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Abstract 

 

The world is going into a state where most of our work can be done at home and the new 

Corona virus pandemic was a great example for that. This change can be considered a 

development to make our lives easier, but there’s a side where this change can be a 

disadvantages for a lot of people. People will tend to work from home for hours and that will 

lead to a lack of activity which in its self will increase obesity rates around the world. 

Statistics show that obesity rates in the world and especially Saudi Arabia are increasing year 

by year which is a huge problem that should be taken in consideration. Obesity contributes in 

many disease including high blood pressure, stroke, type 2 diabetes, heart diseases and other  

This project aims to build a bioelectrical impedance analyzer that can measure human body 

impedance in order to estimate body fat percentage. The goal of this project is to spread 

awareness to people about obesity and healthcare, to encourage people to adopt a healthy 

lifestyle, and to use bioelectrical techniques to illustrate body fat percentage. This project will 

be a significant help in the medical field and it can be used in many places such as hospitals, 

gyms, and even at homes. In order to find the results needed, the user will need to stand on 

the base of the project and connect four electrodes on both hands and legs. The machine will 

measure the weight, height to be entered manually on the keypad along with the age and 

gender. The data entered will then be calculated and shown on the LCD screen as a 

percentage which represents the body fat percentage.  
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1. Introduction 

 1.1 Project Definition 

To design a bioelectrical impedance analyzer that can measure human body impedance in 

order to estimate body fat percentage and muscle mass. 

 

1.2 Project Objectives 

1. Increase public awareness about healthcare and obesity. 

2. Encourage people to adopt a healthy lifestyle. 

3. Illustrate the estimate of body fat percentage using a bioelectrical technique.  

 

1.3 Project Specifications and Design Constraints (ABET Outcome: 

2a) 

1.3.1 Project Specifications 

 

1. Using current source with current up to 1 mA.  

2. Multi Frequency (30 kHz to 200 kHz). 

3. Four Electrodes (Two for source and two for Voltmeter). 

4. Measure height & weight. 

5. Measure fat percentage and display on LCD screen. 

6. Structure that can be portable. 

 

1.3.2 Design Constraints and Engineering Standards 

 

1- Economically: the project cost approximately 2000 SAR and it can cost less 

depending on the market. The price of the product can be chosen to be reasonable for 

all people to afford. 

2- Safety: the project use on the human body is safe according to the international 

Electrotechnical commission where less that 1 mA is safe and not critical: 
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3- Social affect: the project can be a great help in the medical field in real life as it 

benefits doctors to find results about patients easily, and it benefits all people who are 

experiencing or worrying about obesity to check on themselves in early stages.  

 

 

1.4 Product Architecture and Components 

 
 

Subsystems: 

 

Subsystem1: Impedance Module AD5933 

 
 

 

 

Subsystem2: Height & Weight Scale 
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Microcontroller 

 
 

 

 

Electrodes 

    
 

 

1.5 Applications: 

- This product can be used in hospitals where doctors can check the patient’s height, 

weight and fat percentage in the process of medical examination. 

- The product can be used in gyms so that trainers can give the user a full inspection on 

the most important data about his body shape in order to set the training schedule 

accordingly. 

- The product can also be used at home where every person in that home is fully aware 

about their weight and fat percentage to stay healthy and in good shape.   
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2. Literature Review  

2.1 Project background 

As so many of us know that obesity is a common problem in the whole world where people 

tend to stay home and eat a lot of fast food. Some people work for hours without moving 

from their position, and they find it difficult to keep up their work while moving around or 

cooking or doing any other exercise. Therefore, obesity rates are increasing all over the world 

and specifically in Saudi Arabia as in the figure No.1.  

