
NEAR FIELD COMMUNICATION IMPLEMENTATION METHOD AND SYSTEM 

TECHNICAL FIELD 

[0001] 	The present disclosure relates to a field of modulating and demodulating 

sound waves, and more particularly to a method and a system for implementing near 

field communication technology. 

BACKGROUND 

[0002] A near field communication (NFC), which is also called as a short-range 

wireless communication, is a short-range high frequency wireless communication 

technology and allows electronic devices to implement contactless point-to-point data 

transmission between them for exchanging data within a short distance such as 10 

centimeters. An NFC chip is mainly applied to a mobile communication device, so the 

mobile communication device can implement electronic micropayments and read 

information of other NFC devices or tags. Short-range interactions with the NFC 

greatly simplify the overall authentication and identification processes. Through the 

NFC, wireless connections can be conveniently and quickly established between 

plural devices such as computers, digital cameras, mobile phones, PDAs and so on. 

[0003] The conventional NFC technology becomes an industry standard and has 

incomparable advantages on security and communication efficiency. However, it can 

be seen that methods of the standard NFC depend on specific hardware such as 

NFC chips. However, most mobile communication devices currently do not have the 

NFC chips equipped. Therefore, hardware requirements by utilizing schemes of the 

NFC standard are relatively hard to meet, and current application ranges are limited 

narrow. 



SUMMARY OF THE DISCLOSURE 

[0004] 	The present disclosure provides a method and a system for implementing 

near field communication (NFC) which is capable of implementing NFC between 

mobile communication devices not having NFC chips equipped, thereby solving the 

problems that hardware requirements by utilizing schemes of the NFC standard are 

higher, and current application ranges are narrow. 

[0005] 	Some technical schemes may be implemented as follows. 

[0006] An embodiment method for implementing near field communication 

comprises: 

[0007] 	modulating a digital signal to generate an audio signal and playing the 

modulated audio signal by a transmitting device; and 

[0008] 	sampling the audio signal and demodulating the sampled audio signal for 

obtaining the digital signals by a receiving device. 

[0009] An embodiment system for implementing near field communication 

comprises: 

[0010] 	a transmitting device for modulating a digital signal to generate an audio 

signal and playing the modulated audio signal; and 

[0011] 	a receiving device for sampling the audio signal and demodulating the 

sampled audio signal for obtaining the digital signal. 

[0012] Apparently, the embodiments of the method and the system for implementing 

the NFC of the present disclosure adopt speakers and microphones disposed in the 

general mobile communication devices and technologies of modulating and 

demodulating sound waves for implementing the NFC between the mobile 

communication devices, thereby solving the problems in the existing art that 

hardware requirements by utilizing schemes of the NFC standard are higher and the 
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current application ranges are narrow. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] 	To clarify embodiments of the present disclosure or technical schemes in the 

prior arts, appended drawings required in the descriptions of the embodiments and 

the prior arts are briefly described as follows. Apparently, the following drawings 

merely illustrate some embodiments of the present disclosure. For those skilled in the 

art, other drawings may be acquired according to the drawings without devoting 

effort. 

[0014] 	FIG. 1 is a schematic diagram illustrating constitute of a system for 

implementing the near field communication (NFC) in accordance with the present 

disclosure. 

DETAILED DESCRIPTION OF THE DISCLOSURE 

[0015] 	The technical scheme provided in embodiments of the present disclosure will 

be clearly and completely described below with reference to accompanying drawings, 

it should be appreciated that the embodiments described herein are merely part of, 

but not all of, the possible embodiments of the present disclosure, and that other 

embodiments devised by those of ordinary skill in the art based on the embodiments 

herein without making creative efforts are within the protection scope of the present 

disclosure. 

[0016] 	The present disclosure discloses a method for implementing near field 

communication (NFC), and the NFC is implemented by utilizing a speaker and a 

microphone disposed in a mobile communication device. FIG. 1 is a schematic 

diagram illustrating constitute of a system for implementing the NFC in accordance 

with the present disclosure. Amongst, a mobile communication device A is a 
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transmitting device, and a mobile communication device is a receiving device. 

