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Abstract. Home delivery service is an essential service for online shopping. The 
need for reliable delivery system to ensure freshness of foods is challenging with 

consumers’ busy schedule and heavy traffic. An efficient fresh food delivery 

tracking system is designed and implemented for tracking the fresh food delivery 
ordered on an online shopping system. The proposed system made use of Internet 

of Things (IoT) technology, Global Positioning System (GPS) and a smart online 

shopping system. Using this GPS system, consumers are able to track their 
delivery and arrival of their grocery to ensure the freshness of products. To create 

the user-friendly access website, we have included four functions in this website: 

Online shopping cart, system to support various payment methods, GPS food 
tracking system, and members’ easily access account data system. Since the cost 
of this fresh food delivery tracking system is low, it is suitable for online shop of 

start-ups.  

Keywords. Internet of things; IoT; Global Positioning System; GPS; delivery 

tracking  

1. Introduction 

Continuous progress in technologies has led the development of new tools and 

programs for improving the quality of consumers’ needs and satisfaction. Many 

enterprises keep their data at a cloud database that runs on a cloud computing platform 

and can be accessed at anytime at anywhere. Since the cloud technology offers pay-as-

you-go payment policy, the cloud storage can be expanded as needed and enterprises 

can reduce costs on infrastructure. However, the security issue of data stored in the 

cloud is a big concern, especially for customers’ personal information such as payment 
details. Therefore, many new payment methods, such as digital wallets, are launched, 

and customers have a lot of choices on e-payment methods. With rapid evolving 
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technologies, newer technologies (e.g., Internet of Things, robots) and business models 

(e.g., member’s subscription) emerged to embrace customers’ consumption decisions 
[1]. The Internet of Things (IoT) describes the network of physical objects, which are 

embedded with sensors, software, and other technologies. By using different types of 

sensors, IoT devices can collect different real-time data, such as locations of sensors, 

temperatures, humidity, and occurrences of triggered events. With big data and 

predictive analytics, retailers can now offer better appealing offers, better target their 

customers, and develop better tools to encourage consumers to make purchase 

decisions. Meanwhile, consumers are receiving more beneficial offers to enable them 

to make more informed decisions [2]. 

Many factors that affect consumers’ purchase decision. One concept, known as the 
“holistic customer experience” indicated that customer’s cognitive, affective, emotional, 
social, and physical responses to the retailer is the success of a retailer among its 

competitors [3].  With technologies, retailers are progressing to meet the evolving 

consumer behaviors. These include using Internet of Things, virtual or augmented 

reality, robots, and artificial intelligence to help consumers to make good decisions and 

increase their satisfaction to purchase [4-5]. 

Online shopping has been shown to provide more satisfaction to consumers who 

seek for convenience and speed [6]. It is convenience because it opens 24 hours per day, 

and 7 days per week. Consumers are able to access the online shop at their convenient 

time as long as they can access the Internet. Although the customers rarely have a 

chance to touch and feel the product, they are able to get product information from 

website and products’ reviews by other customers before making their purchase 

decision. This gives customers more chances to compare price from different websites 

and to find the product with a lower price than buying from local retailing stores. It also 

save time as customers do not have to stuck in the traffic, look for a parking spot, or 

wait in checkout lines [7]. Meanwhile, there are some factors that impede consumers 

from online shopping, such as unsecured payment, slow shipping, intangibility of 

online product, competition with branded products, and lack of social contact [8-11]. 

Hence, retailer should continue to improve or create effective online shopping tools 

that could ease the customers concerns to persuade customer to use their online 

shopping system [12]. 

The basic purpose of a low-cost fresh food delivery tracking system is to track a 

specific target fresh food ordered on an online shopping system. The vehicle for fresh 

food delivery has a tracking device which uses Global Positioning System (GPS) 

module to get its current location and inform the customers by updating the information 

in the database of the online shopping system. The tracking device is a type of IoT 

device. The Global Positioning System (GPS) is a satellite-based navigation system 

made up of at least 24 satellites, which is owned by the United States government. The 

satellites constantly send out signals, while the receiver in a GPS module listens for 

these signals. Once the receiver in a GPS module calculates its distance from four or 

more GPS satellites, it can figure out the location of the GPS module. In this way, GPS 

can effectively get the real-time location information from satellites in the form of 

latitude, and it is commonly used in many vehicle tracking systems. By using GPS, our 

online shopping system can give confident to customers on the fresh food delivery 

process. As the cost of this fresh food delivery tracking system is low, it is suitable for 

online shop of start-ups. The proposed vehicle tracking system connecting with an 

online system is not only suitable for fresh food delivery, but it has many applications, 

such as agricultural farming monitoring system to monitor automatic tasks done by 
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robots. Since the cost of hardware is low, it is very suitable for start-ups to develop 

their own system. The fresh food delivery tracking system proposed in the paper has 

the following objectives: 

