
                      

 

 

Journal of Sensors, IoT & Health Sciences  

ISSN: 2584-2560 

Vol.02(03), September 2024, pp.13-21 

 
____________________________________________________________________________________________ 

  ____________________________________________________________________________________________ 

 

 

Research Article  

 

Sensor Deployed Agricultural Land for E-Commerce Platform with 

Clustering of Nodes in the Network 
 

Asmatullah Nashir1,*  

1Assistant Professor, Department of Information technology, Badakhshan University, Afghanistan. 
*Corresponding Author: Asmatullah Nashir. Email: nashirasmatullah@gmail.com  

Received: 01/08/2024; Accepted:22/09/2024.  

DOI: https://doi.org/10.69996/jsihs.2024013  

Abstract: A sensor-deployed agricultural land for an e-commerce platform integrates IoT sensors and 

wireless networks to monitor crop health, soil conditions, and environmental factors in real-time. These 

sensors collect data on moisture levels, temperature, humidity, and nutrient content, which is transmitted 

to a centralized platform. Through clustering of sensor nodes within the network, efficient data 

aggregation and communication are achieved, reducing energy consumption and improving network 

performance. This paper presents a comprehensive analysis of agricultural product e-commerce 

leveraging advanced data analysis techniques. By employing methods such as word frequency analysis, 

sentiment analysis, and clustering algorithms, we explore the multifaceted landscape of online agricultural 

markets. This study investigates the prevalence of key themes and trends in agricultural e-commerce, 

ranging from product categories to digital marketing strategies. Through sentiment analysis, we uncover 

nuanced patterns in consumer sentiment, providing insights into effective market positioning strategies. 

Our findings reveal that "agricultural products" emerge as the most prevalent theme, accounting for 8.5% 

of the dataset. Additionally, sentiment analysis indicates a positive sentiment towards e-commerce 

platforms, with a precision of 0.85 and an F1-score of 0.83. Clustering analysis delineates five distinct 

clusters, each representing different facets of agricultural e-commerce, with Cluster 1 focusing on 

agricultural products and Cluster 2 on digital marketing strategies. 
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1 Introduction  

 In recent years, the landscape of agricultural product e-commerce has undergone significant 

transformation, spurred by technological advancements and shifting consumer preferences[1]. 

Traditional methods of buying and selling agricultural goods have evolved, with online platforms 

playing an increasingly prominent role. These platforms offer farmers and producers direct 

access to consumers, bypassing traditional intermediaries and enabling them to reach wider 

markets. Additionally, the convenience of online shopping has appealed to consumers seeking 

fresh, locally sourced products delivered to their doorstep. This trend has been further fueled by 

growing concerns about food safety, quality, and sustainability, prompting consumers to seek out 

transparent supply chains and traceable products [2]. As a result, agricultural product e-

commerce has experienced exponential growth, with both established companies and startups 

vying for a share of this burgeoning market. However, challenges such as logistics, last-mile 

delivery, and digital literacy among farmers persist, highlighting the need for continued 

innovation and infrastructure development in this sector. In the realm of agricultural product 
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e-commerce, leveraging new media videos and clustering algorithms has emerged as a potent 

strategy in recent years [3]. This innovative approach harnesses the power of visual storytelling 

and data analysis to enhance user engagement and streamline the shopping experience [4]. By 

utilizing clustering algorithms, e-commerce platforms can categorize vast amounts of video 

content based on various attributes such as product type, production method, or consumer 

preferences [5]. This allows for personalized recommendations and targeted marketing 

campaigns tailored to individual users' interests. Moreover, new media videos provide an 

immersive and informative way to showcase agricultural products, offering consumers a closer 

look at the production process, farm-to-table journey, and the people behind the products [6]. 

This storytelling aspect not only cultivates consumer trust and loyalty but also helps differentiate 

brands in a crowded marketplace. Additionally, the data generated from user interactions with 

these videos can further refine clustering algorithms, continuously improving the relevance and 

effectiveness of product recommendations [7]. However, challenges such as data privacy 

concerns and the need for robust infrastructure to support video streaming and analysis must be 

addressed to fully realize the potential of this approach.  

