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Abstract 
 
This paper deals about the automatic detection and placing order of refrigerator products using sensors and data 

mining methodology. A Sensor is placed in a refrigerator. The sensor senses the refrigerator products, by using 

the threshold frequency the product order will be placed. This paper has another major concept of data mining. 

The customer preferred products can be analysed by means of data mining. The order will be placed by means 

of Android Application. There will not be a case of unavailability of products  because the information centre 

maintains all the products and is linked to many super market’s servers. The information centre carries the data 

about products and the availability. This paper also has a high discussion about maintaining the producer-

consumer relationship. Facile way of ordering by means of android application is proposed. This android app 

also has various payment modes for the customers .The customer can also know about the product delivery  

timings. This paper will also have a serious discussion of improving market business performance in future. 
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1. Introduction 

 
In this modern world, people are keenly interested in saving their time. Though there are many 
markets and vegetable centres, none of the above is effective to the people regarding time 
consumption and choosing their own products. Hence this paper deals about the automatic detection 
of refrigerator products and by using threshold frequency, the order can be placed by means of 
android application. This paper also deals with data mining to choose their preferred products. The 
preferred product is suggested in android app by data mining technology. This paper mainly focuses 
to meet the energy consumption in buildings.  The energy consumption has been reduced using 
internet of things using sensors and data analytics. Thus the information gained from sensors installed 
in buildings saves lots of energy when compared to the buildings which does not contain sensor [1].  
 
 
This paper also has a major impact on maintaining producer consumer relationship. There won’t be a 
case that consumer’s preferred product is unavailable. For this the Information centre plays a vital role 
of maintaining all the products. The customer’s preferred products will be mined and related products 
are shown as a suggestion in the App. , it deals with the health care of humans. The energy is 
harvesting for health monitoring using sensors and data processing and decision management using 
Hadoop server. Thus the valuable imminent smart health care is provided to the people using the 
above study [2]. In this work it concentrates on improving the accuracy of prediction of Type 2 
diabetes mellitus (T2DM).The accuracy can be improved by the model which is comprised of two 
parts, the improved k means algorithm and the logistic regression algorithm. The results obtained by 
the Pima Indians Diabetes Dataset and the Waikato Environment for Knowledge Analysis were 
compared with the results from other researchers and the conclusion shows that a 3.04% higher 
accuracy of prediction has been attained by the model than those of other researchers[3]. 
 
 
This makes the customers to pick out the products, based on their needs. Hence this system reduces 
the time consumption of the user. By means of data mining, the customer satisfaction is highly 
maintained. And by the sensors placed in the refrigerator, the availability of products is always noted 
and threshold frequency of products is always maintained. In this paper, it conveys the data mining 
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method which is implemented using the capabilities of a new web-based solution named Damis, 
inspired by the Cloud technology. The massive data mining can be made simpler, effective and easily 
understandable by constructing scientific workflows for data mining using a drag and drop interface. 
Thus the solution obtained using the Damis architecture has a wide range of applications and allows 
to get deep insights into the data during the knowledge discovery [4]. The paper says about the data 
analysis of products categories by the customer visit segments from basket sales data. The Data 
Mining is the key method that suggests customised categories of the consumer goods which is the 
required output here. Thus the result has been obtained from the European fast-moving consumer 
goods (FMCG) retailer.It also has a theoretical application on extracting the knowledge that supports 
several decisions on marketing [5]. 

 
2. Existing methods 
 
In this paper, it describes about the efficiency of data collection, dataprocessing, analytics and security 
in the continuously expanding network. The Internet of Things, Big data and analytics are the areas 
converged to flourish big data and analytics for IOT system. Thus several open challenges can be 
meet by the convergence of IOT, big data and analytics [6]. 
 
This paper speaks about the way for pursuing the aims of smart production in the manufacturing 
industry with real-time, dynamic, self-adaptive and precise control. The development of Data Mining 
techniques in the big data has paved the way for smart production management. Thus the 
limitations and the suggestions to overcome the limitations have been proposed for the production 
management using the applications of DMTs [7]. 
 