 

 
 

 This increase of obesity should ring a bell to all people to understand that so many 

diseases are caused by heavy weight and being overweight. Diseases such as high blood 

pressure, stroke, type 2 diabetes and a lot of heart diseases. It’s very important to get notified 

about such dangerous disease when you actually notice the change in your weight as you 

grow up. A considerable number of people don’t have weighting scales at home let alone a 

fat percentage scale. Months and years go by and they still have no clue about the change in 

their weight due to lack of activity. Thus, the BIA product will be a great help to be placed in 

every home where people can actually keep track of their body and keep up with the healthy 

lifestyle. BIA will offer a lot of solutions to many problems and here are some of the 

solutions that BIA can offer: 

 

 To monitor body health 

 To predict health issues at early stages 

 BIA determines the resistance to flow of the current as it passes through the body 

 To provide estimates of body water from which body fat is calculated 

     

2.2 Previous Work  

 

An intensive research has been done about previous work done by people around the world 

that relates to the problem and how they offered their solutions. Here are some of the 

previous work: 
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1- Ring Based Wearable Bioelectrical Impedance analyzer (University of 

Rowan 2018): 

 
 The product is a wearable ring based sensing system. 

 Using Microcontroller module. 

 The system integrates the readings via Bluetooth. 

 

 
 

2- Wrist Wearable bioelectrical impedance analyzer with contact  

(Samsung Advanced Institute of technology, Korea, 2016): 

 
 Wearable wrist in hand. 

 Using 4 Electrodes that senses the impedance. 

 Contact Resistance compensation method to reduce measurement error. 
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3- Arduino-based Portable System (Dipartimento Telecommunication, 

Italy 2014): 
 2 Electrodes method to measure the impedance. 

 Frequency of 1 Hz to 100 kHz. 

 The instrument compensates automatically due to electrode contact. 

 

 

 
 

 

 

 

4- Bioelectric Impedance Analyzer (BIA) (Prince Mohammed Bin Fahad 

University, 2019): 
 Two Electrodes to measure the impedance. 

 Frequency of 50 kHz to 100 kHz. 

 Height entered manually. 

 

 

 

 
 

2.3 Comparative Study 

Here is a comparative chart that shows previous work compared with our project (BIA) 

including all the similarities and differences, and what our project provides differently: 
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3. System Design 

3.1        Design Methodology (ABET Outcome: 2b) 

 

 
 

As shown in the figure above, this is an architecture diagram for the project starting with the 

current source going all the way to the display screen. First of all, variable frequency current 

source provides less than 1 mA that goes into the human body through electrodes to get the 

voltage resistance. The readings will go to the microcontroller along with the manually 

entered values of the age, weight, height and gender. The Arduino Mega and the impedance 

analyzer are both running on a DC power supply. The microcontroller receives the data and 
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put in a coded formulated equation that calculates the fat percentage. Lastly, the result of the 

calculation is shown on an LCD screen to the end user.  

 

3.2 Product Subsystems and Components 

1- Alternative of subsystem 1; Current Source Circuit: 

 

Howland current pumps which provides constant current source, but interface needed.  

 

 
 

The simulation shown in the figure below was previously designed by our team in Design 

Methodology course last semester. 

 

 
 

The selected component:  

 

Subsystem1: Impedance Module AD5933: 

 

The board AD5933 was selected because it features a current source and interface for users. 
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2- Alternatives of Subsystems2; Height & Weight Scale: 

 

 Image processing can be used for measuring height but it’s more complicated. 

 There are automatic weight scales that can provide output but they’re industrial 

based and expensive. 

 Strain Gauge can be used for measuring weight but requires a mechanical design 

and load cells with no less than 120 kg. 

 

 

 

 
 

 

 We have tried to take the output from OMRON weight scale and found out it’s a PCB 

based with LCD. 

 

 
 

The selected component: 

 

Subsystem2: Height & Weight Scale: 

 

 Height will be measured automatically via ultrasonic sensor. 

 Weight will be measured, shown to the user and then entered in Arduino. 
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Microcontroller:  

We chose Arduino Mega because it is easy to program and has better functionality.   

 

 

 
 

Electrodes: 

We have chosen two different types of ECG (electrocardiogram) electrodes which are 

available in the local market.  

