
FINAL YEAR PROJECT REPORT 

“Implementation of Kalman Filter Using 
Gyroscope” 

 

 

Project Advisor 

Muhammad Aqeel Arshad 

 

 

Submitted by 

(Aqeel Tariq  -081220071 ) 

(Muhammad Waseem Asif - 081220061) 

(Mohsin Javed - 081220074) 

 

Department of Electrical Engineering 

School of Science and Technology 

University of Management and Technology 

 



                                                                    
2 Implementation of Kalman Filter Using Gyroscope 

Implementation of Kalman Filter Using 

Gyroscope 
 

 

Project Report submitted to the 

Department of Electrical Engineering, University of Management and Technology 

in partial fulfillment of the requirements for the degree of 

Bachelor of Science 

In 

Electrical Engineering 

 

 

(Aqeel Tariq- 081220071 ) 

(Muhammad Waseem Asif - 081220061) 

(Mohsin Javed - 081220074) 

 

 

 

 

 

Head of Department __________________ Project Adviser__________________ 

   

 

 

                                                                                                            (02-09-2012)        



 

University of Management and Technology 
 

3 Table of Contents 

 

 

Table of Contents 

Acknowledgements ............................................................................................................... 7 

Abstract ................................................................................................................................ 8 

CHAPTER ONE ................................................................................................................... 9 

1.0 Introduction: .......................................................................................................................... 10 

CHPTER TWO ................................................................................................................... 11 

2.0 Design Objectives ................................................................................................................... 12 

2.1 Inputs: ........................................................................................................................................................... 12 

2.2 Processing: .................................................................................................................................................... 12 

2.3 Algorithms ..................................................................................................................................................... 13 

2.4 Outputs: ........................................................................................................................................................ 13 

CHAPTER THREE .................................................................................................................. 14 

3.0   Design Specifications ............................................................................................................. 15 

Literature Review ......................................................................................................................... 15 

3.1 Working Principles: ....................................................................................................................................... 15 

3.2 Sensor fusion:................................................................................................................................................ 17 

3.3 Gyroscopes:................................................................................................................................................... 17 

3.4 Accelerometer: ............................................................................................................................................. 20 

3.7 Kalman filter Intro: ........................................................................................................................................ 23 

3.8 Applications of a Kalman filter: ..................................................................................................................... 25 

3.8 Results ........................................................................................................................................................... 29 

CHAPTER FOUR .................................................................................................................... 31 

4.0 BLOCK DIAGRAMS AND PROCESS FLOW ..................................................................... 32 

 4.1 Process Flow:................................................................................................................................................ 32 

4.2 Main Block Diagram ...................................................................................................................................... 33 

4.3 Sub Block Diagrams: ...................................................................................................................................... 34 

4.4 Kalman Filter: ................................................................................................................................................ 34 

4.5 Control Diagram: ........................................................................................................................................... 34 

CHAPTER FIVE ...................................................................................................................... 35 

5.0 DesignMatrix ......................................................................................................................... 36 

5.1 Schematic Diagrams: ..................................................................................................................................... 37 

5.2 PCB Design .................................................................................................................................................... 38 

5.2 Front view: .................................................................................................................................................... 39 



                                                                    
4 Table of Contents 

5.3 Back view ...................................................................................................................................................... 39 

5.4 L3G4200D gyroscope Hardware design: ....................................................................................................... 40 

5.5 LSM303DLH Accelerometer Hardware design: ............................................................................................. 40 

5.6 Hardware And Software List with Cost estimation: ...................................................................................... 41 

5.8  Algorithm ..................................................................................................................................................... 46 

CHAPTER SIX........................................................................................................................ 47 

6.0 Mechanical design: ................................................................................................................ 48 

6.1 Engineering drawing of mechanical structure: ............................................................................................. 48 

6.2 AutoCAD design ............................................................................................................................................ 49 

CHATPTER SEVEN ................................................................................................................ 52 

7.0 Conclusion ............................................................................................................................. 53 

Safety & Precautions: .......................................................................................................... 54 

References: ................................................................................. Error! Bookmark not defined. 

Appendices .......................................................................................................................... 56 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

University of Management and Technology 
 

5 List of Figure 

List of Figure 

 

Figure 1 MEMS Gyroscope .................................................................................................................... 17 

Figure 2          Gyroscope values in Deg/sec from x, y, z Axis ...................................................................... 18 

Figure 3 Gyroscope values in Deg of x-Axis .......................................................................................... 19 

Figure 4 Accelerometer x, y and z-Axis ................................................................................................. 20 

Figure 5 finding Angle using 1-axis ........................................................................................................ 20 

Figure 6       using 2 Axis .............................................................................................................................. 20 

Figure 7   Accelerometer Angle .................................................................................................................. 21 

Figure 8 Angle From Accelerometer ..................................................................................................... 22 

Figure 9        x, y and z Angle from Accelerometer .................................................................................... 23 

Figure 10       Kalman Filter recursive algorithm ......................................................................................... 28 

Figure 11    Kalman filter angles .............................................................................................................. 29 

Figure 12        Kalman filter (Green) Accelerometer (blue) Gyroscope (Red) ............................................. 30 

Figure 13        Process Flow ......................................................................................................................... 32 

Figure 14    Main block diagram .............................................................................................................. 33 

Figure 15    IMU Feed .................................................................................................................................. 34 

