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Abstract - In order to cater the increasing demands of the user, the scope of the RFID tags is growing exponentially. With 
the expanding growth, the challenges of automated data transmission have also increased considerably. It was at this point of 
a time the Embedded hardware technology budded up as a rescue. However, there still exists a major issue which has 
attracted a lot of researchers. The important factor is recognizing of the gestures correctly and reacts according to it. 
Embedded hardware is designed in such a way that 4 RFID Tags are placed in all the corners. The user will show RFID 
Reader sequentially, so that the voice is produced. This system will help deaf & dumb people to communicate with the 
normal people. In this system the normal people can also communicate with the deaf & dumb people using voice input 
through Android phone. The system is designed with COTS hardware for data collection and well-designed software for data 
analysis. We utilize a commercial reader and multiple tags to collect data in addition to it. Then, received data packets are 
sequentially passed onto several functional blocks, namely, data preprocessing, gesture detection, gesture profiles training 
and gesture recognition. The Embedded hardware with 4 RFID tags are placed at the corners which helps in reading the 
gestures performed by the user in this paper titled “RFID, MULTI TAG MOBILITY PATTERN & ANDROID BASED 
FULL DUPLEX COMMUNICATION FOR VOICE IMPAIRED”. 
 
Keywords - RFID tags, Embedded hardware, Android application, Gesture recognition. 
 
I. INTRODUCTION 
 
GESTURE recognition has gained substantial 
attention recently for reshaping the Human-Machine 
Interface (HMI). It enables convenient interaction 
between human and devices via various kinds of body 
gestures, and has played an increasingly significant 
role in our daily lives. For example, in a smart home, 
gesture-based HMI provides device-free access to 
remote control of various buildings subsystems such 
as heating, ventilation, air-conditioning and lighting. 
Another typical application of gesture-based HMI are 
those interactive devices for mobile gaming, in which 
users play games by simply performing gestures in 
front of devices and enjoy extrication from control 
handles. Existing gesture recognition systems can be 
categorized by their supporting technologies.  
 
A few prominent examples include computer vision-
based systems such as Xbox , Leap  PlayStation Eye , 
PointGrab  and ,  sensor-based systems , RFbased 
systems , etc. However, they need to prevail over 
some of the following limitations: 1) intrusiveness: 
the demand for wearing sensors  on the body, which 
undermines quality of user experience; 2) low 
scalability: high dependence on Line of Sight (LOS) 
and light conditions for vision-based systems , which 
prohibits their pervasive use in certain environments; 
3) high cost: specialized or modified hardware  for 
wireless signal processing, which is unfavorable for 
our daily usage. Fortunately, Radio Frequency 
IDentification (RFID) promises an alternative 
prospect to satisfy our demand with its structural 
simplicity and widespread availability in smart 
homes, museums and art  

 
 
galleries . Except for conventional functions, RFID 
has been witnessed to succeed in a wide variety of 
applications such as find-grained motion tracking , 
indoor localization/navigation , and gesture 
recognition . Among these, RFID-based gesture 
recognition is relatively a sunrise area which draws 
increasing attention from academia and industry. 
Although several pioneering work has been 
conducted in this area, they all either employ 
complicated implementation or require users to wear 
tags. To avoid these, our objective is to provide an 
effective, reliable and non-intrusive RFID-based 
gesture recognition system using off-the-shelf 
devices, and meanwhile without instrumenting 
environments too much.  
 
In this paper, we propose GRfid, a device-free gesture 
recognition system by exploiting phase information 
of RFID signals with Commercial Off-The-Shelf 
(COTS) devices. We argue that such a gesture 
recognition system possesses several advantages over 
other existing systems: low cost and simplicity,1 
since GRfid is based on COTS devices and doesn’t 
require any hardware modifications; 2) non-
intrusiveness, since users don’t need to wear tags on 
their bodies any more; 3) scalability, since tags have 
unique IDs and can be easily attached to devices, we 
can conveniently extend the whole system by adding 
subsystems if needed.  
 
The key idea of GRfid is to utilize the RFID signal 
phase changes to recognize different gestures. The 
inspiring insights for this lie on the following two key 
observations.  
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II. RELATED WORK 
 
Thittaporn Ganokratanaa et al proposed a technique 
for vision based hand gesture recognition using bob 
analysis. It talks about the relationship between 
human and computer called human-computer 
interaction (HCI) is important to study for improving 
the system to serve the human need. HCI can be 
applied in various areas including medical system 
which is valuable for the elder who is not able to 
walk or express the feelings by words. The intuitive 
approach is the development of algorithm by using 
hand gestures. This paper proposes a dynamic hand 
gesture recognition algorithm for elder people. The 
algorithm implements in a vision-based hand gesture 
recognition using optical flow and blob analysis to 
track six dynamic hand gestures and classify their 
meanings. The experiment provided good results for 
all six hand gestures in detection, tracking, and 
classification procedures.[1] 
Vesa-Matti Mantyla, Jani Miintyjiirvi et al proposed a 
technique for hand gesture of mobile device user. 
Static and dynamic gesture recognition of a mobile 
device user is done by the acceleration sensors. Self-
organizing mapping scheme of Kohonen is used for 
identifying static gestures and for dynamic gestures 
are observed using a hidden Markov model.  An 
experimental sensor box for the research of context-
awareness is also explained. Experimental results 
show great promise of the chosen technologies for 
recognizing gestures of a user of a mobile device.[2] 
A novel gesture recognition system named WiSee is 
proposed by Qifan Pu, Sidhant Gupta et al to enable 
whole-home sensing and recognition of human 
gestures with the help of leverages wireless signals. 
Wireless signals can traverse through walls since they 
do not require line-of-sight, By using few wireless 
sources WiSee can enable wholehome gesture 
recognition. WiSee using USRP-N210s is observed in 
both an office environment and a two-bedroom 
apartment and inferred results show that it can 
identify 9 gestures at an average accuracy rate of 
94%. [3] 
Jiahui Wu, Gang Pan proposed a technique for 
gesture based recognition using  3-D Accelerometer. 
Motion based sensors are used as a characteristic 
route for human-PC cooperation, has an extensive 
variety of uses in universal figuring condition. This 
paper shows an increasing speed based signal 
acknowledgment approach, called FDSVM (Frame-
based Descriptor and multi-class SVM), which needs 
just a wearable 3-dimensional accelerometer. With 
FDSVM, initially, the increasing speed information 
of a motion is gathered and spoken to by a casing 
based descriptor, to extricate the discriminative data. 
At that point a SVM-based multi-class signal 
classifier is worked for acknowledgment in the 
nonlinear motion include space. Broad trial comes 
about on an informational collection with 3360 
motion tests of 12 motions over weeks show that the 

