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ABSTRACT  

 In this paper we focus on Validating and Weight scales report of Foodstuffs 

in Smart Home. The system is Short Message Service (SMS) and Email based 

Validating and Foodstuffs weight reports in the Smart Home with the Radio 

Frequency Identification (RFID) technologies. The system uses Global System 

for Mobile communication technology (GSM) and Web thus providing 

ubiquitous access to the system. This system provides information about the 

validity and weight scales of foodstuffs and inform the owner before expire date 

for avoidance from decay and finishing their amount. Also it will receive 

command from the owner through a SMS or an Email for replying the owner 

requests. We use the active Sensor-tag for measurement of foodstuffs weight and 

writeable tags for recording of validity. We present our own idea leading to a 

concept towards the practical implementation of a validating and weight scale 

reports of foodstuffs system. The system is wireless therefore more adaptable 

and cost-effective. 

KEYWORDS  - Short Message Service (SMS), Radio Frequency Identification 
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INTRODUCTION 

 Recently, there are many technologies with the mobile communication 

network and the internet in the several areas. Especially, with the mobile phone 

we can get SMS or Email and send some commands through the SMS and Email 

to the system, it allows us to approach easily the home electronic appliances [1]. 

The system uses GSM and web thus providing ubiquitous access to the system 

using RFID technology with active sensor-tags. 

 Mobile technology is, perhaps, the most rapidly growing technology. In 

second generation (2G) network, GSM (Global System for Mobile 

Communications) have more significant contribution than other digital 

technologies. The services provided by the GSM are grouped into three main 

categories such as: Tele services (TS), Bearer services (BS) and Supplementary 

services (SS). TS service concerns with regular telephone calls,   emergency 

calls and voice mails etc. BS service is all about data services such as SMS, cell 

broadcast etc. SS are value added features; calls cost, call hold, call waiting etc 

[2], [3]. 

 The RFID system uses a small radio-frequency transponder called an RF 

tag. The tag is electronically programmed with unique information, which can be 

read from a distance. The RFID operates from frequencies ranging from several 

hundred kilohertz (KHz) to tens of gigahertz (GHz). Typically, the RFID reader 

transmits the required power and data to the tag. There are two types of RFID 

tags, active and passive. Active tags are battery-powered, more expensive, and 

use higher frequencies, whereas the passive tags use lower frequencies, and do 

not have the internal power source. The reading range is up to 100 meters for 

active and about 20 meters for passive tags [4]. 

 The RFID systems and Wireless Sensor Networks (WSNs) are emerging as 

the most ubiquitous computing technologies in history due to their important 

advantages and their broad applicability. One of the simplest ways of integrating 
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RFID networks and WSNs is the integration of sensing capabilities in RFID 

tags. Many RFID tags have incorporated sensors in their design and, thus, they 

are able to take sensor readings and to transmit them later to a reader. In this 

architecture, integrated sensor-tags function as RFID tags and they are equipped 

with a unique identification, while integrated sensors are used to collect sensing 

information related to the environment, the existing conditions, and the 

associated objects (Figure 1). There are many commercial and academic 

proposals for integration of RFID sensor-tags. However, there is discrimination 

between active, semi-active, and passive integrated RFID sensor-tags [5].  

 First, sensors are able to provide much more information, such as the 

measurement of temperature, humidity, pressure, vibration intensity, sound 

intensity, power-line voltage, chemical concentrations, weight, etc. Second, 

incorporation with sensors enables RFID to push logic into nodes to enable 

RFID readers/tags to have intelligence [5]. 

 

Fig. 1 : Integration architecture of sensor-tags, RFID reader, and base 

station 

 This paper proposes a system that allows user to get ubiquitously 

information about validity and weight scale of foodstuffs via SMS using GSM 
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technology and email via web. Also, we can have the conference with far from 

the man and give to person information about validity and weight scale of 

foodstuffs. For example system will send any information about the validity and 

expire time of the eatable stuff via SMS or email to users, 24 hour before 

finishing their date so it will help to avoiding from decay.   

 This Paper is divided into following sections. Section II , III & IV 

represents system propose, architecture and methodologies, following this, 

section V & VI represents results and discussion, and at the end we conclude the 

paper. 

OVERVIEW OF THE PORPOSED SYSTEM 

 We are going to implement the system which able to inform homeowner 

about validity and weight scale of foodstuffs that help to avoidance from decay 

and also give the owner some report about weight scales of foodstuff that 

determine which type of foodstuffs are going to finish and from some types of 

foodstuff how much you need to buy when you are far from the home. The 

owners will able to get report whenever they want and system always is 

responsible for announcing the owner about expire date and weight scales of 

foodstuffs. For validating subsystem we will use writeable tags for register 

validating time into them and for second one we will use sensor-tags for measure 

of weight and dedicate individual tag for foodstuffs. The system is composed of 

a RFID reader, a weight scale and microcontroller (fig 2). RFID tags are placed 

on each box in order identify each foodstuff, while the RFID reader is used to 

regular reads on a readers’ range. By using a weight scale, in combination with 

RFID tags embedded on box, it is possible to determine which type of foodstuff 

and how much of them are remaining to inform the owner [5]. Figure 2 is shown 

this idea. There are some box that consist of tag and sensor which is able to 

weight measure and wireless transferring. The information of weight scales and 

expire date are registered in data base so whenever some change happened to 
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weight or expire date become less it will renew information in date base 

otherwise system always update information. 

