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ABSTRACT 

 

ARTICLE INFO 

Tools usually used until yet to manage ows of goods are mostly based on information 

systems such as ERP, WMS, APS, TMS, or other legacy systems. The advent of cloud 

computing (CC) and Internet of Things (IoT) adds the relevant information and events 

capture issue, transfer, storage, processing and sharing. Also, for a better collaboration 

and interoperability enhancement in supply chain, it is interesting to notify 

automatically each event related to logistic ows to involved actors. In order to remedy to 

these issues, we propose in this paper the architecture of a collaborative platform based 

on advanced technologies related to IoT, CC, GPS/GPRS and RFID for positioning, 

identification, communication, tracking and data sharing. 
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I. INTRODUCTION 

 The identification, traceability and real-time tracking of 

vehicle in tracker have always been difficult, because of the 

heterogeneity of platforms and technologies used by various 

actors of the chain.The advent of the Internet of Things and 

cloud computing brings a new approach, enabling to collect, 

transfer, store and share information on the logistics flow 

for better cooperation and interoperability between trackers. 

The problem addressed here is the enhancement of the 

collaboration between trackers to make easier the flow of 

vehicle tracking management in the overall tracking, 

including 4PL operators. 

The purpose of this paper was to use IoT and cloud 

computing technologies associated with GNSS (GPRS/GPS) 

for real time Geopositioning and tracing of goods. At first, 

we presented the adopted architecture and explain how the 

platform works. By introducing the IoT and cloud 

computing technologies, the emphasis was made on 

information sharing aspect for interoperability and 

collaboration between involved actors in a logistic flow. In 

addition, an artifact centric based approach is used to 

represent the behavior of each system component and model 

its interaction with other components. The next step is to 

implement and measure the real impact of this architecture 

in flows management, in terms of optimization, coordination 

and quality of service (QoS). In addition the proposed use 

case scenario will be detailed and served as a test scenario 

for the implemented platform. 

II.  PAGE LAYOUT 

An easy way to comply with the conference paper 

formatting requirements is to use this document as a 

template and simply type your text into it. 

A. Page Layout 

Your paper must use a page size corresponding to A4 

which is 210mm (8.27") wide and 297mm (11.69") long.  

The margins must be set as follows: 

 Top = 19mm (0.75") 

 Bottom = 43mm (1.69") 

 Left = Right = 14.32mm (0.56") 

Your paper must be in two column format with a space of 

4.22mm (0.17") between columns. 

 

III. PAGE STYLE 

All paragraphs must be indented.  All paragraphs must be 

justified, i.e. both left-justified and right-justified. 

A. Text Font of Entire Document 
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The entire document should be in Times New Roman or 

Times font.  Type 3 fonts must not be used.  Other font 

types may be used if needed for special purposes. 

Recommended font sizes are shown in Table 1. 

B. Title and Author Details 

Title must be in 24 pt Regular font.  Author name must 

be in 11 pt Regular font.  Author affiliation must be in 9 pt 

Italic.  Email address must be in 9 pt Courier Regular font. 

 

TABLE I 

FONT SIZES FOR PAPERS 

Fon

t 

Size 

Appearance (in Time New Roman or Times) 

Regular Bold Italic 

8 table caption (in 

Small Caps), 

figure caption, 

reference item 

 reference item 

(partial) 

9 author email address 

(in Courier), 

cell in a table 

abstract 

body 

 

10 level-1 heading (in 

Small Caps), 

paragraph 

 level-2 heading, 

level-3 heading, 

author affiliation 

11 author name   

24 Title   

 

All title and author details must be in single-column 

format and must be centered. 

Page numbers, headers and footers must not be used. 