proposed FDSVM approach altogether outflanks 
other four techniques: DTW, Naïve Bayes, C4.5 and 
HMM. In the client subordinate case, FDSVM 
accomplishes the acknowledgment rate of 99.38% for 
the 4 heading signals and 95.21% for all the 12 
motions. In the client autonomous case, it gets the 
acknowledgment rate of 98.93% for 4 signals and 
89.29% for 12 motions. Contrasted with other 
accelerometer-based signal acknowledgment 
approaches revealed in writing FDSVM gives the 
best resulrs for both client ward and client 
autonomous cases. [4] 
Lionel M. Ni, Yunhao Liu et al proposed a 
Developing convergence among portable processing 
gadgets and inserted innovation starts the 
advancement and organization of "setting mindful" 
applications, where area is the most basic setting. In 
this paper we introduce LANDMARC, an area 
detecting model framework that utilizations Radio 
Frequency Identification (RFID) innovation for 
finding objects inside structures. The significant 
favorable position of LANDMARC is that it 
enhances the general precision of finding objects by 
using the idea of reference labels. In light of 
exploratory investigation, we show that dynamic 
RFID is a practical and financially savvy possibility 
for indoor area detecting. Despite the fact that RFID 
isn't intended for indoor area detecting, we call 
attention to three noteworthy highlights that ought to 
be added to make RFID advances aggressive in this 
new and developing business sector.[5] 
 
III. EXISTING SYSTEM 
 
In Existing System, when gestures are performed in 
front of tags deployed in an environment, the 
multipath of each tag’s signal propagation will be 
changed along with hand movements, which can be 
captured by the RFID phase information. Second, 
RFID phase information is demonstrated to be more 
robust to environmental interference, tagged objects’ 
properties, and also tag orientations, compared with 
Received Signal Strength Indicator (RSSI) . Since 
different gestures go through different spatial paths 
and cause distinct multipath effects, as a result, phase 
profiles of gestures differ from one another. Gesture 
recognition has emerged recently as a promising 
application in our daily lives. Owing to low cost, 
prevalent availability, and structural simplicity, RFID 
shall become a popular technology for gesture 
recognition. 
3.1 DISADVANTAGES OF EXISTING SYSTEM 
 There is no voice recognization mechanism. 
 It is Less Effective as the gestures aren’t input 

accordingly. 
 
IV. PROPOSED SYSTEM 
 
In our proposed framework the information gestures 
are transformed perfectly under the RFID tags which 
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help in recognition of the gestures.Current 
commodity RFID products can accurately output 
detailed phase information without any modification. 

 
Fig 1 RFID Card tags 

RFID tags work in either passive state or under 
battery- assistance.  It also works in active state 
where the ID signal is transmitted periodically by the 
on board battery present in the active tag. With the 
presence of an RFID reader the board is activated in 
battery-assisted passive(BAP) using a small battery in 
it. The radio energy transmitted is used by the reader 
in passive tag since there Is no battery present, 
thereby making it cheaper. The first challenge is how 
to construct suitable phase-based profiles of diverse 
gestures. Embedded hardware is designed and 4 
RFID Tags are placed in all the corners, user will 
show RFID Reader sequentially, so that the voice is 
produced.. This system will help deaf & dumb people 
to communicate with the normal people. Normal 
people can also communicate with the deaf & dumb 
people using voice input through Android phone. Our 
extensive experiments have shown that when users 
stand at different locations, phase changes of one tag 
caused by even the same gesture will differ so much 
that it fails to recognize the gestures correctly.  

 
FIG 2  RFID Card Reader  

Radio-frequency identification (RFID) identifies and 
track tags to the objects connected to it with the help 
of electromagnetic fields as given in the above 
diagram (FIG 2) . Electronically stored information 
are saved in the tags. Energy is resourced from 
nearby RFID reader’s interrogating radio waves by 
the passive tags. A local power source is hold by the 
Active tags which works hundreds of meter away 
from the RFID reader. The tag can be anywhere 
unlike the bardcode readers. It is used to for 
automatic identification and capturing of data. 

 
Fig 3 Overview of System Architecture 

 
CONCLUSION 
 
In this paper considering a RFID system, which 
consists ofRFID card tags and RFID card readers, A 
newly integrated proposed Full duplex 
communication for voice impaired using the android 
application. Four RFID card readers are used which 
helps in full fledge communication without any lapse 
in recognition of the gestures. The RFID card reader 
helps in collection of input data and processing the 
gestures accordingly. Since four RFID tags are used it 
provides complete access of the gestures over the 
area. The accessibility of the gestures is enhanced 
than the previously proposed system. The Vice- versa 
of the human interaction with the voice impaired 
people is also possible in this architecture. 
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