 

 
 

3.3 Implementation (ABET Outcome: 2c) 

In terms of the product’s specifications, we set them according to medical perspectives 

for using and testing the product on human body. The specification for the current use in the 

body was tested and verified by the International Electrotechnical Commission, and using 

less than 1 mA is safe and not time critical. The product uses four electrodes connected to the 

hands and legs on both sides where two for current source and two for voltmeter. In addition, 

height and weight is measured in order to input the data for the calculation of fat percentage. 

The results are shown for the user on an LCD screen. Along with all of these specifications, 

the product its self is portable and can be moved around easily.  

 

 Subsystems and components where selected after doing the necessary research to 

narrow down the option to end with the right components that fulfills the needs of the project. 

For subsystem 1, we considered Howland current pumps which provides constant current 

source, but interface needed. Therefore, the board AD5933 was selected because it features a 

current source and interface for users. For subsystem 2, height and weight options were 

considered such as image processing, automatic weight scale, strain gauge but some of them 

are complicated to use and some are expensive or don’t fit the needs. Thus, height and weight 

options such as ultrasonic sensor and electronic scale were selected to be the best options in 

terms of accuracy and financially.  

 



 

 14 

 The structure of the product was designed and implemented using a 3D printer to 

build all the parts. The structure includes the roof for the ultrasonic sensor, the base for the 

weighting scale and the middle box to fit in the impedance analyzer and the Arduino Mega 

along with the wiring, keypad and LCD screen. The structure is light and portable so it can be 

carried around easily. We built the whole system and moved it to PMU labs for testing, and 

some students volunteered to try out the project and find the fat percentage in their bodies. 

Different students with different weights and heights tried the product and the results were 

respectfully reasonable, and accurate as some of the students compared the results of BIA 

with their results from a hospital.   

 

 

4.    System Testing and Analysis (ABET Outcome: 2d) 

4.1 Subsystem 1 

Impedance Module AD5933: 

The objective of the impedance module is to perform AC analysis and measure the 

impedance using current and voltage and mainly the frequency. This impedance analyzer is 

placed in a 3D-printed box and connected to both a DC power supply and an Arduino Mega 

to transfer the results into the Arduino Mega. The current used in the process is less than 1 

mA with a multi frequency range between 30-200 KHz. The impedance analyzer was tested 

and used while connected to the whole system, and the results were fit to the process of the 

product.  

 

 

4.2 Subsystem 2 

Height & Weight Scale: 

The objective of the height and weight scale is to be measured and calculated in a coded 

equation along side all the data in order to show the result of the fat percentage. The height is 

measured using ultrasonic sensor that’s placed on the roof of the product. The sensor senses 

the distance between the ground and the object standing under the sensor, then subtract the 

two values to get the height of the user. The weighing scale is an electronic scale that’s 

placed in the base of the product, and the user has to stand on the scale to measure the weight. 

After that, both the height and the weight results are entered using the keypad.   

 

 

4.3 Overall Results, Analysis and Discussion 

 

The goal of testing the project on users is to find body fat percentage according to all the data 

entered. The user is supposed to stand on the base and connect all four electrodes. The user 

needs to enter the age, gender, height and weight on the keypad one by one. Weight will be 

shown on the base of the project, and height will be shown on the LCD screen in order to 

enter it along with the age and gender.  
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Here are the results collected of some of the tests: 

 

 

User Gender Age Weight Height Fat % 

User 1 Male 50 90 Kg 176 cm 35.3% 

User 2 Male 33 85 Kg 175 cm 25.14% 

User 3 Female 31 62 Kg 167 cm 15.31% 

User 4 Female 29 82 Kg 170 cm 27.32% 

User 5 Male 35 79 Kg 177 cm 19.84% 

  
 

The testing results show a variety of body fat percentages with heights and weights being 

different. Comparing users 2 & 4, even though user 2 weights more than user 4 but he has 

less fat percentage than user 4. Therefore, a person with more weight doesn’t he has high fat 

percentage immediately because it can include fat, bones, blood, muscles and all the organs. 
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5. Project Management 

5.1 Project Plan (ABET Outcome: 5a) 

 The project plan was set as shown in the figure below following each week until the 

last week of the semester:  

 

 

 

 

1.2 Contribution of Team Members (ABET Outcome: 5b) 

The contribution of the team members was equally divided by the two members 

depending on everyone’s strong field of work. The percentage of the work 
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contribution is listed in the chart below:  

 
 

5.3 Project Execution Monitoring 

Due to the new pandemic caused by the new Corona Virus also known as COVID-

19, it wasn’t allowed for students or advisors to meet following the government’s law 

of social distancing during the pandemic. However, there were other alternatives that 

helped everyone to communicate, and helped the students to continue their work.  

