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Abstract 

Wireless techniques based applications have rapidly increased 

due to the dramatic improvement of modern technologies. 

Many remote monitoring and/or controlling systems are 

proposed and/or implemented based on different types of 

wireless communication technologies. Some of the remotely 

based systems adopt ZigBee communication protocol. Other 

systems are based on combinations of technologies such as 

GPS, and GSM. Some other wireless systems use the 

identification of dialed numbers in a touch-tone telephone 

based on Dual Tone Multi Frequency (DTMF) signaling. In 

this paper, we propose a wireless transceiver signaling system 

for the transfer of Radio Frequency Identification (RFID) 

code signals using Amplitude Shift Keying (ASK) digital 

modulation. Simulation results clearly show that the proposed 

design is effective and reliable mean for transferring RFID tag 

codes wirelessly. 

 

Keywords: RFID, Arduino, Wireless, ASK modulation, 

Transceiver System. 

 

 

INTRODUCTION 
Advances of technologies in the field remote wireless 

monitoring and control systems led research studies to focus 

more on remote industrial and home automation applications. 

Different wireless techniques are used to facilitate remotely 

signaling. The earliest remote controlling system was reported 

in 1950 [1]. 

A smart monitoring and control security system that included 

home sensors, Zigbee, GSM and used a smart phone was 

proposed in [2]. The system offered high level monitoring 

functionality as well as considerable control capabilities 

through a certain harmony among the included components. 

However; the proposed system reflected a level of complexity. 

A more developed wireless sensing system that introduced 

smart detachable environment monitoring functionality was 

proposed and implemented in [3]. The system involved the 

use of 2.4 GHz XBee communication through the uses of the 

CC2500 transceiver module. Although the work in [3] was of 

high performance, it lacked flexibility as it was designed only 

for two specific parameters with no capability for changing 

the sensing parameters. A remote monitoring system to 

monitor temperature and oil levels of a distributed transformer 

was presented in [4]. Zigbee protocol is adopted for guarantee 

the wireless communication side. Zigbee was also adopted in 

[5] to guarantee the wireless communication part of the 

remote controlling system which was responsible of driving a 

direct current motor which is an important application in the 

industrial field in the industrial field. Another wireless system 

for monitoring and control was proposed in [6]. Through 

using Zigbee, the system became suitable for industrial 

applications that worked on remote monitoring and controlled 

some parameters via PLC system. The article showed that the 

system worked well but did not tackle the system scalability. 

In [7], a monitoring and protection system was designed and 

implemented to continuously record and protect an induction 

motor. The proposed system was based on Zigbee wireless 

communication pair units. It aimed to facilitate the 

maintenance and consequently served as an important 

application in the industrial field. 

A combination of GPS, GSM technologies was used in [8] to 

design a system for protecting drunk drivers through the 

automatic slowdown of the vehicle in response to any driving 

mistake. However, the system was of very high complexity. 

The principles of using ZigBee technology in wireless sensor 

networks were clearly explained in [9]. These principles were 

used in [10] for the design and implementation of system for 

continuous monitoring of environmental alcohol gas 

concentration. A radio frequency technique based wireless 

control system was proposed in [11] to control the speed and 

direction of a DC motor. Because of the importance of using 

DC motor in many industries, the proposed system drive 

included power electronics components which were derived 

through PWM technique. 

Some wireless signaling systems are proposed based on Dual 

Tone Multi Frequency (DTMF) technique in [12-16]; a design 

and simulation results of a remote controlling system of load 

power is done in [12] based on Dual Tone Multi Frequency 

(DTMF) technique through a telephone hand set. The desired 

power level command is send from a phone device and 

received by receiver side that represented by other phone 

device. Through a certain electronic process, the required 

power level will selected to the connected load. The 

investigation of the dialing number in a touch telephone 

system is done in [13] based on DTMF technique. In [14], the 

implementation of the DTMF decoder is done with 

experimental analysis, and proposing use it in the remote 

controlling of pumping system. A discrete component based 

design of receiving side of telephone signaling of DTMF 

technique is proposed in [15] that to control working state of a 

4-motor pumps. A general use remote power controller based 

on DTMF technique is proposed in [16] to control the value 

power delivered to the alternating current and direct current 

loads. 
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In this study, Amplitude Shift Keying (ASK) technique is 

adopted as a digital modulation technique for the use in a new 

wireless transceiver system for RFID code remote signaling. 

The remaining of this paper as follow; the proposed design is 

presented in section II, simulation results with part of practical 

steps are shown in section III. The summery of findings and 

conclusions are given section IV. 