[0017] 	The system as shown in FIG. 1 implementing the NFC comprises: 

[0018] 	the transmitting device modulates a digital signal and plays the modulated 

audio signal; and 

[0019] 	the receiving device samples the audio signal and demodulates the sampled 

audio signal for obtaining the digital signal. 

[0020] 	A specific embodiment is described in detailed as follows. 

[0021] 	In the present embodiment, modulating the digital signal by the transmitting 

device comprises: implementing to modulate a sound wave by utilizing a binary 

frequency shift keying (2FSK) technique. A sampling frequency of the audio signal is 

48 KHz. A channel number is a single channel. A quantization bit is 8 bits. 

[0022] 	According to the sampling theorem: f0 z 2f, that is, the sampling frequency 

10 must be greater than or equal to twice a maximum frequency of sampled wave. In 

the present embodiment, when the digital signal are modulated, a modulating 

frequency fl of a binary digital signal."0" is set as 12 KHz, while a modulating 

frequency f2 of a binary digital signal "1" is set as 16 KHz. 

[0023] 	Due to the above-mentioned settings, the audio signal may be represented 

as: y = 128 + 127*sin(2 n:fx). 

[0024] Amongst, y is an amplitude quantization value, and x is represented as time. 

[0025] 	Because the sampling frequency is fO, x = N/f0. The audio signal may be 

further represented as: y = 128 + 127*sin(2 it fN/f0). 

[0026] Amongst, f is a modulating frequency. N is a number of sampling points. 

[0027] Wheruthe modulated signal is "0", f =11 = 12 KHz; when the modulated signal 

is "1", f = f2 = 16 KHz. 

[0028] 	Furthermore, a modulating width is required to be set. The sampling 

frequency is 48 KHz, that is, 48000 points per second can be sampled. If a 
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modulating width is set 

That is, an audio frequency 

corresponding to the 

[0029] According to 

can be obtained that 

transmitting rate of the 

[0030] 	According to 

modulated firstly. A 96 

01010100110101010011010000000" 

signal of 2 seconds. 

[0031] 	The receiving 

algorithm for demodulating 

signal is analyzed by 

"1010011010101001101010100110101010011010101001101016100110101010011 

to have 1000 points, 

in the time period 

modulated signal. 

a transmitting rate = 

48-bit data can be transmitted 

data is 48 bps. 

the above-mentioned 

-bit binary signal 

including 

After testing, the transmitting 

device samples the 

the sampled audio 

utilizing a Fast Fourier 

period, and spectral 

in a middle period 

spectrum. If a frequency 

KHz, then an output 

power is closest to 16 

to 12 KHz or 16 KHz, 

result. There is no output 

a modulating time t = 1000/f0 = 0.02s. 

is fixed to be a frequency 

sampling frequency / modulating width, it 

per second. That is, the 

settings, the binary digital signal is 

96 bits may be modulated as an audio 

device plays the audio signal. 

audio signal and utilizes a software 

signal. Specifically, the sampled audio 

Transform (FFT). Every 64 points are 

characteristics thereof are served as 

for analyzing a frequency signal having a 

of one point having the maximum 

result is "0". If a frequency of one point 

KHz, then an output result is "1". If the 

then it is an environmental audio sound 

result, and it is represented as "". The 

is shown in the following table. 

used as an analyzing 

frequency characteristics 

maximum power in the 

power is closest to 12 

having the maximum 

frequency is not closest 

and there is no output 

frequency spectrum of one analyzing period 

frequency amplitude frequency amplitude 

0 KHz 39 11.0250 KHz 510 

0.68906 KHz 562 11.7141 KHz 828 

1.37813 KHz 382 12.4031 KHz 651 
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2.06719 KHz 362 13.0922 KHz 109 

2.75625 KHz 737 13.7813 KHz 234 

3.44531 KHz 1142 14.4703 KHz 247 

4.13438 KHz 1007 15.1594 KHz 620 

4.82344 KHz 59 15.8484 KHz 4492 

5.51250 KHz 411 16.5375 KHz 1214 

6.20156 KHz 634 17.2266 KHz 559 

6.89063 KHz 533 17.9156 KHz 391 

7.57969 KHz 624 18.6047 KHz 49 

8.26875 KHz 521 19.2937 KHz 337 

8.95781 KHz 556 19.9828 KHz 387 

9.64687 KHz 535 20.6719 KHz 534 

10.3359 KHz 304 21,3609 KHz 258 

[0032] 	It can be seen from the above-mentioned 

concentrates on a low-frequency portion 

maximum in the vicinity of 16 KHz. Accordingly, 

period is "1". If the power concentrates on 

If the power concentrates on the low-frequency 

sampled audio signal is composed of several 

after analyzing is: 