In this paper, it focuses on the security of patient’s healthcare data in the hospitals. The Internet of 
Things network is encrypted and data can be accessed by secret keys. In emergency application, data 
can be recovered using password-based break-glass access mechanism. The storage overhead can be 
dealt by Big Data storage system. Thus security is formally proved by the smart healthcare big data 
storage system, and extensive comparison shows its efficiency [8]. 
 
This paper examines the data on various marketing activities enabling firms to better exploit its 
benefits. Big Data enables collecting and storing evidence of consumer activity, extracting consumer 
insight and utilising consumer insight to enhance dynamic/adaptive capabilities. Hence the firms are 
benefited from the big data which concentrates on the unique resource requirements for firms [9]. 
 
This paper examines the very great amount of different types of data and estimate the price of a 
European barrier price. The Internet of Things systems can manage very large amount of data and the 
Internet of Things framework can be used to estimate the price based on the values of maturity, strike 
price, interest rate and barrier level. Thus the prices can be easily estimated with less effort from the 
humans [10]. 
 
In this paper, it analyses the frequency resources of radio waves and observe the effects of radio wave 
fading in a series of high frequent sequences. The overall tendencies of the radio frequency can be 
determined by the Data Mining technologies and sometimes the characteristics can be determined by 
the Frequent Sequence Mining technology. Thus the characteristics of the radio environments of the 
ground and the differences in the appearance of the sequences of every place and frequency are 
identified [11]. 
 
This paper focuses on the food quality and safety of the food products due to the growing customer 
health awareness. The Radio Frequency Identification technology is used to track and trace the 
product location and temperature and humidity is collected by wireless sensor network during storage 
and transportation. The system was tested for kimchi supply chain in Korea, and the customers andthe 
managers are benefitted by the real-time location as well as complete temperature and humidity 
history [12]. 
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This paper deals with business intelligence which helps to reveal customers’ purchase rules and 
market based analysis. [13]The Mining Maximal Frequent patterns with Apache Spark help to 
overcome the increasing big data sources requirement and null transactions. Therefore the approach is 
efficient and scalable to large dataset sizes by the produced experimental results and performance 
analysis [14]. 
 
This paper proposes a new type of behavioural pattern mining technique for the efficient revealing of 
significant knowledge from the monitored data. The Regularly Frequent Sensor Patterns (RFSPs) tree 
structure is compact and requires less memory which is an efficient mining technique with low 
runtime. The further efficiency can be gained by the RFSP on Hadoop (RFSP-H) which uses a Map 
Reduce-based framework. Based on the experiments conducted, the RFSP-tree and RFSP-H mining 
showed improved results [15]. 
 
This paper analyses the failures of industrial products and provides a solution to prevent the 
occurrence of failures and enhance customer satisfaction. The Data Mining process is used to satisfy 
the constraints in order to be practically applied to the industrial products to prevent failure. Thus the 
effectiveness of the data mining process is proved by the case study conducted by using real-world 
data collected from a manufacturer in Korea [16]. 
 

3. Applied methodology 

  
3.1. Process steps 

 
1. Consider a refrigerator which has some vegetables, fruits, milk and egg. 
2. A sensor is placed inside the refrigerator and the refrigerator products are being sensed. 
3.A threshold frequency has been set and suppose if  any one of the above mentioned refrigerator 
products attains its threshold frequency that specific product is placed as an order through app .  
4. The Hadoop tool which exist in the app is used to mine the customer preferred products using data 
mining  
5. For example, consider a customer who likes orange, the Hadoop tool mines the data of the 
customer and shows orange related products like Navel oranges, Blood oranges, Satsuma oranges and 
Mandarin oranges. 
6. The customer can choose according to his preference. 
7. The information centre contains the list of all the products from the super market. 
8. The information centre directs the customers to super market where the product is available.  
9. The customer can order the product with these above information. 
10. The ordered products are delivered to home. The app also includes several modes of payment and 
delivery timings etc. 