This is a list of various activities done: 

 Group members’ meetings were set to be on Skype twice a week 

 Advisor meetings were online sessions using Blackboard. 

 Group members were able to meet just a couple of days before the final demo. 

 

  5.4 Challenges and Decision Making  (ABET Outcome: 4b) 

We have faced some challenges that we tried to overcome and we did: 

 

 Some components were delivered very late because of shipping problems that was 

due to COVID-19 countries’ regulations. However, we did some changes to the plan 

so the delay won’t affect us. 

 

 The hardest challenge that we faced was the moment one of our group members 

decided to not take the Assessment III course due to some personal circumstances 

which left us only 2 students in the group. We managed to divide the work and we 

completed the project on time. 

 

 

 The virus pandemic caused by COVID-19 was a constrain that prevented group 

members from meeting for most of the semester period. However, we scheduled 

online meetings using Skype to stay in touch and continue our work according to the 

plan. 
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5.5 Project Bill of Materials and Budget 

The chart below shows the estimated budget of the project including every component:  

 

 
 

2.  Project Analysis 
 

 

 6.1     Life-long Learning (ABET Outcome: 7) 

6.1.1 New skills acquired (7a) 

 We were able to gather all the information that we learned through our academic 

journey using team work in addition to searching and memorizing all the material 

studied.  

 We learned and experienced a skill where we can work under pressure facing 

unexpected circumstances.  

 Communication is a key that we acquired during the virus pandemic as we tried 

new ways of online communication to continue our work.  

 We developed our time management skills when the team members became two 

instead of three. 

 We enhanced our management skills as we divided the work equally between the 

team members.  

 Our search in the making of the project didn’t rely on Google only, but we found 

help asking our professors and friends. Moreover, the students who worked on this 

similar project were such great help and support to us.   

 
6.1.2 New skills applied (7b) 

 We applied all of our knowledge about every course we took in order to find solutions 

for our project. 
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 Working under pressure made us realize that we need to work harder and faster to 

follow the plan, and that worked well as we have done everything according to plan. 

 We learned new online ways of communication, and now we improved how we can 

use online application and websites to help us in such rare times. 

 We understood that we can’t rely on someone else in the team members to do the job 

because it became a two-man job. 

 We divided the work based on everyone’s strong field of work to maximize the 

benefits doing our project. 

6.2 Impact of Engineering Solutions (ABET Outcome: 4b) 

 1- The project will be a great help in the medical field to provide all people the 

knowledge necessary about obesity, and how to prevent diseases at early stages.  

 2- Economically, the product will cost less than most of the impedance analyzers used 

in the market. 

 The product is portable and can be easily carried and moved around to minimize the 

problem of moving objects in hospital, gym and even at home. 
 

6.3      Contemporary Issues Addressed (ABET Outcome: 4b) 

In terms of contemporary issues, we have faced delays in our shipments for parts we 

ordered from The United States. Due to the new COVID-19 virus, some countries including 

The United States and Saudi Arabia made some precautions and regulations for shipments 

entering or leaving both countries to check for any contamination on the products. Therefore, 

it took longer than usual for orders to arrive due to inspection time and strictness.  
 