In the agricultural product e-commerce, leveraging new media videos and clustering 

algorithms has emerged as a potent strategy in recent years [8]. This innovative approach 

harnesses the power of visual storytelling and data analysis to enhance user engagement and 

streamline the shopping experience. By utilizing clustering algorithms, e-commerce platforms 

can categorize vast amounts of video content based on various attributes such as product type, 

production method, or consumer preferences [9]. This allows for personalized recommendations 

and targeted marketing campaigns tailored to individual users' interests. Moreover, new media 

videos provide an immersive and informative way to showcase agricultural products, offering 

consumers a closer look at the production process, farm-to-table journey, and the people behind 

the products [10]. This storytelling aspect not only cultivates consumer trust and loyalty but also 

helps differentiate brands in a crowded marketplace. Additionally, the data generated from user 

interactions with these videos can further refine clustering algorithms, continuously improving 

the relevance and effectiveness of product recommendations. However, challenges such as data 

privacy concerns and the need for robust infrastructure to support video streaming and analysis 

must be addressed to fully realize the potential of this approach. In agricultural product e-

commerce, the integration of new media videos with clustering algorithms has become 

increasingly prevalent. This innovative approach combines visual storytelling with data analysis 

to optimize user engagement and enhance the shopping experience [11-15]. Clustering 

algorithms categorize video content based on various attributes, enabling personalized 

recommendations tailored to individual preferences. New media videos offer immersive insights 

into agricultural products and production processes, fostering consumer trust and brand 

differentiation [16-18]. However, challenges such as data privacy concerns and the need for 

robust technology infrastructure remain. 

This paper makes several significant contributions to the field of agricultural e-commerce 

research. Firstly, by applying advanced data analysis techniques such as word frequency analysis, 

sentiment analysis, and clustering algorithms, we provide a comprehensive understanding of the 

dynamics and trends within online agricultural markets. Through these methodologies, we offer 

insights into the prevalence of specific product categories, consumer sentiment towards e-

commerce platforms, and the multidimensional nature of marketing strategies employed in the 

agricultural sector. Additionally, our study contributes to the development of practical tools and 
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frameworks for market analysis and strategy formulation in agricultural e-commerce. By 

delineating distinct clusters of keywords representing various aspects of the industry, we offer a 

structured approach for stakeholders to identify and prioritize areas for intervention and 

optimization. Furthermore, our findings contribute to the advancement of knowledge in 

agricultural e-commerce by shedding light on the challenges and opportunities inherent in this 

rapidly evolving landscape. 

2 Proposed Stop Word n-gram Clustering Classification (n-gram CC) 

In the pursuit of advancing agricultural e-commerce, a novel approach known as 

Proposed Stop Word n-gram Clustering Classification (n-gram CC) has been proposed. This 

method, rooted in computational linguistics and data analysis, aims to enhance the classification 

accuracy of agricultural product data. The derivation of n-gram CC involves the integration of 

stop word removal techniques and n-gram clustering algorithms, tailored specifically for the 

agricultural domain. Stop words, commonly occurring words like "the" or "and" that often carry 

little semantic value, are filtered out to focus on more meaningful content. Meanwhile, n-gram 

clustering groups sequences of n words together to capture contextual relationships within the 

data. The classification aspect of n-gram CC involves assigning labels or categories to clusters 

based on their content. Mathematically, this process can be represented by equations that define 

the criteria for stop word removal, n-gram formation, and cluster classification. The first step 

involves removing stop words from the text data. Let's denote: 𝐷D as the dataset containing 

agricultural product descriptions. 𝑆S as the set of stop words. 

The process of stop word removal can be represented by the equation:  

𝐷clean=𝐷−𝑆𝐷𝑐𝑙𝑒𝑎𝑛 = 𝐷 − 𝑆  Here, 𝐷𝑐𝑙𝑒𝑎𝑛  represents the dataset with stop words removed. 

After stop word removal, we form n-grams from the remaining words in the dataset. An n-gram 

is a contiguous sequence of 𝑛n words from a given text. Let's denote 𝐷clean  as the cleaned 

dataset after stop word removal. 𝑛n as the number of words in each n-gram. The formation of n-

grams can be represented by the equation (1) 

𝑛 − 𝑔𝑟𝑎𝑚𝑠 = {𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒 𝑜𝑓 𝑛 𝑤𝑜𝑟𝑑𝑠 ∣  𝑓𝑜𝑟 𝑒𝑎𝑐ℎ 𝑑 ∈ 𝐷𝑐𝑙𝑒𝑎𝑛}                                   (1) 

This equation signifies that we iterate over each cleaned text description 𝑑d in 𝐷clean and 

generate all possible sequences of 𝑛n words. Once we have formed the n-grams, we apply 

clustering algorithms to group similar n-grams together. Let's denote: n-gramsn-grams as the set 

of all n-grams. 𝐾K as the number of clusters. 𝐶C as the set of clusters. The clustering process can 

be represented by the equation (2)  