� To obtain geographic location of vehicle carrying target fresh food in 

real-time using the GPS module  

� To transmit the geographic location of vehicle carrying target fresh food 

to the web server after a specified time interval using the mobile network 

signal 

� To design a database to store and manage received vehicles’ location 
information 

� To allow customers to view the location of vehicle on Google map when 

he sends out a request on the online shopping system  

� To allow customers to get the estimated delivery time of ordered fresh 

food 

2. Related Works 

2.1. Vehicle Tracking Systems 

Vehicle tracking systems attracted much attention in the past years [13], such as anti-

theft tracking system [14-15], vehicle detection and tracking system [16], bus tracking 

system [17] and web-based vehicle tracking system [18].  

2.1.1. Anti-theft tracking system 

Maurya et al. [14] proposed an anti-theft vehicle tracking system. It is used for tracking 

and positioning of any vehicle by using GPS and GSM technology. The system 

continuously monitors a moving vehicle and reports the status of the vehicle on 

demand. The system can automatically send a reply to the requesters on indicating the 

position of the vehicle in terms of latitude and longitude in real time. Liu et al. [15] 

proposed a vehicle anti-theft tracking system which is controlled by an RFID model to 

switch on and off. When the car is stolen, the sensors mounted inside the vehicles are 

triggered, and the system will send the location information collected by the GPS 

module to the owner’s mobile phone. The owner can track the position of the stolen car.  

2.1.2.  Vehicle detection and tracking system 

Li [16] proposed a moving vehicle detection and tracking system, which consists of 

road detection, vehicle detection and vehicle tracking. The road detection algorithm can 

detect either well-structured or unstructured roads, so the system works well at outdoor 

environment in real-time mode.  

2.1.3. Bus tracking system 

Eken and Sayar [17] proposed a smart bus tracking system that allows passengers to 

use scan QR placed at bus stop to view estimated bus arrival times and buses’ current 
locations and bus routes on a map.  
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2.1.4. Web-based vehicle tracking system 

Salim and Idrees [18] proposed a web-based vehicle tracking system enables 

enterprises owners to check and track the present and past position recorded of the 

target vehicles on Google Map in a specified website. It is a challenge and opportunity 

to develop a website of specified application which can make good use of vehicle 

tracking system by using GPS technology.    

 

2.2. Fresh Food Delivery Systems 

There exist a number of previous works on fresh food delivery systems [19-22]. Hsu et 

al. [19] proposed a solution for the vehicle routing problem which is to minimize not 

only the fixed costs for dispatching vehicles, but also the transportation costs for 

violating time-windows. They suggested that the solution is suitable for the perishable 

food delivery. Nakandala et al. [20] developed an intelligence total cost model that 

includes various costs incurred during transportation from farms to retailers by using 

genetic algorithms and fuzzy genetic algorithms. Wang and Yin [21] proposed a model 

for optimal route selection, temperature control and the average speed of vehicle for 

fresh food delivery. Chen et al. [22] proposed a model for optimal route selection for 

minimizing emission of carbon dioxide. However, all existing work are evaluated by 

simulation experiments or mathematical model, and do not consider the way on how to 

inform the customers’ updated information as soon as possible. One of the main 
contributions of our work is to develop a prototype of online shopping system which 

allows consumers to get the latest information of fresh food delivery by using IoT 

devices and GPS technology.  

3. Methodology Implemented 

3.1. Project Scope 

The HKMall online shopping system is designed for 4 main users: Administrator, Staff, 

Member and Visitor. The administrators have the full access to the system. The staff 

can manage the foods information and assist customers to handle their requests or 

questions. The visitors/members can browse the website and make their purchase 

decision. Figure 1 shows the system overview. 