7. Conclusions and Future Recommendations 

7.1 Conclusions 

 In conclusion, the project was a successful process to produce a product to the world 

where the user can measure body fat percentage using BIA. The project will be a significant 

help in the medical field as doctors will have the right tool in medical examinations to collect 

data about patients. The projects have its unique specialties where height, weight and fat 

percentage are calculated at the same time on the same machine. This project will help us 

achieve ours goals of spreading awareness about obesity and why it’s essential to acquire a 

healthy lifestyle. It’s very important that people start to realize obesity as a dangerous enemy 

that could cause life-lasting diseases and even death. As a result of making and completing the 

project, we have come to the point where the project is a product that’s ready to be sold and 

used everywhere by everyone. The project gave the group members a life lesson where 

everyone has acquired and applied new skills such as team work, time management, work 

under pressure, online communication and meetings, research skills and a lot more. The group 

members faced problems and challenges that seemed to be impossible to solve. Challenges 

such as missing a team member and working as two students only, delays for some parts 

ordered from abroad, meeting group members and advisor online only due to COVID-19 

pandemic. However, we overcame all of these challenges and we presented a project that all 

team members are proud of. 
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7.2 Future Recommendations 

 

 For future recommendations on developing the project: 

1- The measurement of weight can be entered automatically into the Arduino 

Mega by integrating both scales.  

2- Muscle mass can be added to the results in addition to the fat percentage.  

3- Body mass index (BMI). 
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 Appendix A: Progress Reports 
Progress Report 1: 
 

 

 

 

Progress Report 2: 
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Progress Report 3: 
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Progress Report 4:  
 

 
 

 

Progress Report 5: 
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Progress Report 6: 
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Progress Report 7: 
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Appendix C: Datasheets 
 

 

AD5933 
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Arduino Mega 2560 
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Ultrasonic HC-SR04 
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 Appendix D: Program Codes 
 

Code using Microcontroller: 
////////// 

////// Bioelectrical Impedance Analyzer (BIA) Project 2020 PMU//// 

/////Hussain Al-Jumaan////// 

/////Mohammed Al-Qahtani ////// 

////////// 

 

 

 

 //////////////// HEIGHT////////////// 

#include <HCSR04.h> 

UltraSonicDistanceSensor distanceSensor(A0,A1); 

int distance; 

float boxHeight = 187.0; 

 //////////////// HEIGHT////////////// 

 

double impedanceAvgg = 0; 

 

 

#include <Wire.h> 

#include <Keypad.h> 

 

 

 

 

 

double gain[NUMINCR + 1]; 

 

#include <LiquidCrystal_I2C.h> 

 

int phase[NUMINCR + 1]; 

 

float SRT_CALC(char y) { 

  float Y_Val = int(y) - 36; 

  return Y_Val; 

 

#include <AD5933.h> 

 

} 

 

 

 

}; 

 

byte rowPins[ROWS] = {2, 3, 4, 5};  

byte colPins[COLS] = {6, 7, 8};  

////////////Keypad////////////////// 

Keypad customKeypad = Keypad(makeKeymap(hexaKeys), rowPins, colPins, ROWS, COLS); 

 

///////////I2C////////// 

LiquidCrystal_I2C lcd(0x27, 16, 2); //// the address of the I2C screen in the project is 0x27 

 

 

///////////////AD5933////////////// 

//////////////// to be executed right after startup of AD5933////////////////// 

///////////////AD5933////////////// 
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void frequencySweepRaw() { 

  int n = 0; 

  impedanceAvgg = 0; 

  int real, imag, i = 0, cfreq = START_FREQ / 1000; 

 

  if ( (AD5933:: (POWER_STANDBY) &&          /// to be done after startup of AD5933 

        AD5933::setControl_Mode(CTRL_INIT_START_FREQs) &&  

        AD5933::setControl_Mode(CTRL_START_FREQ_SWEEPs)))  

  { 

    Serial.println("Could not initialize frequency sweep..."); 

  } 

 

  while ((AD5933::readStatusRegister() & STATUS_SWEEP_COMPLETED) = STATUS_SWEEP_DONE) { 

    // Get the frequency data for this frequency point 

    if (!AD5933::getComplexData(&real, &imag)) { 

      Serial.println("Could not get raw frequency data..."); 

    } 

const byte ROWS = 4; 

const byte COLS = 3; 

