involved and within

each tobacco region, five farms were involved in image collections. The tobacco regions involved

in this study were Tabora municipal, Uyui, Urambo and Kaliua. Reasons for choosing the named

regions was due to the high tobacco production compared to other tobacco regions in Tanzania

[ 7 ]. In each region and from every farmer, all grade labels were able to be collected in different

quantities. Due to this, the geographical diversity was minimal and thus was not considered to

have a substantial impact. 

4.2. Data pre-processing 

The collected tobacco leaf images were grouped from different tobacco regions and the im-

ages were renamed as (img-x), where x is a sequential number from 1 to n, whereby n is the

number of images per grade label (class). Cleaning of the images was another task whereby any

image that was not clear and captured more than once was deleted from the image list [ 8 ].

Table 2 presents the number of grade labels of tobacco leaf images based on a leaf position

before and after deleting images that were captured more than once and those that were not

clear. 

Limitations 

The presented dataset was supposed to carry 23 grade labels but due to high rainfall dur-

ing the tobacco agricultural season 2023/2024 which carried away the fertilizer on the tobacco

plants in farms, we managed to collect 22 grade labels and one grade label named L1R did not

get any image during data collection. 
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