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Abstract— The concept of Quick Response (QR) code is very  useful  in wireless data transmission between handheld 
electronic devices. In a typical setup, for transmission of Data on a cell phone, can be transferred to a second cell phone 
through a series of barcode images on the LCD which are then captured and decoded through the camera of the second cell 
phone. In this, a new approach for data modulation DPSK-OFDM is introduced, and its performance is evaluated to compare 
with other standard methods of barcode modulation. OFDM uses orthogonal subcarrier and confine image blur & minimizes 
the Bit Error Rate. OFDM modulation is performed using DFT. 
 
Index Terms— QR code, OFDM, DPSK, DFT, BER. 
 
I. INTRODUCTION 
 
Barcodes played a great role in data transmission, data 
encryption also hiding of data for data piracy [1]. 
Barcodes have some advantages like, it takes less 
space for sending more data. Quick Response (QR) 
code is one type of barcode . It is more advantageous 
than the other type of barcodes. It have high encoding 
data capacity, it can read data from any direction , it 
have the capability to encode Chinese data also [6]. 
When we transmit the data their may be a chance of 
data piracy .Therefore, transmission of data securely 
we need to transmit the data by hiding, for that 
purpose data is converted into QR code and then 
transmit by using Differential Phase Shift Keying 
(DPSK) with Orthogonal Frequency Division 
Multiplexing (OFDM). 
Orthogonal frequency division multiplexing (OFDM) 
modulation is used together with differential phase 
shift keying (DPSK) to confine image blur of Quick 
Response (QR) code. Basically the inverse Fourier 
transform (IFT) of data is used to modulate the data 
stream. The OFDM modulation uses orthogonal 
frequency subcarriers to transfer data and minimize 
the bit error rate. It is basically a low pass filter, so that 
low frequency data bits are transmitted and high 
frequency components are attenuated. Some 
modulation methods used previously like Pulse 
Amplitude Modulation (PAM) but by using PAM 
there is some shortcomings of blur image of QR code, 
so this tis overcome by using DPSK-OFDM 
algorithm. 
 
II. QR CODE GENERATION 
 
QR code have 40 versions.  The sizes are called 
version .The 21x21 pixels are smallest QR codes , and 
the 177x177  are largest.  The 21x21 pixel size is 
version 1, 25x25 is version 2, and so on. QR code have 
the error correction capacity in levels as follows:  

 If 7% of it is unreadable then L allows the code to be 
read .M level provides 15% error correction, Q, level  
provides 25% and H level provides 30% . QR code 
have four data modes that a QR code can encode: 
a)numeric, (1 2 3 4 5...),  b)  alphanumeric (.. 8 9 a b c 
d e  …)  , c) binary (0 1)  , d) Japanese (kanji) . The 
capacity depends  on the version, error  correction 
level, and   type of encoded data. 
 
Encoding of data: 
   

 
Fig.1 Data encoding process 
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Decoding of data: 

 
Fig.2 Data Decoding Process 

 
III. DPSK-OFDM 
 

 
Fig.3 DPSK algorithm for transmission of data 

        
 Figure shows the block diagram of DPSK-OFDM . 
Basically the input is Text and this is converted into 
QR code by using encoding process which is already 
given above. 
 

A. DPSK Modulator 
DPSK takes the converted data as a input source.Each 
symbol is converted to a complex phase by following 
rules: 

 

First bit modulates the Real component & second bit 
modulates the imaginary component of the phase of 
each symbol. 

S matrix converted into Differential matrix D 
using following method: 

• D(0,0)=S(0,0);                                                            
(1) 

• D(0,n)=D(0,n-1) × s(0,n)1≤n<N-2                           
(2) 

• D(m,n)=D(m-1,n)×s(m,n)1≤m<M/2-1,0≤n<
N-2   (3) 
 
D matrix is converted into two matrices: 

• D1(m,n)=D(m,n);                                                     
(4) 

• D2(m,n)=D(m,n+N-2/2 ;                                         
(5) 
Where 0≤m<M/2-1,0≤n<N/2-1 
These two matrices are used to fill regions 1 
and 2 of the transmission matrix [8]. 

 
B. IFFT 

• IFFT is used to convert the frequency domain 
data into time domain . Output of  DPSK 
modulator is in frequency domain , so IFFT is 
used to convert it in Time domain 
representation using following equation: 
 

X[n]=         (6) 
 

C. AWGN channel 
AWGN channel is widely used in OFDM. In OFDM 
multipath signals are transmitted then this signals are 
received as a train of pulses at the receiver .In this 
white Gaussian Noise are considered with constant 
spectral density.  
 

D. FFT 
• FFT is used to convert time domain 

representation of data into frequency domain 
using following equation: 
 

X[K]=1/N 

    (7) 
 

E. DPSK Demodulator 
Data can be extracted using phase differences between 
respective elements. Data corresponding to region 1 & 
2 should be concatenated to form matrix R 
corresponding to transmitted matrix T. 

• Rd(0,0)=R(0,0)                                                          
(8) 

• Rd(0,n)=R(0,n)×R*(0,n-1)0<n<N-2                        
(9) 

• Rd(m,n)=R(m,n)×R*(m-1,n)0<n<N-2,0<m
<M/2-1                                                                                                
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At receiver data is received in the form of QR code 
image. Then by using decoding process the original 
data is retrieve [8]. 

    
IV. SIMULATION RESULTS 
 

 
 

 
 

 
 

 

 
 
CONCLUSION 
 
DPSK-OFDM is very better than previous methods. 
Due to DPSK modulation the image of QR code is very 
cleared so by decoding we can retrieve the data. Data 
is converted into QR code so data is securely 
transmitted. 
 In future any type of data can directly converted into 
QR code instead of text. 
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