 

 

METHODS 
RFID technology is used in different fields as a detection tool 

for example in shopping malls to detect stolen clothes through 

matching the RFID code of an item with the codes available in 

the store database. RFID tags can be used to enter any 

information that included behind the related bar code. In other 

word, you can use the detected code to trigger a database 

using programming software. The traditional way used to 

detect any RFID code is represented by wired system which is 

based on micro-controlling unit (MU). The traditional system 

includes RFID tag reader, MU unit, serial connection with 

computer, and computer set as shown in Figure 1. 

 

 
 

Figure 1: Block diagram of wired RFID code transceiver 

system 

 

 

Proposed Transceiver System 

Figure 2 shows the location of the proposed block that is to be 

added to the traditional wired RFID code transceiver system 

to have wireless signaling capability. 

 

 
 

Figure 2: Block diagram of proposed wireless RFID code 

transceiver system 

 

 

Amplitude Shift Keying (ASK) modulation technique is one 

of the effective digital modulation techniques. This technique 

works on the generation a digital sequence of square wave 

which includes a high frequency carrier. Figure 3 shows the 

detailed block diagram of the proposed wireless RFID code 

transceiver system. 

 

 
 

Figure 3: Proposed wireless RFID code transceiver system 

based on ASK modulator 

The Amplitude Shift Keying (ASK) modulator in figure 3 

receives the RFID code signal generated by the RFID reader. 

This signal represents a low frequency message. The other 

input signal to the modulator is a high frequency carrier 

signal, Figure 4 shows the methodology of ASK signal 

generation for a digital low frequency message data [17]. 

 

 
 

Figure 4: ASK signal generation 

 

 

The ASK signal is then transmitted and received on the 

receiving side with lower voltage level. This signal enters the 

first adaptation circuit block. The purpose of this circuit is 

filter out the white noise and amplify the received signal. The 

next stage is a Low Pass Filter (LPF) which is designed to the 

low frequency message signal and block the carrier signal. 

The second adaptation circuit is then used to reconstruct the 

original shape of the signal to be recognizable by the micro 

controller unit. The last stage is same as that for the traditional 

wired system which is a computer set. The computer set is 

used for programing, and monitoring functions. 

 

 

SIMULATION AND PRACTICAL RESULTS 

The traditional wired signaling system for RFID tag reading 

function is implemented using the RFID tag reader module 

(ID-20LA RFID), which wired with Arduino UNO unit, and 

then serially connected with the personal computer. Figure 5 

shows two code waveforms corresponding to two RFID tags 

obtained using digital storage oscilloscope. It can be seen 

from Figure 5 that the RFID code is a 2 levels signal (0 V, and 

5 V) with limited time duration. Each tag clearly has a code of 

different numbers sequence. 

Our aim is to prove through computer simulations that the 

proposed methodology of using ASK modulation for wireless 

signaling of general RFID works. For that we use NI Multisim 

which is a simulation and circuit design software that serves 

as a valuable tool for engineers and researchers to analyze, 

design and optimize the performance of a circuit or a block 

diagram. Referring to Fig 3 and building the ASK block using 

Multisim, we display the resulting signal waveform at several 

points (V1, V2, V3, V4, V5, and V6 ) in response to RFID 

code waveform generated by the RFID reader at point V1 as 

depicted in Figs 6, 7 and 8. 
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Figure 5: Bar code waveforms of a 2 different tags 

 

 

Looking at figure 6, it displays a screenshot of a generated 

example RFID code signal V1 (in red) and V2 (in blue) the 

signal resulting from mixing the low frequency message 

signal V1 with high frequency carrier signal. It should be 

noted here that, for the convenient display of the two signals 

and to prevent overlapping, the displayed signal V2 is shifted 

down by 3 volts as can be seen from the offset value of 

channel 2 in the oscilloscope screenshot. 

The ASK modulated signal V2 is transmitted (at a standard 

and allowable carrier frequency values) to arrive at the 

receiving side noisy and attenuated in amplitude V3 as can be 

seen in Fig 7. The received signal V3 is then adapted to 

become V4 a signal close in shape to the transmitted ASK 

signal. 

After that, the signal V4 is Low Pass Filtered thus filtering out 

the carrier and producing the signal V5 as can be seen in Fig 

8. In order to have suitable digital level variations as the 

original RFID code signal, V5 is passed through a Schmitt 

trigger buffer resulting in the signal V6 which has the same 

specifications of the transmitted signal in terms of frequency, 

amplitude, and digital content. 