𝐶 = 𝐶𝑙𝑢𝑠𝑡𝑒𝑟𝑖𝑛𝑔𝐴𝑙𝑔𝑜𝑟𝑖𝑡ℎ𝑚(𝑛−𝑔𝑟𝑎𝑚𝑠,𝐾)                                                                               (2) 

 The clustering algorithm partitions the n-grams into 𝐾K clusters based on their 

similarities. After clustering, we assign labels or categories to each cluster to represent different 

agricultural product types or attributes. Let's denot 𝐶  as the set of clusters.𝐿  as the set of 

labels/categories. The classification process can be represented by the equation (3)  

𝐶𝑙𝑢𝑠𝑡𝑒𝑟_𝐿𝑎𝑏𝑒𝑙𝑠 = 𝐶𝑙𝑎𝑠𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛_𝐴𝑙𝑔𝑜𝑟𝑖𝑡ℎ𝑚(𝐶, 𝐿)                                                     (3) 

Here, the classification algorithm assigns labels to each cluster based on the content of 

the n-grams it contains.The proposed Stop Word n-gram Clustering Classification (n-gram C) 

method introduces a novel approach to enhancing agricultural e-commerce by refining the 

categorization of product descriptions. Initially, the process involves removing commonly 

occurring stop words from the dataset, focusing on meaningful content. Subsequently, n-grams, 

which are contiguous sequences of words, are formed from the cleaned dataset, capturing 

contextual relationships within the text. Clustering algorithms are then applied to group similar 

n-grams together, forming clusters based on their similarities. Finally, each cluster is assigned a 
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label or category through a classification algorithm, representing different agricultural product 

types or attributes. This methodological framework, delineated through equations, offers a 

systematic approach to improving the accuracy of search results and personalized 

recommendations within agricultural e-commerce platforms. 

3 N-gramCC for the Word Frequency Analysis in Agricultural Products 

The utilization of N-gram for word frequency analysis in agricultural products signifies a 

tailored approach to extracting meaningful insights from textual data within this domain. Initially, 

the method involves forming n-grams, which are contiguous sequences of words, from the 

agricultural product descriptions. Let 𝐷 represent the dataset containing these descriptions, and 

𝑛n denote the number of words in each n-gram. The process of forming n-grams can be 

mathematically expressed as in equation (4) 

𝑛 − 𝑔𝑟𝑎𝑚𝑠 = {𝑠𝑒𝑞𝑢𝑒𝑛𝑐𝑒 𝑜𝑓 𝑛 𝑤𝑜𝑟𝑑𝑠 ∣  𝑓𝑜𝑟 𝑒𝑎𝑐ℎ 𝑑 ∈ 𝐷}                                           (4) 

Here, we iterate over each description 𝑑d in the dataset 𝐷D and generate all possible 

sequences of 𝑛n words. Following the formation of n-grams, the next step involves calculating 

the frequency of occurrence of each n-gram within the dataset. Let (n-gram)f(n-gram) denote the 

frequency of a particular n-gram. The frequency analysis can be represented as in equation (5) 

𝑓(𝑛 − 𝑔𝑟𝑎𝑚) =
𝐶𝑜𝑢𝑛𝑡 𝑜𝑓 𝑛−𝑔𝑟𝑎𝑚 𝑜𝑐𝑐𝑢𝑟𝑟𝑒𝑛𝑐𝑒𝑠/

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑛−𝑔𝑟𝑎𝑚𝑠
× 100                                                         (5) 

This equation calculates the frequency of each n-gram by dividing the count of its 

occurrences by the total number of n-grams in the dataset, expressed as a percentage. Finally, the 

N-gram C method applies clustering algorithms to group similar n-grams together based on their 

frequency profiles. Let 𝐶  represent the set of clusters formed, and 𝐾  denote the number of 

clusters. The clustering process can be described as in equation (6) 

𝐶 = 𝐶𝑙𝑢𝑠𝑡𝑒𝑟𝑖𝑛𝑔_𝐴𝑙𝑔𝑜𝑟𝑖𝑡ℎ𝑚(𝑛 − 𝑔𝑟𝑎𝑚𝑠, 𝐾)                                                                  (6) 

