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Abstract @ The IBC (Intra-Body Communication) benefits from a wireless communication system
for exchanging various kinds of digital information through wearable electronic devices and
sensors. The IBC wusing the human body as the transmission channel allows wireless
communication without the transmitting radio frequency waves to the air. This paper discusses
the results of experiments on electrostatic coupling IBC based on FSK (Frequency Shift Keying)
and 1 bit error correction. We implemented FSK communication and 1 bit error correction
algorithm using the MCU boards and aluminum tape electrodes. The transmitter modulates digital
data using 50% duty square wave as carrier signal and transmits data through human body. The
receiver performs ADC (Analog to Digital Conversion) on carrier signal from human body. In
order to figure out the frequency of carrier signal from ADC results, we applied zero—crossing
algorithm which is used to detect the edge characteristic in computer vision. Experiment results
shows that digital data modulated as square wave can be successfully transmitted through human
body by applying the proposed architecture of a 1ch GPIO as a transmitter and 1ch ADC for as
a receiver. Also, this paper proposes 1 bit error correction technique for reliable IBC. This
technique performs error correction by utilizing the feature that carrier signal has 50% duty
ratio. When 1 bit error correction technique is applied, the byte error rate at receiver side is
improved around 3.5% compared to that not applied.
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Fig. 1 Intra-Body Communication Type
(a) Electrostatic Coupling Type
(b) Wave Guide Type
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Fig. 3 Zero-crossing Concept
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Algorithm : Zero Crossing Detect

20d Derivative value from ADC D ={d, d, d, ... d,}

Create double linked list (Head, Tail)
foreachdata d;
if(ld; [ > TH valuel)
signl = sign of d,,
signZ = sign of d;
if(signi*sign2 < 0 && d,, - di > TH valueZ2)
add_new node to linked list with edge info.
i=i+1
end for

TH valuel: Threshold value for entering sign change judgement routine
TH value2: Threshold value for judging sign change

1% 4. Edge A& <18 F

Fig. 4 Edge Detect Algorithm
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Algorithm : Bit Judgement

Edge info D = {{(i, posi), (i, nega)....(1, posi)}

Delta=bit 1’ Index delta
foreachdata i, in linked list
if(i, edge == I, ,,edge == posi &&
delta - Margin < 1, ,- I, < delta + Margin)

Rx bit=1
n=n+2
end for

posi: Positive Edge
nega: Negative Edge

a9 5. Rx HE B4 4ugF

Fig. 5 Rx Bit Judgement Algorithm

Edge info. = (Index, Posi or Nega edge).
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