 

 
 

Figure 6: Low frequency message signal V1 (Red), ASK 

modulated signal V2 (Blue) 

 

 
 

Figure 7: Received ASK signal V3 (Red), Adapted signal V4 

(Blue) 

 

 
 

Figure 8: LPF output signal V5 (Red), Schmitt trigger output 

signal V6 (Blue) 
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CONCLUSION 
In this study, we have proposed and verified through 

simulations a wireless RFID code signaling system that is 

based on Amplitude Shift Keying modulation. The proposed 

system serves as a better alternative to traditional wired RFID 

code signaling system for applications where the RFID reader 

is not physically attached to the computer or the ID 

verification system. The paper has focused on the design of 

wireless signaling discrete block that can be added to the 

conventional RFID code system to offer flexibility and 

reliability for different industrial and home applications. 

 

 

REFERENCES 

 

[1] Luplow, W. C.; and Taylor, J. I. (2012). Channel 

Surfing Redux: A Brief History of the TV Remote 

Control and a Tribute to Its Co-inventors. IEEE 

Consumer Electronics Magazine, 1(4), pp. 24-29. 

[2] Kanagamalliga, S; Vasuki, S; Vishnu, P; and Viji, V. 

(2014). A Zigbee and Embedded Based Security 

Monitoring and Control System. International 

Journal of Information Sciences and Techniques 

(IJIST), 4(3), pp. 173-178. 

[3] Bhattacharjee, D; and Bera, R. (2014). Development 

of smart Detachable Wireless Sensing System For 

Environmental Monitoring. International Journal on 

Smart Sensing and Intelligent Systems, 7 (3), pp. 

1239-1253. 

[4] Rakesh, K. P.; and Dilip K. (2013). Distributed 

Transformer Monitoring System Based on Zigbee 

Technology. International Journal of Engineering 

Trends and Technology (IJETT), 4 (5), pp. 1980-

1983. 

[5] Jaya, A. S.; and Sundara, M. R. (2015). Wireless 

Control of a Rectifier Based PMDC Motor Drive 

using FPGA Control. International Conference on 

Engineering Trends and Science & Humanities 

(ICETSH). pp. 22-28. 

[6] Ashwini, P. B., and Prakash, H.P. (2015). Wireless 

Monitoring and Controlling Speed of DC Motor. 

International Journal for Scientific Research & 

Development (IJSRD). 3 (3), pp. 3129-3131. 

[7] Annie, P. O.; Athira, K.; Farsana. P. S; Merry, M. A.; 

Mithuna, A. (2015). Zigbee Based Parameter 

Monitoring System for Induction Motor. 

International Journal of Advanced Research in 

Electrical, Electronics and Instrumentation 

Engineering. 4 (4), pp. 2336-2339. 

[8] Vamshi Krishna, V.; Vedachary, M.; Subhan V. 

(2013). Multi-Functional Monitoring System. 

International Journal of Engineering Trends and 

Technology (IJETT). 4 (9), pp. 3945-3949. 

[9] Robert, F. Wireless Sensor Networks-A Practical 

Guide to the ZigBee Mesh Networking Protocol. 

Safari Books Online, ISBN: 978-0-596-80773-3, 1st 

Edition 2010. Published by O’Reilly Media. 

[10] Mane, P.V.; Ladgaonkar, B.P.; Pathan, S. C.; Shaikh, 

S. S. Microcontroller Pic 18f4550 Based Wireless 

Sensor Node to Monitor Industrial Environmental 

Parameters. (2013). International Journal of 

Advanced Research in Computer Science and 

Software Engineering. 3 (10), pp. 943-950. 

[11] Ankesh, N.N.; Sheikh, K. A.; Yogesh, D. S.; Amit, 

M. D. (2015).Wireless Speed and Direction Control 

of Dc Motor by Using Radio Frequency Technology. 

International Journal of Engineering Trends and 

Technology (IJETT). 20 (2), pp. 48-51. 

[12] Beza, N. G.; and Hussain, A. A. (2015). Remote 

Controlling of Light Intensity Using Phone Devices. 

Research Journal of Applied Sciences, Engineering 

and Technology. 10(10), pp. 1206-1215. 

[13] Beza, N. G.; and Hussain, A. A. (2014). 

Identification of Dialed Telephone Numbers in 

Touch Tone Telephone System based on Frequency 

Analysis. 978-1-4799-2806-4/14/$31.00 ©2014 

IEEE. 

[14] Beza, N. G.; Nasser, A. H.; Hussain, A. A. (2015). 

Remote Controlling of An Agricultural Pump System 

Based on the Dual Tone Multi-Frequency (DTMF) 

Technique. Journal of Engineering Science and 

Technology. 10 (10), pp. 1261-1274. 

[15] Hussain, A. A.; and Beza N. G. (2015). Design and 

Simulation of Remotely Power Controller. 

International Journal of Applied Engineering 

Research (IJAER). 10 (12) pp. 32609-32626. 

[16] Barry, D. (2007). Experiments in Modren Analog 

and Digital Telecommunications-Emona DATEx 

Lab Manual for NITM ELVIS II. 