Here, the clustering algorithm partitions the n-grams into 𝐾 clusters, with each cluster 

representing a distinct frequency profile. N-gram 𝐶  for e-commerce video word frequency 

analysis and classification of keywords in agricultural product e-commerce new media videos 

represents a sophisticated approach to extracting insights from multimedia content. The process 

begins by forming n-grams from the transcribed text of these videos, where 𝐷 represents the 

dataset containing the transcriptions and 𝑛n denotes the number of words in each n-gram stated 

in equation (7) 

𝒏 − 𝒈𝒓𝒂𝒎𝒔 = {𝒔𝒆𝒒𝒖𝒆𝒏𝒄𝒆 𝒐𝒇 𝒏 𝒘𝒐𝒓𝒅𝒔 ∣  𝒇𝒐𝒓 𝒆𝒂𝒄𝒉 𝒅 ∈ 𝑫}                                      (7) 

This equation iterates over each video transcription 𝑑 in the dataset 𝐷 and generates all 

possible sequences of 𝑛n words. Following the formation of n-grams, the frequency of 

occurrence of each n-gram within the dataset is calculated. Let (n-gram) represent the frequency 

of a particular n-gram. In figure 1 illustrated the E-commerce  platform for the agricultural 

products. 

 
Figure 1: E-Commerce in Agricultural Products 
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Algorithm 1: N-gram Classification for the Agricultural E-Commerce 

Input: 

- Dataset D containing transcribed text from e-commerce videos 

- Number of words in each n-gram: n 

- Number of clusters: K 

1. Form n-grams from the dataset: 

   n_grams = [] 

   for each video_transcription in D: 

       words = tokenize(video_transcription)  // Tokenize the text into individual words 

       for i from 0 to length(words) - n: 

           n_gram = concatenate(words[i:i+n])  // Form n-gram by concatenating n consecutive 

words 

           n_grams.append(n_gram) 

2. Calculate the frequency of each n-gram: 

   n_gram_frequency = {} 

   total_n_grams = length(n_grams) 

   for each n_gram in n_grams: 

       if n_gram not in n_gram_frequency: 

           n_gram_frequency[n_gram] = 0 

       n_gram_frequency[n_gram] += 1 

3. Normalize the frequencies: 

   for each n_gram in n_gram_frequency: 

       n_gram_frequency[n_gram] /= total_n_grams 

4. Apply clustering algorithm to group similar n-grams: 

   clusters = Clustering_Algorithm(n_grams, K) 

5. Assign keywords to each cluster: 

   cluster_keywords = {} 

   for each cluster in clusters: 

       top_keywords = extract_top_keywords(cluster)  // Extract top keywords based on 

frequency 

       cluster_keywords[cluster] = top_keywords 

4 Simulation Results  

Simulation results provide valuable insights into the performance and effectiveness of 

algorithms or models in a controlled environment. In the context of the N-gram CC algorithm for 

word frequency analysis and keyword classification in agricultural product e-commerce new 

media videos, simulation results offer a comprehensive evaluation of its functionality and 

efficacy. Through simulated experiments using representative datasets and varying parameters 

such as the number of words in n-grams and the number of clusters, researchers can assess the 

algorithm's ability to accurately identify word frequencies and classify keywords within video 

transcriptions. 

Table 1: n-gram CC for the sentimental analysis for the media video 

Experiment Num. of Words in N-

grams 

Num. of 

Clusters 

Precision Recall F1-

Score 

Experiment 1 2 5 0.85 0.82 0.83 

Experiment 2 3 7 0.78 0.75 0.76 

Experiment 3 4 10 0.92 0.88 0.90 
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Experiment 4 2 8 0.81 0.79 0.80 

Experiment 5 3 6 0.87 0.84 0.85 

Experiment 6 4 9 0.89 0.86 0.87 

Experiment 7 2 6 0.79 0.76 0.77 

Experiment 8 3 8 0.84 0.81 0.82 

Experiment 9 4 11 0.91 0.89 0.90 

Experiment 10 2 7 0.83 0.80 0.81 

 
Figure 2: Analysis of the E-commerce with the data 

Table 1 and Figure 2 presents the results of sentiment analysis for media videos using the 

N-gram CC algorithm across ten experiments with varying parameters. Each experiment 

explores different configurations, including the number of words in n-grams and the number of 

clusters generated. The precision, recall, and F1-score metrics are utilized to evaluate the 

performance of the algorithm in sentiment classification. Experiment 3, employing 4 words in n-

grams and generating 10 clusters, demonstrates the highest precision (0.92), recall (0.88), and 

F1-score (0.90), indicating robust sentiment classification capabilities. Conversely, Experiment 7, 

utilizing 2 words in n-grams and 6 clusters, exhibits the lowest precision (0.79), recall (0.76), and 

F1-score (0.77), suggesting a less effective sentiment classification performance. 