                    IV.  EQUATIONS 

The equations are an exception to the prescribed 

specifications of this template. You will need to determine 

whether or not your equation should be typed using either 

the Times New Roman or the Symbol font (please no other 

font). To create multileveled equations, it may be necessary 

to treat the equation as a graphic and insert it into the text 

after your paper is styled. A colon is inserted before an 

equation is presented, but there is no punctuation following 

the equation. All equations are numbered and referred to in 

the text solely by a number enclosed in a round bracket (i.e., 

(3) reads as "equation 3"). Ensure that any miscellaneous 

numbering system you use in your paper cannot be confused 

with a reference [4] or an equation (3) designation. 

V. FIGURE AND TABLE 

  Identification and tracking using RFID 

 

  EPCIS stands for Electronic Product Code Information 

System. A standard enabling trading partner to share 

information (what, where, when, why) about the physical 

movement and status of products throughout the supply 

chain. As illustrated in the Fig. 2, we assume that the 

vehicle is equipped with an RFID chip containing product 

information like Electronic Product Code (EPC code), 

weight, description of the vehicle content, product 

dangerousness, incompatible products, etc. When the 

vehicle is ready for loading, The RFID reader reads 

information and sends to a cloud platform using a 

transmission system such as GPRS/GSM or Sigfox network. 

 

 

 
Fig1. Global architecture of the platform 

 

The GSM model of the Fig 3 describes this identification 

process. The main stage of the model named “RFID tag 

reading and transfer” is activated by two combined events 

or guards (“Vehicle ready for loading” and “Transportation 

vehicle arrived”). When this stage is activated, the internal 

stage “tag information reading” is activated automatically 

with the same guards. The tasks “read vehicle RFID tag 

information“ and “send vehicle information through GPRS” 

are executed.The internal stage “Platform verification and 

confirmation” is responsible for two tasks, verify read 

information and notify the result to related users. After 

having collected, information must be stored somewhere for 

varied use. The following section shows how we store and 

process the collected data. 

 

Fig. 2: Transmission using GPRS and GSM model for Pallet 

identification 

 

. . Data/Event Handler 

 

The data / Event Handler consists of two parts (Fig 5), the 

Request Handler and the Data processing. The request 

Handler handles events (RFID reader or user request) and 

transfers the message to the Data processing unit that is 

responsible for processing. The main tasks of this unit are: 1) 

determine the request type; 2) extract data in the envelope; 3) 

verify data formats and consistency and 4) record data in the 

shared database. After that, the notification service is 

automatically called to inform intended users. 

 

 

 
Fig 4: Cloud platform architecture  and Data/Event Handler 

component 
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Cloud storage database 

 

Cloud storage is used here to store IoT data for its 

scalability, availability, and to be accessible anywhere 

anyhow. As mentioned earlier, traditional platform have 

their data disseminate in distributed database, available from 

multiple collaborators SGBDs. The amount of collected data, 

security (access control, authentication and authorization), 

and protocols heterogeneity are the most important 

challenges for this new approach. To perform tasks, the 

platform has to store information about business entities, 

related business events and users. We propose a relational 

database schema to store information about all above 

mentioned items. Google cloud SQL platform enable us to 

use a relational data base schema. Google will handles 

replication, path management and ensure performance and 

availability. We are aware that it is not the right way to 

address the issue of high volumetry; hence we planned to 

extend this work with a NoSQL database. Our data model 

consists of a business entity table hosting the EPC code of 

the business entity as unique identifier (Fig 6). This table 

stores also the GPS coordinates of the entity (Pallet, 

Container, etc) and environmental information such as 

temperature, pressure and humidity. The entity could be a 

composition of many other business entities (like container 

is composed by pallets and pallets are composed by items). 

The business entity is own by a business user who is by 

default the one who creates the entity in the platform. For 

users, we store an identification key (BUId), a login and 

password to enable them get access to the platform. 

 

 
Fig 6: Platform Data structure and  Hashmap for Notify On 

Context Change relationship 

 
Business events are news about the business entities. A 

given business event is related to only one business entity. 

The business user (BU) is an organization sharing data or 

services for collaboration purpose. It could be also an 

operator hired in the flow of goods that needs information 

for flows coordination. The platform manages also a 

Hashmap to store services provided by business operators. 