and 

11111111111_0_00000000000 

the 

table that the power of the wave 

the vicinity of 16 KHz, and the power is 

the output result of the analyzing 

vicinity of 12 KHz, then the output is "0". 

portion, then the output is "". The 

analyzing periods. The overall output 

111111111111_0_ 

0000000000000000000000000 

1 	11111111111 0100000000000 

0000000000000000000000000000 

0 	11111111111 00000000000000 1111111111 

111111111111111111111111100000000000000 

0000000000000 

0000000000 

1111111111111111111111111_010000000000 

11111111111__ 1111111111111 

111111111 

1 	000000000000000000000000000 	111111111111111111111111111 010000000 
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0000 	1111111111 	0000000000000 1111111111111 	0000000000000 	111111 

1111 	010000000000000000000000000 	1111111111111111111111111 	000000 

00000 	111111111111 	00 000000000 1111111111111 	00000000000000 1111111 

11111_00000000000000000000000000000_11111111111111111111111111_0000000 

0000000_111111111111100000000000000 	1_111111111 	00000000000_11111 

11111111_000000000000000000000000000_111111111111111111111111111_0000 

000000000 1111111111111 	00000000000000 1111111111111000000000000000 

11111111111_1000000000000000000000000000 	111111111111111111111111_10 

000000000000_1_111111111 	000000000000 	1 1111111111 	0000000000000 

—111111111111 	000000000000000000000000000 	1 	1111111111111111111111111 

_0100000000000 	1111111111111 	0000000000000 11 	1111111111 	100000000000 

00_111111111111100000000000000000000000000000_1111111111111111111111111 

1_0000000000000_ 11111111111100000000000000000000000000000000000000 

000000000000000000000000000000000000000000000000000000000000000 

[0033] 	Since a modulating period includes 1000 sampling points and one analyzing 

period includes 64 points herein, 15.625 analyzing periods constitute a modulating 

period. 16 bits are set as a length of a window for performing a statistical analysis on 

the output result. If "1" in the window occurs more, then the obtained modulated 

digital signal is "1". Otherwise, the obtained modulated digital signal is "0". Then, the 

window is shifted by a displacement for analyzing the next one. A distance of the 

displacement is determined by the content of the current window. A count value 

FLAG is set and an initial value thereof is 0. When the window is traversed from left to 

right, FLAG is increased by 1 on the situation that "1" is met; FLAG is decreased by 1 

on the situation that "0" is met; FLAG is unchanged in other situations. A position of a 

maximum absolute value of FLAG (the position of the maximum absolute value is 
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subject to a right side position if equal) is a position required to be shifted. If the 

current window is "11111111111_0_0", then the position of the maximum absolute 

value (11) of FLAG is 13. Accordingly, the window should be shifted to the right by 13 

positions for continual analysis, so on and so forth. The rest can be done in the same 

manner to obtain a final modulated result as: 

"1010011010101001101010100110101010011010101001101010100110101010011 

01010100110101010011010000000". The final demodulated result is the same as 

the originally modulated binary digital signal, thereby successfully implementing the 

demodulating process. 

[0034] 	In the above-mentioned embodiment, the sampling frequency fO, the specific 

values of the modulating frequencies f1, f2, the modulating method, the modulating 

width and the width of the analyzing window are only exemplary rather than limiting 

the present disclosure. The technical schemes by simply modifying the specific 

values are within the protection scope of the present disclosure. 

[0035] 	The present disclosure further discloses a system for implementing NFC, 

which comprises: 

[0036] 	a transmitting device for modulating a digital signal and playing the 

modulated audio signal; and 

[0037] 	a receiving device for sampling the audio signal and demodulating the 

sampled audio signal for obtaining the digital signal. 