Our online shopping system has 4 parts: 

� Online shopping cart – Members add their favorite items to the shopping cart 

system for purchase. 

� Support new generation of payment methods – When members making purchases 

on our online shopping system in Safari on their iPhone, iPad, or Mac, they can 

use Apple Pay without having to create an account or fill out lengthy forms. 

Additionally, with Touch ID on MacBook Pro, making payment transaction is 

quicker, easier, and more secure with this system. 

� Track Arrival for ordered goods by GPS – When the order was paid, members can 

go to the ‘Personal’ page to review the purchase progress. We also provide GPS 
tracking system to track the real-time location of the ordered goods to make sure 

the goods can be delivered within a reasonable time to ensure the freshness of 
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goods. By using Google Map API, the GPS tracking system also show a suggested 

route offered by Google Map API.  

� Ease of accessing user data – Members can access their data easily. These data 

include their purchase histories and account information 

 

 
Figure 1. System overview Figure 2. GPS tracking system 

3.2. GPS Tracking System 

Figure 2 shows the GPS structure of the HKMall system. QUECTEL MC20 is the core 

of our GPS system. It provides GPS service to obtain real-time location via mobile 

network signal. When the location data (i.e., latitude and longitude) was obtained and 

integrated, data will feedback to the QUECTEL MC20. Then, QUECTEL MC20 will 

send HTTP to get the request via TCP/IP. Finally, the data will be sent to Web server 

and uploaded to our database. An illustrative example is shown in Figure 3. 

 

 
Figure 3. An illustrative example for our GPS tracking system 
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3.3. System requirements  

For software requirement, we use the following software during our system 

development: 

PHP - it is used for webpage design 

PHPMyAdmin - it is used for database administration 

NetBeans - it is used for web development tool 

Arduino IDE - it is used to develop our tracking system (as shown in Figure 4) 

 
Figure 4. Coding for tracking system in Arduino IDE 

For hardware requirement, we used low-cost hardware for our system development 

for cost effectiveness. They are:  

 QUECTEL MC20 sensor (Figure 5) - It is a high-performance GPS 

positioning module and it’s in tiny size. It works with AT command and includes 
Bluetooth 3.0 to support SIM and USIM card.  

 ARDUINO UNO R3 motherboard (Figure 6) - A microcontroller board based 

on the ATmega328P. It has 14 digital input/output pins, 6 analog inputs, a 16 MHz 

quartz crystal, a USB connection, a power jack, an ICSP header and a reset button. 

 

 
Figure 5. QUECTEL MC20 sensor  

 
Figure 6. ARDUINO UNO R3 motherboard 

4. Result 

In the online shopping system, after customers selecting target product (Figure 7) and 

choose the payment method (Figure 8), they can check the purchase record. After the 

order was shipped, the GPS function will start at the same time and customers can click 

the “More Details” (Figure 9). The consumer can track the location of their product by 

Fi 5 QUECTEL MC20 FFFFFFiiiFFFiiFiiiFFFiiiFi 66666 ARRRRARARRRARDDDDDUDUDUDDDDDDUDUINININININOOOO UNNNUUNNUNOOOOO R3RR3R33RRR3R3 tttttthhhhhhh bbbbbbbbb dddddd
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clicking on the “Click me to check real-time tracking” (Figure 10). The location will be 

updated automatically every 5 minutes (Figure 11). 

 

Figure 7. Features of the food categories Figure 8. Payment page 

 

Figure 9. Checking on shipment 

 

Figure 10. Tracking system Figure 11. Real-time GPS tracking 

system 

5. Conclusion and Future Work 

In this paper, we have proposed a low-cost fresh food delivery tracking system by 

using GPS technology. The tracking device can rely information concerning the current 

location of the vehicle and update the information in the database of the online 

shopping system. Consumers can track the delivery and arrival of their grocery 

products to ensure the freshness of products. Additionally, the GPS system allows the 

consumers to manage their schedule more efficiently as they do not need to stay at 

home to wait for the package arrival after ordering their goods. As the cost of this fresh 

food delivery tracking system is low, it is suitable for online shop of start-ups. As huge 

amount of data on food purchase and delivery is collected, we can use these data to 

analyze and obtain an optimized schedule and route for food delivery. In the future 
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work, we will investigate route selection for food delivery, especially for the case that 

we have a lot of bookings but not enough means for delivery. 
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