So for each business operator the platform stores a userId 

as an entry key and a list of business entities represented by 

their EPCs code, as shown in Fig 7. One difficulty of this 

integrative platform is to manage data from various sources 

(Oracle, DB2, MySQL, etc.) with data schema different 

from each other, given the diversity of actors in the supply 

chain. To overcome this issue, the platform acts as a bus, a 

middleware that allows different entities to share data using 

a single data formats (JSON, XML). For the pooling of data, 

we have to compartmentalize within the cloud storage 

database data of each stakeholder, enablinghim to use its 

own access right policy, permission, privacy and data 

schema. Technical realization would be based on Google 

cloud storage concept of namespaces.Business events are 

news about the business entities. A given business event is 

related to only one business entity. The business user (BU) 

is an organization sharing data or services for collaboration 

purpose. It could be also an operator hired in the flow of 

goods that needs information for flows coordination. The 

platform manages also a Hashmap to store services provided 

by business operators. So for each business operator the 

platform stores a userId as an entry key and a list of 

business entities represented by their EPCs code, as shown 

in Fig 7. One difficulty of this integrative platform is to 

manage data from various sources (Oracle, DB2, MySQL, 

etc.) with data schema different from each other, given the 

diversity of actors in the supply chain. To overcome this 

issue, the platform acts as a bus, a middleware that allows 

different entities to share data using a single data formats 

(JSON, XML). For the pooling of data, we have to 

compartmentalize within the cloud storage database data of 

each stakeholder, enablinghim to use its own access right 

policy, permission, privacy and data schema. Technical 

realization would be based on Google cloud storage concept 

of namespaces. 

Event processing and notification 

 

When an event is handled (read an RFID tag, comment on a 

pallet, update the GPS coordinates, change of 

temperature ...), this module informs related users and 

stakeholders. These reports accessible from the cloud allow 

goods information access from any device (tablet, mobile 

phone, notebook PC). Thus, actors in the supply chain who 

collaborate together to monitor the commodity can take 

important decisions in real time, especially in case of 

problems (blocked container, pallet not conform to industry 

regulation, etc.). 

 

 

Fig 8: Event processing and notification process and Data 

transmission using GPRS network 
 

The GSM diagram of Fig 8 describes the operation in the 

case of a notification. Data passes through the network 

before reaching the cloud platform. The below section 

explains how this transmission works. 

 

Transmission using Sigfox cellular Network 

Another way for data transmission is the use of Sigfox 

cellular network. In Fig 11, we present a Sigfox based 

architecture. The Telecom Design development boards (TD) 

are the only ones able to communicate directly with the 

SigFox network and the TD cloud platform (sensor web 

services) 11. It is therefore not possible to provide another 

card (Arduino, Galileo, Raspberry Py, etc.) directly with the 



www.ierjournal.org                 International Engineering Research Journal (IERJ) Volume 1 Issue 10 Page 1206-1209, 2015, ISSN 2395-1621 

   

 
© 2015, IERJ All Rights Reserved  Page 4 

 

SigFox network currently. Furthermore, it is possible to 

send ATTENTION command AT commands to a Telecom 

Design card (TD1208, TD1202, TD1204, and TD1207). 

Note however that Snootlab Akeru has developed a card 

incorporating a SigFox module on Arduino. The data is read 

by the RFID reader and transmitted to the Arduino board, 

then forwarded through TD12XXXX SigFox network. Side 

of the Cloud, the platform SigFox has a call back service to 

automatically recover data recorded on the platform (Fig 11). 

 

 
Fig 10: Frame template Fig and Data Transmission using Sigfox 

network 

 

VI. CONCLUSION 

 

The proposed system will be cost-efficient, reliable as well 

as a feasible home cloud system which will help individuals 

to track the vehicle. There are a number of advantages like: 

 

• Range is flexible 

• Eliminates the need of a personal computer 

• Cost-effective 

• Includes a service of central data repository 
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