
Telkom University 2022 School of Electrical Engineering

LIST OF FIGURES

2.1 Membership Function for Distance [1] . . . . . . . . . . . . . . . . . . . . . 4

2.2 Membership Function for Angle [1] . . . . . . . . . . . . . . . . . . . . . . . 5

2.3 Design setup with an overhead fixed camera. [2] . . . . . . . . . . . . . . . 5

2.4 Experimental setup with an overhead fixed camera. [2] . . . . . . . . . . . . 6

2.5 RGB Image Captured by the Camera [2] . . . . . . . . . . . . . . . . . . . . 7

2.6 Converted Grayscale and Blurred Image [2] . . . . . . . . . . . . . . . . . . 7

2.7 Filtered and Eroded Binary Image with Segmented Region[2] . . . . . . . . 8

2.8 Concept of Differential Wheeled Robot [3] . . . . . . . . . . . . . . . . . . . 8

2.9 Concept of Forward Kinematics Motion[3] . . . . . . . . . . . . . . . . . . . 9

2.10 Example of 2-Wheel-Drive Robot . . . . . . . . . . . . . . . . . . . . . . . . 11

2.11 Example of Sensor Vision . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

2.12 Camera-based Sensory System . . . . . . . . . . . . . . . . . . . . . . . . . 12

2.13 Image Coordinate System [4] . . . . . . . . . . . . . . . . . . . . . . . . . . 12

2.14 Example of Convert RGB Image to Binary Image . . . . . . . . . . . . . . . 13

2.15 Bounding box an Object [5] . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

2.16 Bounding box specified with top left and bottom right points [5] . . . . . . 14

2.17 Example of Computer Vision Application [6] . . . . . . . . . . . . . . . . . 14

2.18 The main elements of a navigating robot are: sensors, a cognitive function,

a control system and a mechanical platform. [7] . . . . . . . . . . . . . . . . 15

2.19 Triangular Membership Function . . . . . . . . . . . . . . . . . . . . . . . . 16

2.20 Trapezoidal Membership Function . . . . . . . . . . . . . . . . . . . . . . . 17

2.21 Gaussian Membership Function [8] . . . . . . . . . . . . . . . . . . . . . . . 17

2.22 Example of Mamdani Fuzzy Models [8] . . . . . . . . . . . . . . . . . . . . . 18

2.23 Example of defuzzification schemes for obtaining a crisp output . . . . . . . 20

3.1 Design System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

3.2 Block Diagram System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

3.3 Example of Image Detection Method [? ] . . . . . . . . . . . . . . . . . . . 23

3.4 Mobile Robot Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

3.5 Camera Design with Personal Computer . . . . . . . . . . . . . . . . . . . . 24

3.6 Transmitter Design with Personal Computer . . . . . . . . . . . . . . . . . . 25

3.7 Block Diagram of Fuzzy Logic Process . . . . . . . . . . . . . . . . . . . . . 25

4.1 Camera Testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

4.2 Grayscale Image Processing . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

ix



Telkom University 2022 School of Electrical Engineering

4.3 Bounding Box of Black Object . . . . . . . . . . . . . . . . . . . . . . . . . 30

4.4 Mobile robot Captured . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

4.5 Black and White Extracted of Mobile Robot . . . . . . . . . . . . . . . . . 31

4.6 Bounding Box on Extracted Object . . . . . . . . . . . . . . . . . . . . . . . 32

4.7 Obstacle Captured . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

4.8 Black and White Extracted of Obstacle . . . . . . . . . . . . . . . . . . . . 32

4.9 Bounding Box Black and White of Obstacle . . . . . . . . . . . . . . . . . . 33

4.10 Obstacle and Goal Captured . . . . . . . . . . . . . . . . . . . . . . . . . . 33

4.11 Bounding Box for Black and White Obstacle and Goal . . . . . . . . . . . . 33

4.12 Black and White Extracted Obstacle and Goal . . . . . . . . . . . . . . . . 34

4.13 Result of Object Detection . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

4.14 Chart of Result Velocity Mobile Robot . . . . . . . . . . . . . . . . . . . . . 36

4.15 Chart of Result Velocity Mobile Robot . . . . . . . . . . . . . . . . . . . . . 36

x


	LIST OF FIGURES

