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Abstract— Monitoring of diabetics and BMI (Body Mass 

Index) is used in many medical field and research 

applications. This paper suggests a method for performing 

highly accurate recognition of pressure, sugar, height from 

data collected by a shoe monitor (Smart Shoe) through 

sensors. This paper describes the prototype of the Smart 

Diabetic Shoe that has been developed in the context of 

biomedical project. The objective is to prevent pressure 

from foot for diabetic persons. Signals from pressure and 

sugar sensors embedded in Smart Shoe are used as raw 

sensor data. Pressure can also be controlled by giving a 

minimum amount of shock. Data’s from the sensors are 

sending through GSM (Global System for Mobile 

communication) to mobile phones. In case of risks for 

pressure ulcer, an alert is sent to the person and/or to the 

clinician. A watch, a smart-phone or a distant laptop can be 

used for providing such alert.   

Key words:  Biomedical processing, Global system for 

mobile communication, pressure controllability, Diabetics 
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I. INTRODUCTION 

The best way is to develop a kind of flexible, effective and 

practical control system of smart shoe and establish the 

automation monitoring system. In regard to this, a new 

distributed intelligent control System based on ARM was 

presented in this paper. This control system can realize the 

distributed intelligent control and the on-site monitoring of 

the injection molding machine. Besides, the hardware 

composition and software design scheme of this control 

system are also discussed in this paper. 

 
Fig. 1: Block diagram of Shoe Model 

A. ARM LPC2148: 

The LPC2148 microcontrollers are based on a 32/16 bit 

ARM7TDMI-S CPU with real-time emulation and 

embedded trace support, that combines the microcontroller 

with embedded high speed flash memory ranging from 32 

kB to 512 kB. A 128-bit wide memory interface and unique 

accelerator architecture enable 32-bit code execution at the 

maximum clock rate. For critical code size applications, the 

alternative 16-bit Thumb mode reduces code by more than 

30% with minimal performance penalty. Due to their tiny 

size and low power consumption, LPC2148 are ideal for 

applications where miniaturization is a key requirement, 

such as access control and point-of-sale. A blend of serial 

communications interfaces ranging from a USB 2.0 Full 

Speed device, multiple UARTS, SPI, SSP to I2Cs and on-

chip SRAM of 8 kB up to 40 kB, make these devices very 

well suited for communication gateways and protocol 

converters, soft modems, voice recognition and low end 

imaging, providing both large buffer size and high 

processing power. Various 32-bit timers, single or dual 10-

bit ADC(s), 10-bit DAC, PWM channels and 45 fast GPIO 

lines with up to nine edge or level sensitive external 

interrupt pins make these microcontrollers particularly 

suitable for industrial control and medical systems. 

 
Fig. 2: Architecture of Lpc2148 

B. Blood Pressure Monitor: 

Blood Pressure (BP) is one of the vital signs of human body. 

A Blood Pressure Meter (BPM) is a non-invasive device 

used to measure blood pressure. This application note 
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demonstrates the implementation of a digital blood pressure 

meter using Microchip’s PIC24FJ128GC010 

microcontroller and MCP6N11 instrumentation amplifier. 

 
   Fig. 3: Arm Cuff Pressure Control 

The blood pressure monitor can be implemented 

using any of the Free scale medical oriented MCUs: kinetic 

MK53N512 and Flexi MM members MC9S08MM128 and 

MCF51MM256 embedding a 16-bit ADC, 12-bit DAC, 2 

Programmable-Gain Op-Amps, 2 TRIAMPS, Analog 

Comparators, and Vref generator. The K50 family can also 

perform DSP instructions for signal treatment and 

MCF51MM can perform multiply and accumulate (MAC) 

instructions. This document is intended to be used by 

biomedical engineers, medical equipment developers, or any 

person related with the practice of medicine and interested 

in understanding the operation of blood pressure monitors. 

Nevertheless, it is necessary to know fundamentals of 

electronic, analog, and digital circuits. 

 
Fig. 4: Pressure Changes on Blood Vessels 

C. Blood Gulucose Meter: 

This glucometer can be implemented with K53 

microcontroller of the kinetic family and with MCF51MM 

MCUs, part of the Flexi MM family. It includes free scale 

USB stack to show data through a graphic user interface 

(GUI) in a PC. This application note is for anyone with an 

interest in glucometers as a medical electronic application. 