[0038] 	In the above-mentioned system, the transmitting device is specifically utilized 

for modulating the digital signal by utilizing a 2FSK modulation. A modulating 

frequency fl of a binary digital signal "0" is set as 12 KHz, while a modulating 

frequency f2 of a binary digital signal "1" is set as 16 KHz. A modulating width 

includes 1000 sampling points. 

[0039] 	The receiving device samples the audio signal in a sampling frequency of 48 
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KHz. A channel number is a single channel. A quantization bit is 8 bits. 

[0040] A method for demodulating the sampled audio signal by the receiving device 

comprises the following steps. 

[0041] 	The sampled audio signal is transformed from a time domain signal to a 

frequency doMain signal. 

[0042] 	64 points are used as an analyzing period. The sampled audio signal in the 

frequency domain is analyzed. If a frequency of one point having the maximum 

power is closest to 12 KHz, then an output result is "0". If a frequency of one point 

having the maximum power is closest to 16 KHz, then an output result is "1". 

[0043] 	16 bits are set as a length of a window for performing a statistical analysis on 

the above-mentioned output result. If "1" in the output result of the window occurs 

more, then the modulated digital signal is "1". If "0" in the output result of the window 

occurs more, then the modulated digital signal is "0". The window is shifted for 

continuing to perform the above-mentioned statistical analysis on the 

above-mentioned output result until all of the digital signals are demodulated. 

[0044] A distance to traverse the window is set by the following steps. An initial count 

value is set as 0. The output result in the window is traversed. The count value is 

increased by 1 when traversing to "1". The count value is decreased by 1 when 

traversing to "0". A position of a maximum absolute value of the count value is the 

distance to traverse the window. 

[0045] 	In conclusion, the method and the system for implementing the NFC of the 

present disclosure adopts the speaker and the microphone in the mobile 

communication devices, utilizes the software algorithm for modulating the digital 

signal, and then plays the modulated audio signal through the speaker. The other 

mobile communication device samples the audio signal through the microphone and 

performs an algorithm analysis on the sampled data for implementing to demodulate. 
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The interactive method can implement little data between two mobile communication 

devices in the NFC and can be applied to offline payments and similar conditions. 

[0046] 	It is noted that the above-mentioned embodiments of the methods are 

described as combinations of a series of actions for simplifying descriptions. However, 

those skilled in the art should appreciate that the present disclosure is not limited to 

sequences of the described actions because some steps may be performed in 

different sequences or at the same time in accordance with the present disclosure. 

Next, those skilled in the art should appreciate that the embodiments described in the 

specifications are preferred embodiments, and the related actions and modules are 

not necessary in the present disclosure. 

[0047] 	In the above-mentioned embodiments, emphases on descriptions of each 

embodiment are different. Portions which are not described in detail in one 

embodiment can be referred to related descriptions of other embodiments. 

[0048) 	It should be appreciated by those skilled in the art that all or part of the steps 

of the method described in the embodiments above may be executed by relevant 

hardware instructed by a program that may be stored in a computer-readable 

memory medium. When the program is performed, the steps of the method described 

in the embodiments are performed. The readable memory medium may include 

various media capable of storing codes of the program, such as a read-only memory 

(ROM), a random access memory (RAM), a magnetic disk, a compact disc and so 

on. 

[0049] 	It should be noted that the embodiments described above are merely 

preferred ones of the present disclosure but are not limitations to the protection scope 

of the present disclosure, and any variations or substitutions easily devised by those 

skilled in the art without departing from the spirit of the present disclosure fall within 

the scope of the protection. Therefore, the protection scope of the present disclosure 
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shall be subject to that specified by the appended claims. 
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What is claimed is: 

1. A method for implementing near field communication (NFC),  

characterized in that, the method comprises: 

modulating a digital signal bv utilizing a binary frequency shift keying  

(2FSK) modulation to generate an audio signal and playing the modulated audio  

signal by a transmitting device; and 

sampling the audio signal and demodulating the sampled audio signal for 

obtaining the digital signal by a receiving device, 

wherein a modulating frequency of a binary digital signal "0" is set as f1 

and a modulating frequency of a binary digital signal "1" is set as f2, 

wherein demodulating the sampled audio signal comprises: 

transforming the sampled audio signal from a time domain signal to a 

frequency domain signal; 

analyzing the sampled audio signal in the frequency domain by an 

analyzing period by comparing frequency of one point having a maximum power 

with f1 and 12; and 

performing a statistical analysis on the result of the analysis of the 

sampled audio signal using a window to generate a modulated digital signal. 

