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Abstract

User friendly product has been developed to analyze the user condition accurately and provide a digital output with low cost product to
the end user for diagnosing diabetes foot. Detecting the level of peripheral neuropathy which significantly increases the risk of sustaining
a foot wound called ‘loss of protective sensation. To implement a device to detect foot diabetes in patients using the Ankle Brachial pres-
sure index values. The proposed system was tested by conducting experiment on 9 patients and whose ABPI value measured confirms

the convention-al measured values.
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1. Introduction

To find the foot diabetes in the starting stage, researchers came
with the projects Diabetic Foot Syndrome Using Plantar Pressure-
Sensitive system and Infrared Thermal Imaging for Automated
Detection of Diabetic Foot [1] & [2]. The proposed system was
designed to provide more reliable equipment to the patients com-
pared to other related equipment’s on the Foot diabetes. Improve-
ments are identified in both product usage wise and size, by our
project user or the patient can use the equipment without any ma-
jor assistance [3]. Earlier projects were designed in a complicated
way where the output result is difficult understand by a common
user without the idea of the foot diabetes, it is difficult to under-
stand what is been the output [4]. To overcome these difficulties
and these projects have motivated us to make this project to pro-
vide it as user friendly and the user can easily handle the equip-
ment and the output can be easily understandable [5].

This also provides an advantage to the user that the cost of the
equipment is very low, and the equipment will be designed as a
compact that it can be stored in a small space and can be used
efficiently [6] & [7].

In color image, both the boundaries of the foot and they were
manually annotated with self-designated MATLAB software [8].
This annotation was transferred to the thermal image. From the
pixels encapsulated by the boundaries of the entire foot as well as
those encapsulated by the boundaries of the entire foot as well as
those encapsulated by the mean team standard temperature and the
standard deviation across pixels were automatically processed
using Matlab [9] & [10]. [40] Pin PDIP PIC Microcontroller
16F877A used to acquire the signal form sensor and display in
LCD matrix.

MPLAB Integrated Development Environment along with CCS
Compiler was used to analyze the software and dumping the code
in PIC Microcontroller. Proposed circuit was simulated using
PROTEUS simulation software and final PCB was obtained using
EXPRESSPCB. Regulated 5V power supply has been designed
using bridge rectifier and regulation using 1C7805. To measure the
pressure variations SPDO05G silicon based pressure sensor was

used and output of pressure variation are available as voltage vari-
ation (mV range). 16 X 2 Matrix LCD Display was used to display
the required parameter values as pressure variation [11].

The ABPI value measured at leg is in terms of ratio of systolic BP
of posterior tibial arteries and the brachial systolic blood pressure
[12].
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Fig. 1: Main Block Diagram.

Figure 1 shows the experimental block diagram and the experi-
mental circuit diagram is as shown in figure 2. Technology is
emerging that allows for the oscillometric calculation of ABI, in
which simultaneous readings of blood pressure at the levels of the
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ankle and upper arm are taken using specially calibrated oscil-
lometric machines.

Provided that there are no other significant conditions affecting
the arteries of the leg, the following ABPI ratios can be used to
predict the severity of PAD as well as assess the nature and best
management of various types of leg ulcers.

Fig. 2: Picture of ABPI Diagnbsis Circuit.

Power supply provided to IC16F877 and pressure senor is taken
from regulated power supply. Pressure Bag output is provided as
an input to the Pressure sensor. Pressure sensor output is provided
to the amplifier circuit. The Amplifier circuit provides the input to
the IC 16F877. IC16F877 calculates the ABPI value received from
the Arm and Ankle and provides the output to the LCD.

2. Results and discussion

The sensor output received was in the form of millivolt, which
need to be converted into a pressure value, for this purpose we
have used calibration techniques for measuring the values from
the sensor and from Sphygnometer. In first case we took 5 person
and connected the Sphygnometer and verified the rise of pressure
(mercury) with reference to pumping count. Calibrating the sensor
for pressure values with respect to pumping count for brachial
values are provided below.
1) Calibrated value

Table 1: Calibrated Values

Volts in milli| Pressure in
Stage Time in sec volts mmHg
Pump the 1 14 12
pressure g s6 174
10 36 174
12 32 168
14 50 158
16 40 140
18 38 128
Felease  the 20 36 108
pressure
22 38 118
24 34 110
26 28 o8
28 24 36
30 22 T6

Table 2: Different Iteration Values
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Below Table, represent the average values of the pressure value
received from [5] persons with a single equipment, the average
value has been taken corresponding to pumping count.

The calibrated values and different iteration values are as shown in
figure 1 and 2. Through this value, we can able to measure rise of
pressure with each pumping count and this can be used as a refer-
ence value for rise in Millivolt while each pumping.

Table 3: Average Values Each Person for Brachial Values
Person1n | Peson2in- | Peson3in | Porsondin | PrsnSin |t
mobg | mehg | by | ommlg | omly | e
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2) Graphical view of the average pressure values for brachial.
The below graph as shown in figure 3 represents the graphical
view of 5 persons and corresponding to the rise of pressure with
pumping count.
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Fig. 3: Graph for Pressure Variation in Different Persons.

3) Received values from the sensor

Below table represents values received from the sensor with re-
spective to the pumping pressure and releasing pressure. Using the
reference values taken from the Sphygnometer the millivolts read-
ings are been converted into pressure values, These value will help
us to find the Blood pressure using the pressure sensor by sensing
the pressure and can provide variations output as shown in figure
4,

Fig. 4: Graphical View of Sensor Output.

3. Conclusion

The proposed system has been designed based on the standard
taken form the references and hardware calibrated as per the refer-
ence reading taken from the Sphygnometer. Experimental analysis
has been made by measuring ABPI values from 9 patients. Output
received from the sensor confirms the ABPI value by experiment-
ing with nine patients.
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