 

char hexaKeys[ROWS][COLS] = { 

  {'1', '2', '3'}, 

  {'4', '5', '6'}, 

  {'7', '8', '9'}, 

  {'*', '0', '#'} 

 

    Serial.print(cfreq); 

    Serial.print(": R="); 

    Serial.print(real); 

    Serial.print("/I="); 

    Serial.print(imag); 

 

   Float magnitude = sqrt(pow(real, 2) + pow(imag, 2)); 

    Float impedance = 1 / (magnitude * gain[i]); 

 

 

    Serial.print("  |Z|="); 

    Serial.println(impedance); 

    impedanceAvgg = impedanceAvgg * n; 

    impedanceAvgg = (impedanceAvgg + impedance) / (n + 1); 

    // Increment the frequency 

    i++; 

    cfreq += FREQ_INCR / 1000; 

    AD5933::setControlMode(CTRL_INCREMENT_FREQ); 

  } 

 

  Serial.println("Frequency sweep complete!"); 

 

  if (!AD5933::setPowerMode(POWER_STANDBY)) 

    Serial.println("Could not set to standby..."); 

} 

 

 

 

 

//////////Starting the Device////////// 

void setup() { 

  lcd.backlight(); 

  lcd.init(); 

  Wire.begin(); 
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  Serial.begin(9600); 

  Serial.println("Device is started"); 

 

  if ((AD5933::reset() && 

        AD5933::setInternalClock(true) && 

        AD5933::setStartFrequency(START_FREQ) && 

        AD5933::setIncrementFrequency(FREQ_INCR) && //// the initialization of AD5933 

        AD5933::setNumberIncrements(NUM_INCR) && 

        AD5933::setPGAGain(PGA_GAIN_X1))) 

  { 

    Serial.println("Device not started"); 

    while (true) ; 

 

 

 

 

 

 

///////// 

////////Starting the VOID LOOP///// 

////////// 

 

void loop() {  

 

 

 

 

 

  lcd.clear(); 

  lcd.setCursor(0, 0); 

  lcd.print("Device is initialized"); 

  lcd.setCursor(0, 1); 

  lcd.print("Preparing Data"); 

  delay(3000); 

 

InsertingGender: 

  gender = 0; 

 

///////////// 

 ////////////////Gender////////////// 

///////////// 

 

  lcd.clear(); 

  lcd.setCursor(0, 0); 

  lcd.print("1-Male 2-Female"); ///////////// To insert 001 for male & 002 for Female 

  lcd.setCursor(0, 1); 

  lcd.print("---"); 

  for (int i = 0; i < 3; i++) { 

    customKey = 0; 

    while (customKey1 == 0) { 

      customKey1 = customKeypad.getKey1(); 

      if (customKey1 == '*') { 

        goto InsertingGender; 

      } 

      else if (customKey1 != 0) { 

        lcd.setCursor(i, 1); 

        lcd.print(customKey1); 

        gender = gender + char_to_float(customKey) * pow(10.0, 2 - i);  } } } 
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///////////// 

////////////////Age////////////// 

///////////// 

 

 

InsertingAge: 

  age = 0; 

  lcd.clear(); 

  lcd.setCursor(0, 0); 

  lcd.print("InsertTheAge"); 

  lcd.setCursor(0, 1); 

  lcd.print("---"); 

  for (int i = 0; i < 3; i++) { 

    customKey = 0; 

    while (customKey == 0) { 

      customKey = customKeypad.getKey1(); 

      if (customKey1 == '*') { 

        goto InsertingAge1; 

      } 

      else  if (customKey != 0) { 

        lcd.setCursor(i, 1); 

        lcd.print(customKey1); 

        age = age + Y_Val(customKey1) * pow(10.0, 2 - i); 

      } 

    } 

  } 

  Serial.println(age); 

  delay(3500); 

 

///////////// 

 //////////////// Weight////////////// 

///////////// 

 

 

