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Abstract
For the elderly, the detection of blood sugar has become a part of daily life will not open less, but the current method of
measuring blood sugar is more fixed and trouble. This article reviews a portable device through the test paper and mobile phone
and other carriers to connect through the headset interface to blood sugar and other biological information reflected on the
phone, easy to detect and record.
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1. INTRODUCTION

With the rapid growth of China's economy over the past 10
years, the rapid changes in people's lifestyles, diabetes in
China has become a chronic epidemic, blood glucose
concentration is an important indicator of the condition of
diabetes, frequent blood glucose measurement can always
grasp the disease Change, take precautions as early as
possible. Mobile terminal detection of blood glucose its
main role is to detect the physiological parameters of the
human body, and upload parameters to the phone, involving
data mining and statistical analysis and other functions do
not need to complete the detection side, can be very strong
performance from the phone to achieve. In this paper, the
use of enzyme electrode method to detect blood glucose
concentration, through the headset interface and mobile
phones and other intelligent devices to communicate, the
blood glucose concentration and other health information
quickly displayed. It has the advantages of simple operation
and convenient carrying, small test time and low single test
cost.

The principle of the design instrument is to cure the glucose
oxidase (GOD) on the electrode surface. When the blood
drops to the electrode, The glucose will be in the role of
glucose oxidase (GOD) under the action of redox reaction
occurs, the resulting electrons are transferred to the
electrode conductive medium, at a certain voltage (usually
around 0.4-0.5) under the action of the electrode The current
will change, by detecting the linear relationship between the
current change and the glucose concentration to achieve the
purpose of detecting blood glucose concentration. The
enzyme on the blood glucose meter can be converted into a
conductive material, and a current of 0.5 V is applied at both
ends of the click. The current value is then detected. Since
the current value has a linear relationship with the blood
glucose concentration, calculate the formula to calculate the
blood sugar concentration. The relationship between the
current value and the blood glucose concentration due to

many complex factors is not a simple linear relationship; the
density relationship image is shown in Fig.1
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Fig.1: Relationship between current change and glucose
concentration

As the mold of GOD on glucose has a high degree of
heterosexuality, cannot oxidize other sugars, it can
determine the true value. GOD can oxidize blood in the B-
glucose to produce glucose lactone and H202, while
releasing the electrons. The specific reaction equation is as
follows:

GOD
GLUCOSE —— GLUCOSE LACTONE + H,0, (1)

As the conversion current value is very small, in the
measurement process we use the amplifier circuit, blood
glucose in the role of glucose oxidase reaction generated by
the current is extremely weak, usually a few microcaps to
tens of micro amps. Dropping in the enzyme after the micro-
current generated by the electrode is very small is not easy
to measure, so it will first converted into a voltage signal,
and then in the amplification. Signal through the
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amplification process after the need for filtering, filtering the
main purpose is to remove the interference signal, making
the test more accurate. These interference signals are mainly
derived from power and timing factors generated by the

system noise. Get the amplified voltage signal, through the
A/ D converter to get digital information, easy to use the
headphone jack and intelligent terminal for data
communication. Amplifier circuit shown in Figure 2.
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Fig.2: Collect current amplification circuit

DC power controller selection MAX603, it has a small
external components, low power consumption, high
efficiency and two output modes, etc., it can easily use a
variety of DC power conversion circuit, not only to meet the
requirements of some special systems, but also improve the
performance of the instrument price.

The amplification module is designed using low-power
precision op amps OP07C and LM358. OPO7C is
characterized by ultra-low offset, low drift, high precision,
high gain, high input impedance, good circuit performance,
zero offset voltage is small, and the performance is
extremely stable and stable. The LM358 includes two

it

AL

independent, high-gain, internal frequency-compensated
dual op amps that include sense amplifiers, DC gain
modules, and all other single-supply power supplies that use
op amps.

2. AUDIO COMMUNICATION

Most of the Android devices have headphone jack, under
normal circumstances headphone jack is used to output
audio signals to the headset, or input from the microphone to
collect the audio signal, headphone pin as shown in Figure
3.
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Fig 3: Headset interface definition

According to the definition of the headphone interface, you
can use the left channel L (or right channel R) as the
Android device output signal to the microcontroller
communication line, MIC as a microcontroller output signal
to the Android device communication line. The audio signal
belongs to the analog signal. In order to realize the digital
communication, the digital signal needs to be modulated.
Headphone cable transmission is generally 1250Hz ~
9600Hz between the AC audio signal 4. To carry out data
transmission, the signal will need to be encoded modulation
transmission, receiving demodulation decoding frequency of

9600Hz and 4800Hz audio signal. The program uses the
standard Manchester line coding to carry out data
transmission, if the headphone interface terminal as a master
device, by its generation of bit clock signal, command to
select the signal and data. (1) The main control circuit
module decodes the Manchester encoded data information to
be transmitted by the reader / writer device into the data of
the Manchester encoded data transmitted by the reader /
writer device, and the main control module performs the
data processing of the two-way signal through the
headphone audio input / output interface and the smart
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phone. GB data, and then encoded for the differential
Manchester encoded data signal, sent to the phone MIC
interface or line audio input interface on the transmission
line. (2) the main control circuit module from the phone
headphone jack or line audio output interface such as the

output L channel transmission line, receive the difference
Manchester encoded data signal, decoded into GB data, and
then encoded as standard Manchester coding data, into the
MCU Built-in read and write device. Manchester code as
shown in Figure 4.
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Fig.4: Manchester code

The data transmission method based on audio input / output
is a serial communication method, the reference standard
synchronous serial communication protocol, the use of
check the Manchester coding, Manchester coding
(hereinafter referred to as the code), the data transmission
method is based on the audio input / Always produces an
edge transition at the midpoint of each bit, and there may
also be an edge transition at the beginning of each bit. The

direction of the jump at each midpoint indicates the data.
The resulting transition on the edge of the bit does not
indicate data information. Their existence just let the signal
in the correct state in order to allow every midpoint of the
transition. There is a guaranteed transition to allow the
signal to self-synchronize and allow the recipient to
correctly match the data. The resulting data OxX5A is shown
in Figure 5.
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3. DATA TRANSMISSION AND SOFTWARE

DESIGN

This design uses the ADFlash_HT66F26 microcontroller
embedded firmware. On the headset peripherals, the
HT66F26's built-in comparators are used to convert analog
data into digital data to decode these Manchester-encoded
compare data streams and continue processing them. Valid
data through the program from the headset audio output

interface to collect the audio signal differential Manchester
encoding, the decoded data command will collect blood
glucose concentration data, through the shaping circuit, and
from the headset audio input MIC interface, sent to the
phone for decoding The In the mobile software side, using
java programming Android operating system 6-8, through
the recording of the headset peripherals sent up the square
wave data into PCM data. Headset peripheral software
process shown in Figure 6.
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Fig.6: Block diagram of system architecture

4. CONCLUSION

As the limitations of mobile audio itself, the audio interface
communication rate is greatly constrained, after a lot of
mobile phone testing Communication rate of only about
1.3Kbps, limited to the number of communications and
communication speed requirements of the occasion. In this
paper, the realization of human physiological parameters
detection and mobile communication function is fully
affirmed, for monitoring the terminal and mobile phone
communication needs, simplifying the protocol architecture,
audio communications such  non-standard  digital
communication, from the design principles, hardware
Design and optimization, modulation and demodulation,
coding and decoding, transmission control and other aspects
of consideration and implementation, to achieve the mobile
phone and monitoring terminal standardization and
standardization of communication technology.
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