 
 Threshold frequency= (2*total)-rack (1) 
             Confidence=support_count (AUB)/support_count (A)(2) 
 
 
The threshold, confidence and support are the important factors to deal with frequent item set. 
The length is higher and accuracy is also higher with having a good precision of answer. In this 
research work every integral work has been done with a correct precision with higher QoS.  
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3.2 Architectural Diagram  

 
Fig 1. Architectural Diagram 

 
3.3 Numerical example 

 
Let I1 be Milk 

      I2 be Apple 

      I3 be Orange 

      I4 be Egg  

      I5 be Mango 

Confidence=1/2 

Support=3  

 

Table 1. Training set 

 

Purchase ID Products bought 

T1 I1,I2,I3,I5 

T2 I2,I4 

T3 I2,I3 

T4 I1,I2,I4 

T5 I1,I3 

T6 I2,I3 

T7 I1,I3 

T8 I1,I2,I3.I5 

T9 I1,I2,I3 

 

 

  Table 2. Support with length 1 

 

Iteration 1 Support 

I1 6 

I2 7 

I3 7 

I4 2 

I5 2 

Table 3. Support with length 2 

 

Iteration 2 Support 

I1,I2 4 

I1,I3 4 

I2,I3 4 
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Table 4. Support with length 3 

 

Iteration 3 Support 

I1,I2,I3 3 

 

Set: {I1, I2, I3} 

 

Association rules 

 {I1}{I2, I3}=Support _count (AUB)/Support_count (A) =1/3 

 {I2]{I1, I3}=2/7 

 {I3}{I1, I2}=1/3 

 {I2, I3}{I1}=1/2 

 {I1, I3}{I2}=1/2 

 {I1, I2}{I3}=1/2 

Strong Association rules 

 {I2, I3}{I1} 

 {I1, I3}{I2} 

 {I1, I2}{I3} 

 

 

4. Results and Discussions 

 
A sensor is placed inside a refrigerator which consists of groceries. The sensor senses and keeps the 
count of the individual product available in the refrigerator.  If the count of the product in the 
refrigerator decreases i.e., if the product is consumed by the user and when the count reaches the 
threshold frequency, the order for the product is automatically made via the app.  
 
The app consists of the Hadoop tool which shows the related items of the products bought by the user, 
using the data analytics methodology. A numerical example is shown above to find the strong 
Association rules using the support and confidence value. In the above example, the refrigerator 
consists of products such as milk, apple, orange, egg and mango.  
 
By finding the strong Association rules, we came to a conclusion that milk, apple and orange are the 
most preferred products of the customer. Hence the items related to milk, apple and orange are shown 
to the user via the app. Therefore, the user can know about the new products and order it easily via the 
app saving a lot of energy and time. The app is linked to the Information centre. 
 
The Information centre consists of a list of all the products in their database and it is linked to the 
servers of various super markets. If a new product is updated in super market’s server, it is 
automatically updated in the information centre. Suppose the user orders a product using the app, the 
app requests the information centre about the order. The Information centre finds the product from its 
list and makes its order to the super market which contains the product. 
 
The super market delivers the ordered product directly to the user. Hence this makes the user to save 
lot of time and energy. The user can also know about the new related items of their preferred products 
using the app.  
 

5. Conclusions 

 
In this paper, the Internet of Things using sensors and the data analytics using Hadoop tool has been 
employed to ease the process of buying products for the customers. The techniques elaborated in our 
proposed system are more effective than the existing system. A suitable system for the customers has 
been proposed in this paper and the related applications are not limited and throw more opening for 
future enhancements. 