2. The method according to claim 1, characterized in that, f1 is set as 12 

KHz, f2 is set as 16 KHz, and a modulating width is set to have 1000 sampling 

points. 

3. The method according to claim 1, characterized in that, a sampling 

frequency for sampling the audio signal by the receiving device is 48 KHz, a 

channel number is a single channel, a quantization bit is 8 bits; 
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64 points are used as the analyzing period, and if a frequency of one point 

having a maximum power is closest to f1, then an output result is "0"; if a 

frequency of one point having a maximum power is closest to f2, then an output 

result is "1"; and 

16 bits are set as a length of the window for performing a statistical 

analysis on the above-mentioned output result, if "1" in the output result of the 

window occurs more, then the modulated digital signal is "1"; if "0" in the output 

result of the window occurs more, then the modulated digital signal is "0"; the 

window is shifted for continuing to perform the above-mentioned statistical 

analysis on the above-mentioned output result until all of the digital signals are 

demodulated. 

4. The method according to claim 3, characterized in that, the step of  

shifting the window comprises: 

an initial count value is set as 0, the output result in the window is 

traversed, the count value is increased by 1 when traversing to "1 "; the count 

value is decreased by 1 when traversing to "0"; a position of a maximum 

absolute value of the count value is a distance to shift the window, and the 

window is shifted in accordance with the distance. 

5. The method according to one of claims 1-4, characterized in that, the 

transmitting device comprises a speaker, and the receiving device comprises a 

microphone. 

6. A system for implementing near field communication (NFC), 

characterized in that, the system comprises: 

a transmitting device for modulating a digital signal by utilizing a binary 

frequency shift keying (2FSK) modulation to generate an audio signal and 

playing the modulated audio signal; and 

a receiving device for sampling the audio signal and demodulating the 

sampled audio signal for obtaining the digital signal, 
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wherein a modulating frequency of a binary digital signal "0" is set as f1 

and a modulating frequency of a binary digital signal "1" is set as f2, 

wherein a method for demodulating the sampled audio signal by the 

receiving device comprises: 

transforming the sampled audio signal from a time domain signal to a 

frequency domain signal; 

analyzing the sampled audio signal in the frequency domain by an 

analyzing period by comparing frequency of one point having a maximum power 

with f1 and f2: and  

performing a statistical analysis on the result of the analysis of the 

sampled audio signal using a window to generate a modulated digital signal. 

7. The system according to claim 6, characterized in that, f1 is set as 12 

KHz, f2 is set as 16 KHz, and a modulating width includes 1000 sampling points. 

8. The system according to claim 6, characterized in that, the receiving 

device samples the audio signals in a sampling frequency of 48 KHz, a channel 

number is a single channel, a quantization bit is 8 bits; 

64 points are used as an analyzing period, if a frequency of one point 

having a maximum power is closest to f1, then an output result is "0"; if a 

frequency of a point having a maximum power is closest to f2, then an 

output result is "1"; and 

16 bits are set as the length of a window for performing a statistical 

analysis on the above-mentioned output result, if "1" in the output result of the 

window occurs more, then the modulated digital signal is "1"; if "0" in the output 

result of the window occurs more, then the modulated digital signal is "0"; the 

window is shifted for continuing to perform the above-mentioned statistical 
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analysis on the above-mentioned output result until all of the digital signals are 

demodulated. 

9. The system according to claim 8, characterized in that, the receiving 

device is utilized for setting a count value having an initial value of 0, the output 

result in the window is traversed, the count value is increased by 1 when 

traversing to "1 "; the count value is decreased by 1 when traversing to "0"; a 

position of a maximum absolute value of the count value is a distance to shift 

the window, and the window is shifted in accordance with the distance. 

10. The system according to one of claims 6-9, characterized in that, the 

transmitting device comprises a speaker, and the receiving device comprises a 

microphone. 