 

Figure 2 : Weight scale reports system of foodstuffs 

SYSTEM ARCHITECTURE 

 The system proposes two sub-systems, validity and weight scale of 

foodstuffs. The system is capable enough to instruct user via GSM or email from 

a specific SMS to informing about validity and weight scale of foodstuffs 

according to the user’s needs and requirements [6]. In this project we are going 

to develop system which includes microcontroller, reader, pc and GSM modem 

(fig 3).  

 A system used the following technologies: 

      A. Cellular phone, Networks and Communication protocols: The widely 

available networks are based on GSM. The network provides a wide 

area of coverage and can be utilized more cost-effectively for this 

system and communication protocols. The SMS is the most efficient 

medium for communication. Mobile phone or Cellular device is 

required for to create a SMS [7]. 

      B. I/O Interfaces between Microcontroller and devices: Serial I/O will be 

considered for to connect the GSM receiver and the Microcontroller 

[7]. 
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      C.  Radio Frequency Identification (RFID) is the technology using RF 

signal to realize the contactless data exchange by space coupling 

(alternating magnetic or electromagnetic fields) and then achieve the 

goal of automatic identification [8]. 

 The system consists of the following components: 

      PC: This unit contains the software components and we receive email by pc. 

      GSM Modem: It is a hardware component that allows the capability to send 

and receive SMS to and from the system. The communication with the system 

takes place via RS232 serial port. In this system we used WAVECOM Modem 

SIM 300 model. 

      Mobile Device: Cellular phone containing SIM card has a specific number 

through which communication takes place. The device communicates with the 

GSM Modem via radio frequency. Mobile user transmits SMS using GSM 

technology. 

      LCD: For display action of system we used 16 * 2 characters LCD. 

      RFID reader: For reading active tags in kitchen foodstuffs scopes. We used 

MIFARE model for reading.  

      Data base: For recording of information about validity time and weight 

scales of foodstuffs. 

 

Figure 3 :  Architecture of validating and weight scales of foodstuff report system 
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Table 1 : Project specification 

 PROJECT SPECIFICATION 

Character Characteristics   

1 Input power 230 V, 50 HZ  

2 DC power supply 5 V, 12 V  

3 LCD display 16 * 2 character  

4 Microcontroller LPC2138 (32 bit ARM 7)   

5 Operating temperature 0 to 500C  

6 Programming 
Programming done through 

Embedded  c, VB 6.0 
 

7 Serial communication 
Max 232 IC , GSM, PC, RFID 

reader 
 

   

 

      Sensor-tag: Integrated RFID tags with sensors or sensor-tags can be 

discriminated into two main categories: integrated sensor-tags that are able to 

communicate only with RFID readers and integrated sensor-tags that are able to 

communicate with each other and form a cooperative ad hoc network. We use 

the first one in this system [5]. 

 MAX232 IC: The MAX232 is an integrated circuit that converts signals 

from an RS-232 serial port to signals suitable for use in Transistor–transistor 

logic (TTL) compatible digital logic circuits [12]. 

 RS-232: Is simple, universal, well understood data interface. The standards 

to 256kbps or less and line lengths of 15 Meter or less but today we see high 

speed ports on our home PC running very high speeds and with high quality 

cable maxim distance has increased greatly. The RS-232 interface presupposes a 
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common ground between the data terminal equipment (DTE) and data 

communication equipment (DCE) [9]. 

 Security for the system includes authentication and data privacy. 

Authentication of the user is by identifier and password. Homeowners can 

monitor and change the state of the system. Transmissions should be encrypted 

for privacy. For command SMS or command email, owner has to authenticate 

with user name and password, then he can send command through the SMS or 

email [10]. 

 The mobile phone is integrated with the microcontroller which receives 

SMS message or email from user mobile phone and sends a command to 

controller to give the information about validity and weight scale of foodstuffs. 

We can also use cell phone internet and send command and get message via 

email [7] [11]. Table 1 are shown all these characters. 

VI. METHODOLOGY 

 The structure of the system is working with following steps: 

      A) The remote user sends text messages (SMS) including authentication 

information and commands to the receiver. 

      B)  GSM receiver and pc receives messages sent from user mobile phone 

and send. 

      C)  GSM receiver and pc decodes the sent message and sends the 

commands to the microcontroller. 

      D)  The microcontroller issues commands to the appliances. 

      E)  Microcontroller issues commands to the reader. 