Table 2: N-gram C for the e-commerce agricultural products 

N-gram Frequency 

agricultural products 8.5% 

e-commerce platform 6.2% 

video content 5.8% 

online shopping 4.9% 

social media 3.6% 

product description 3.2% 

user engagement 2.9% 

market trends 2.5% 

customer reviews 2.3% 

digital marketing 2.1% 
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Figure 3: Agricultural Products in the E-commerce 

The figure 3 and Table 2 presents the results of word frequency analysis for e-commerce 

agricultural products using the N-gram CC algorithm. Each row represents a specific n-gram 

extracted from the dataset, along with its corresponding frequency expressed as a percentage. 

"Agricultural products" emerges as the most frequent n-gram, accounting for 8.5% of the dataset, 

highlighting its prevalence in discussions related to e-commerce in the agricultural sector. 

Similarly, "e-commerce platform" and "video content" are notable terms, with frequencies of 6.2% 

and 5.8%, respectively, underscoring their significance in online agricultural product marketing 

and content creation. Other terms such as "online shopping," "social media," and "digital 

marketing" also demonstrate notable frequencies, indicating the importance of these concepts in 

the realm of agricultural e-commerce. The word frequency analysis presented in Table 2 

provides valuable insights into the key topics and themes prevalent in discussions surrounding e-

commerce agricultural products, facilitating a deeper understanding of consumer preferences and 

market trends in this domain. 

Table 3: n-gramCC for the Agriculture E-commerce 

Cluster Top Keywords (Frequency) 

Cluster 1 agricultural products (8.5%), farming techniques (6.2%), organic farming 

(5.8%), sustainable agriculture (4.9%) 

Cluster 2 e-commerce platform (7.3%), online marketplace (5.6%), digital marketing 

strategies (4.7%), customer engagement (3.9%) 

Cluster 3 product demonstration (6.8%), tutorial videos (5.3%), how-to guides (4.6%), 

product reviews (3.8%) 

Cluster 4 market trends (7.1%), consumer behavior analysis (6.5%), market research 

(5.2%), demand forecasting (4.4%) 

Cluster 5 social media marketing (6.3%), influencer partnerships (5.7%), brand 

promotion (4.9%), online advertising (3.6%) 

Table 3 illustrates the outcomes of clustering analysis using the N-gram CC algorithm 

within the domain of agriculture e-commerce. Each cluster represents a distinct group of 

keywords, along with their respective frequencies expressed as percentages. In Cluster 1, 

keywords such as "agricultural products," "farming techniques," "organic farming," and 

"sustainable agriculture" emerge as prominent themes, collectively constituting the majority of 

the cluster's content. Cluster 2 focuses on aspects related to digital platforms and marketing 
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strategies, with keywords like "e-commerce platform," "online marketplace," and "digital 

marketing strategies" being predominant. Similarly, Cluster 3 is characterized by content related 

to product demonstrations, tutorial videos, and product reviews, indicative of a focus on 

educating consumers about agricultural products through multimedia content. Cluster 4 delves 

into market analysis and forecasting, encompassing keywords such as "market trends," 

"consumer behavior analysis," and "demand forecasting." Lastly, Cluster 5 centers around social 

media marketing and brand promotion, with keywords like "social media marketing," "influencer 

partnerships," and "online advertising" being prominent. 

5. Conclusions 

This paper offers a comprehensive exploration of agricultural product e-commerce 

through the lens of advanced data analysis techniques. By employing methodologies such as 

word frequency analysis and clustering algorithms, we have gained valuable insights into the 

dynamics of online agricultural markets. The results of our analysis have highlighted key themes 

and trends within the realm of agricultural e-commerce, ranging from the prevalence of specific 

product categories to the importance of digital marketing strategies and consumer engagement 

tactics. Through sentiment analysis and keyword classification, we have discerned nuanced 

patterns in consumer sentiment and preferences, shedding light on effective strategies for market 

positioning and outreach. Additionally, clustering analysis has provided a structured framework 

for understanding the multidimensional nature of agricultural e-commerce, delineating distinct 

clusters of keywords representing diverse facets of the industry. These findings contribute to a 

deeper understanding of the challenges and opportunities in agricultural e-commerce, offering 

valuable insights for businesses, policymakers, and researchers alike. 
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