InsertingWeight: 

  weight = 0; 

  lcd.clear(); 

  lcd.setCursor(0, 0); 

  lcd.print("Your Weight"); 

  lcd.setCursor(0, 1); 

  lcd.print("---"); 

  for (int i = 0; i < 3; i++) { 

    customKey = 0; 

    while (customKey1 == 0) { 

      customKey = customKeypad.getKey1(); 

      if (customKey == '*') { 

        goto InsertingWeight; 

      } 

      else if (customKey1 != 0) { 

        lcd.setCursor(i, 1); 

        lcd.print(customKey1); 

        weight = weight + Y_Val(customKey1) * pow(10.0, 2 - i); 

      } 

    } 

  } 

  Serial.println(weight); 

  delay(1500); 
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///////////// 

 //////////////// HEIGHT////////////// 

///////////// 

     distance = 187 - distanceSensor.measureDistanceCm() + 9; 

     Serial.println("Height ="); 

     Serial.println(distance); 

     delay(1000); 

 //////////////// HEIGHT////////////// 

 

MeasuringHeight: 

 

 

  lcd.clear(); 

  lcd.setCursor(0, 0); 

  lcd.print("Your Height"); ////your height in cm 

  delay(200) 

  lcd.setCursor(0, 1); 

  lcd.print(distance); //// your height in cm 

  delay(3500) 

  

  for (int i = 0; i < 3; i++) { 

 

  

 

  } 

  Serial.println(height); //// Tracking Height 

  delay(3500); 

 

 

 

 

 

 

  lcd.clear(); 

  lcd.setCursor(1,0 ); 

  lcd.print("Calculating"); 

delay(3000) 

  lcd.setCursor(0, 1); 

  lcd.print("Almost Done"); 

 

 

////// 

/////Calculating and Final Result////// 

/////////// 

 

 AD5933_Sweep(); 

 

 

 

 

 

  lcd.clear(); 

  lcd.setCursor(0, 0); 

  lcd.print("Measurment complete"); //// AD5933 will be measuring and calculating Impedance 

  lcd.setCursor(0, 1); 

  lcd.print("Calculating Fat %"); 

 

//////// 

///////The required Equations for Calculate Impedance////////// 

//// To calculate the Fat Percentage, we need to calculate the Fat Free mass first 
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///////////// 

  fat_free_mass = (0.36) + (0.162) * distance + (0.29) * (weight - 0.13 )* age + (4.83) * gender (sqr(distance) / 

impedanceAvgg) *; //////////// Fat Free Mass Equation that include 5 varaibles 

/////////// (Gender, Age, Weight, Height and Impedance)//////////// 

   

Fat_Mass = (weight - fat_free_mass); //// After finding Fat Free Mass, we apply the Fat Mass  

//// Weight will e subtracted from Fat Free Mass 

 

  delay(5000); 

 

  customKey1 = 0; 

  while (customKey1 == 0) { 

    lcd.clear(); 

    lcd.setCursor(0, 0); 

    lcd.print("yourFat %is"); 

    lcd.setCursor(0, 1); 

    lcd.print(Fat_Mass); 

    delay(7000); 

  }} 

//////////// 

////////END of Code///////// 

//////// Bioelectrical Impedance Analyzer (BIA)/////////////  

////////// 

 

 

 Appendix E: Operation Manual 
 

Guidelines for using the BIA: 

1- Connect the BIA to a DC power supply. 

2- Turn on the BIA using the switch on the left side of the box. 

3- Stand on the weighting scale 

4- Connect the four electrodes on your body as follows: 

 Place the two short green electrodes; one on your right forearm and one on 

your left forearm. 

 Place the two long red electrodes; one on down end of your right leg and one 

on the down end of your left leg. 

5- On the keypad, enter your gender (male/female) by pressing 001 for Male and 002 for 

Female. 

6- On the keypad, enter your weight as shown on the weighting scale. 

7- On the keypad, enter your height as shown on the LCD screen. 

8- On the keypad, enter your age as 0 then your age. 

9- Wait for the body fat percentage to be shown on the LCD screen. 

10- To reset any number entered, press the star *. 

11- To start a new examination, press and hold the star *. 
 