Figure 16   KALMAN FILTER ......................................................................................................................... 34 

Figure 17    Control Diagram ................................................................................................................... 34 

Figure 18   schematics ................................................................................................................................. 37 

Figure 19 PCB Layout .............................................................................................................................. 38 

Figure 20   PCB Front View .......................................................................................................................... 39 

Figure 21    PCB Back View ...................................................................................................................... 39 

Figure 22        L3g400D Gyroscope Hardware Design ................................................................................. 40 

Figure 23 LSM303DLH Accelerometer Hardware Design ....................................................................... 40 

Figure 24 LABVIEW GUI ........................................................................................................................... 42 

Figure 25   Labview programming for GUI .................................................................................................. 43 

Figure 26  Converting integer to string ....................................................................................................... 43 

Figure 27 Engineering Design .................................................................................................................. 48 

Figure 28 3D view of Mechanical Structure ............................................................................................ 49 

Figure 29   mechanical design ..................................................................................................................... 49 

Figure 30   mechanical design x, y axis ........................................................................................................ 50 

Figure 31   Circuit in Working .................................................................................................................. 51 

Figure 32 mechanical motion of servo ........................................................................................................ 51 

 

 

 

file:///C:/Users/waseem_pc/Desktop/fp2.docx%23_Toc337514455
file:///C:/Users/waseem_pc/Desktop/fp2.docx%23_Toc337514458
file:///C:/Users/waseem_pc/Desktop/fp2.docx%23_Toc337514459
file:///C:/Users/waseem_pc/Desktop/fp2.docx%23_Toc337514460
file:///C:/Users/waseem_pc/Desktop/fp2.docx%23_Toc337514467
file:///C:/Users/waseem_pc/Desktop/fp2.docx%23_Toc337514468
file:///C:/Users/waseem_pc/Desktop/fp2.docx%23_Toc337514471


                                                                    
6 LIST OF TABLE 

LIST OF TABLE 

 

Table 1 Rages of gyro for different applications ........................................................................................ 16 

Table 2 Design matrix for components used in implimentation ................................................................ 36 

Table 3  Hardware Components with Cost Estimation ............................................................................... 45 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

University of Management and Technology 
 

7 Acknowledgements 

Acknowledgements 
 

First of all we would like to thank Allah. By his grace we have completed our Final Year project. 

We are also grateful to our Project Advisor Muhammad Aqeel Arshad for motivating and 

helping us with his knowledge and his exceptional support inside campus and off campus as 

well. We are also thankful to Mr. Fawad khan for over viewing our project and useful 

suggestions, Mr.Ali Murtaza referring us to Dr.Muhammad Tahir and numerous people all over 

the world and who gave their insight and advice. 

We would like to express our deep gratitude to our Parents; none of this has happened if their 

kindness, trust, love and knowledge were not involved. 

Finally, sincere thanks to University of science and Technology, Department of electrical 

Engineering, for providing us the plat form where we were able to complete our degree. I would 

also like to thank all staff  of  UMT, Specially Chairman EED Dr. Sajjad Shammi for providing 

us quality Education, Mr. Noor Aslam Khan for providing Clean and Healthy Environment with 

Colorful walls and Head of IPC Mr.Firdous for High Speed Internet in-campus access. 

We pray that this effort may become the beginning of new era for Pakistan; we will be the 

pioneer of Science and Technology in a decade. 

Thank You  

 

 

 

 

 

 

 

 

 

 

 



                                                                    
8 Abstract 

Abstract 
 

The Project serves the study of Kalman filter and its implementation on Microcontroller. We 

have successfully develop its application by implementing it on microcontroller developed a 

stable system by using MEMs based Accelerometer and Gyroscope. Kalman Filter implemented 

for error compensation in the sensor values. This project has vast applications ranging from 

robotics to complete self-balancing and very important step forward towards the industry having 

motion sensing base applications. This is the era of automation, hence Autopilots, Drones, Quad 

Copters are heavily using IMU to stable their system. 
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 Introduction: 
Now a day technology is improving so rapidly. You can see the evolution of technology from 

Horse drawn carriage to Motorcars and from Motorcars to Air planes. In a decade from Motor 

Cars to Unmanned Ground Vehicle and Airplanes to Unmanned Aerial vehicle People 

involvement is Lessing by year and machines involvement is increasing for easiness of life. 

Machines don’t see or listen, so sensors work on behalf of eye and ear which transducer the 

mechanical or visual in analog electronic signal. What we have done is developed a stable 

platform by using IMU. We have used accelerometer and gyroscope to obtain angel by 

Pythagorean theorem with respect to gravity but thing is this angle contain too much noise that 

cannot stand in real world so we need  an algorithm that lesser the noise of accelerometer and 

match with real world so we used Kalman filter. This purpose can be achieved by an ordinary 

filter that can correct the angle but Kalman filter take lead in the estimation part. Because

 Kalman filter algorithm is based on correction and estimation. Estimation portion is used 

in controlling the drift of gyroscope.  

Tracking objects in image sequences is an important task for vehicle guidance, following moving 

objects or to obtain a description of an environment. In most systems the first step in tracking 

objects is to separate the foreground from the background or to detect motion. This means to 

detect the regions (Apparent shape) of independently moving objects regardless of their speed, 

direction or texture. In this work we assume that the image sequences are taken by a stationary 

CCD camera with fixed focal length. 

 

 

 

 

 

 

 

 

 

 

 