 

International Journal of Pure and Applied Mathematics Special Issue

1413



 

References 

 
[1]. Terroso-Saenz, F., González-Vidal, A., Ramallo-González, A. P., & Skarmeta, A. F. (2017). An open IoT 

platform for the management and analysis of energy data. Future Generation Computer Systems. 

[2]. Din, S., & Paul, A. (2018). Smart health monitoring and management system: Toward autonomous 

wearable sensing for internet of things using big data analytics. Future Generation Computer Systems. 

[3]. Wu, H., Yang, S., Huang, Z., He, J., & Wang, X. (2018). Type 2 diabetes mellitus prediction model based 

on data mining. Informatics in Medicine Unlocked , 10, 100-107. 

[4]. Medvedev, V., Kurasova, O., Bernatavičienė, J., Treigys, P., Marcinkevičius, V., & Dzemyda, G. (2017). A 

new web-based solution for modelling data mining processes. Simulation Modelling Practice and Theory, 76, 

34-46. 

[5]. Griva, A., Bardaki, C., Pramatari, K., & Papakyriakopoulos, D. (2018). Retail Business Analytics: 

Customer Visit Segmentation Using Market Basket Data. Expert Systems with Applications. 

[6]. Ahmed, E., Yaqoob, I., Hashem, I. A. T., Khan, I., Ahmed, A. I. A., Imran, M., & Vasilakos, A. V. (2017). 

The role of big data analytics in Internet of Things. Computer Networks, 129, 459-471. 

[7]. Cheng, Y., Chen, K., Sun, H., Zhang, Y., & Tao, F. (2017). Data and knowledge mining with Big d ata 

towards smart production. Journal of Industrial Information Integration  

[8]. Yang, Y., Zheng, X., Guo, W., Liu, X., & Chang, V. (2018). (Revised Version) Privacy -preserving Smart 

IoT-based Healthcare Big Data Storage and Self-adaptive Access Control System. Information Sciences. 

[9]. Erevelles, S., Fukawa, N., & Swayne, L. (2016). Big Data consumer analytics and the transformation of 

marketing. Journal of Business Research, 69(2), 897-904. 

[10]. Cuomo, S., Di Somma, V., & Piccialli, F. (2018). Pricing estimation of a barrier option in an IoT 

scenario. Future Generation Computer Systems. 

[11]. Suzuki, N., & Matsuno, H. (2017). Radio Wave Environment Analysis at Different Locations Based on 

Frequent Pattern Mining. Procedia Computer Science, 112, 1396-1403. 

[12]. Alfian, G., Rhee, J., Ahn, H., Lee, J., Farooq, U., Ijaz, M. F., & Syaekhoni, M. A. (2017). Integration of 

RFID, wireless sensor networks, and data mining in an e-pedigree food traceability system. Journal of Food 

Engineering, 212, 65-75. 

[13] Dr. S. Hemalatha MCA, M.Phil., PhD, “Hybrid Temporal Sequential Pattern Mining Scheme Using 

Efficient Mobile Behavior Prediction System”, International Journal of Innovations in Scientific and 

Engineering Research (IJISER), Vol.3, No. 11,pp. 81-83 2016 www.ijiser.com  

[14]. Karim, M. R., Cochez, M., Beyan, O. D., Ahmed, C. F., & Decker, S. (2018). Mining maximal frequent 

patterns in transactional databases and dynamic data streams: A spark-based approach. Information 

Sciences, 432, 278-300. 

[15]. Rashid, M. M., Gondal, I., & Kamruzzaman, J. (2017). Dependable large scale behavioral patterns mining 

from sensor data using Hadoop platform. Information Sciences, 379, 128-145. 

[16]. Kang, S., Kim, E., Shim, J., Cho, S., Chang, W., & Kim, J. (2017). Mining the relationship between 

production and customer service data for failure analysis of industrial products. Computers & Industrial 

Engineering, 106, 137-146. 

 

 
 

   
 

 
 

 
 

 
 

International Journal of Pure and Applied Mathematics Special Issue

1414



1415



1416