      F)  The Microcontroller checks for completion status and apply operation 

on Electrical Devices. 
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      G)  GSM receiver informs the remote user of the outcome of their request 

by sending a completion status message back to remote user in the form 

of another SMS or email message [1] [7] [11]. Methodology of expire 

date of foodstuffs, first need to register their validity time in days on 

their tags then reader always will read them and send information to 

controller. If expire date of foodstuff become equal with 24 hour (one 

day) then controller will call GSM modem, if no the reader will 

continue reading the tags until reach to threshold value. Then GSM 

modems send a SMS to user and finally it will reach to hand phone to 

inform owner (fig 4). In weight scales reports of foodstuffs scopes also 

first senor-tags measure the weight of particular foodstuff then send it 

to reader and all the time it has connection with controller. In controller 

weight scales will compare with threshold amount (we called X that we 

select its amount for particular foodstuff and record in data base), if 

weight scale become less than X then system will inform the owner but 

if it be more than X so the process will repeat until the scale reach to X 

amount. For both process information will record in data base and 

whenever information about validity and weight scales renew then data 

base will update with new amount. In fig 4 these process are shown.  
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Figure 4 : Developing methodology of expire date and weight scales reports 

of foodstuffs 

RESULTS 

 This system designed for announcing the owner from expire date and 

weight scales of foodstuffs for avoidance from decay and inform which 

foodstuff is going to finish. We achieved analytical following results: 

• System allowed the provision of reports about expire date and weight 

scales of foodstuffs. 

• System sent SMS and email when validity or particular of foodstuffs 

are going to finish. 

• Remote capability of the system allowed user to get foodstuffs report 

by the incoming SMS or email. 
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• The system automatically performed tests and checked support for 

available features, SMS and email sending and receiving capability and 

configured system accordingly.  

 For getting the report we write command with username and password for 

accessing to the system, through the SMS or email and send to controller then 

system get particular result. [1] [7] [11]. These results displayed in Table 2.  

 In Kitchen foodstuff subsystem, system will send any information about the 

expire time of the eatable stuff via SMS and email to users, 24 hour before 

finishing their data so it will help to avoiding from decay [4]. Also we   can get 

information about the foodstuffs, for this we should send command SMS or 

Email to controller and report request about the foodstuffs. Then system will 

send you Message including foodstuffs report to users such as a “Bee is 500 

grams, Rice is 2 kg and etc (we use this type of system especially for scalable 

foodstuffs). For this situation we have some box that uses the sensor-tag and 

capable for measure the weight of foodstuffs. 

DISCUSSIONS 

 The system has developed in elementary techniques and need to extent high 

level performance. In the GSM system we can send text and SMS but for voice 

email we need to have a Third Generation (3G) technology communication then 

we can send voice mail even video information to owners. In kitchen foodstuffs 

subsystem also we can send a voice email to the owner. We used active tags for 

expire time reporting so if any foodstuff from basic had a tag including expire 

date then we don’t need to use active tag for them and avoid to spend some time 

for register information on the tag. Food manufacturers embed the tags in the 

packages before they send their products to retail stores. When the users place 

any products with embedded tags within frequency range, the reader will read 

the tags. The system performs filtering, aggregation, and checking of data, to 

reduce the volume of information prior to sending it to the owner. The system 
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will look up the requested identification number in the database. Alternatively, 

authorities could perform regular checks using a hand phone or PDA (Personal 

Digital Assistant) that has the RFID reader application installed. In this system 

may be hundred tags be read simultaneously so we need employ strange an anti-

collision mechanism and their battery life is important because we use active tag. 

For designing, we should review any problems like a virus or hacking. So, we 

must have developed the safe system that can protect the home network to the 

attack of a virus or hackers. 

Table 2 : Result of Kitchen Foodstuffs Subsystem 

Kitchen Foodstuff Subsystem 

Option System action 
Alert SMS and Email 

received by user 

Expire data 

 Message generated to users 

before one days remain to finish 

foodstuffs expire date 

Message received “ 24 

hour remain to the Expire 

date of … ” 

 

foodstuff 

report  

Get command Message from user 

then reply report through the 

SMS & Email (when user wants 

report), Message generated to 

user when particular kind of 

foodstuff is going to be less than 

the threshold amount  

Message received “ The 

… foodstuff is going to 

finish pleas buy some 

amount ” 
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CONCLUSIONS  &  FUTURE WORK S 

 We have implemented the validating and weight scales of foodstuffs based 

on internet and mobile phone. We worked in two main scopes but we can apply 

the energy efficiency, environment, security and health care systems with 

extended the sensor-tags about sensing temperature, motion, smoke and gas 

leakage in security subsystem and also use some sensor-tag for measure of blood 

pressure, body temperature and glucose of blood in health care subsystem. So 

we can have low cost, secure, ubiquitously accessible and remote monitoring. 

Some approach discussed in the paper has achieved the target to monitoring 

remotely using the SMS and Email based system satisfying user needs and 

requirements. GSM technology capable solution has provided to be controlled 

remotely, provide home security and is cost-effective. Hence we can conclude 

that the required goals and objectives of system have been achieved. The system 

is extensible and more levels can be further developed using automatic motion, 

add energy meter and water meter for avoiding from extravagance, improve the 

health care system, make really smart kitchen. We can change the modem and 

use Third Generation (3G) modem so the system will send video or voice mail to 

the owners. We can add another technology to make really smart home such as 

an Ad-hoc technology and Wireless Sensor Network (WSN) technology so we 

will capable to make machine to machine (M2M) communications.  
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