 
Fig. 5: BGM Block Diagram 

D. Load Cell: 

A load cell is a sensor or a transducer that converts a load or 

force acting on it into an electronic signal.  This electronic 

signal can be a voltage change, current change or frequency 

change depending on the type of load cell and circuitry used. 

Load cells or Load sensors as they are commonly called - 

can be made using resistive, Capacitive, inductive or other 

techniques. Most commonly available load cells are based 

on the principle of change of resistance in response to an 

applied load.  This is termed piezo-resistive i.e. something 

that changes in response to an applied pressure.    

 
Fig. 6: Test strip terminals 

 
Fig. 7: Load Cell 

 
Fig. 8: Capacitive Load 



Highly Accurate Recognition of Body Mass Index and Human Diabetics through Sensors 

 (IJSRD/Vol. 3/Issue 02/2015/368) 

 

 All rights reserved by www.ijsrd.com 1484 

E. Pressure Controller: 

 
Fig. 9: Shock circuit 

The battery charges the capacitor (C1) through a resistor 

(R1). When the switch is operated the charge from the 

capacitor is dumped into the primary of the transformer. 

This produces a damped oscillation (LC circuit). The 

transformer secondary has a lot more turns than the primary 

and so the VOLTAGE part of the short burst of alternating 

current in the primary will be magnified by the turns ratio. 

The current part will be diminished. The total energy 

delivered to the 'shock' can be estimated from the energy 

store in the capacitor. (0.5 * C *V^2). For the values given = 

0.5 * 22 * 10^-6 * 9^2 Joules or 891 micro joules - pretty 

harmless. The transformer is a small audio output type but 

others can be used such as the trigger transformer for a flash 

tube (hacked from a cheap camera) or you could even wind 

you own on a ferrite ring. 

F. Calculating BMI: 

The formula for calculating BMI is: 

                                         Weight (kg) 

          BMI (kg / m
2
) =    ---------------- 

                                         height
2 
(m

2
) 

To complete the calculation you divide the weight in 

kilograms by the Height in Meters twice: 

Weight (kg) ÷ height (m) ÷ height (m) = BMI 

G. SIM900 GSM MODEM: 

It uses the extremely popular SIM900 GSM module .It 

provides the industry standard serial RS232 interface for 

easy connection to computers and other devices .It provides 

serial TTL interface for easy and direct interface to 

microcontrollers, Optionally available USB interface for 

easy interface to laptops, computers, etc. Onboard MIC and 

Speaker circuits and 3.5mm audio connectors for direct 

connection to mike and speakers. All pins of the SIM900 

module can be tapped into for expansion using onboard 

expansion holes. GPIO pins, Serial communication pins, 2 

PWM pins, I2C pins and ADC pins are broken out to 

standard 0.1” spaced holes for easy expansion, Power, 

Status and Network LEDs for easy debugging .It can be 

used for GSM based Voice communications, Data/Fax, 

SMS,GPRS and TCP/IP stack .It can be controlled through 

standard AT commands. 

 
Fig. 10: SIM900 GSM MODEM 

II. RESULT 

 
Fig. 11: Outputs on IDE 

 
Fig. 12: A/D Conversion Output 
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III. CONCLUSION 

This paper presents a shoe-based wearable device and 

automatic recognition of three different diabetics (Blood 

Pressure, Blood Glucose and Body Mass Index). The design 

of the wearable Shoe integrates with three sensors, which 

requires minimal additional effort for everyday use. The 

proposed methodology monitors only the positions using a 

single pressure sensor. Here using BPM, BGM and Load 

Cell we monitoring the levels of Blood Pressure, Blood 

Glucose and Weight of the person who wired the shoe. This 

demonstrates excellent recognition accuracy. Use of a single 

shoe instead of two resulted in a tolerable reduction in 

accuracy. Finally, the experiments have shown that 

comparable recognition accuracy can be achieved with a 

minimal set of sensors composed on one shoe. Overall, to 

improve the accuracy, the proposed device should enable 

with the sensors on both shoe. These monitored values from 

the shoe have been stored in the database and whenever 

necessary we don’t want to check we can see the values 

from the database immediately. 
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