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DAY 1 : Introduction to Robotics 
and Kinematics
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Webinar Logistics

• Turn on your system sound to hear the streaming presentation.

• If you have technical problems, click “Help” or submit a question 

asking for assistance.

• Participate in ‘Attendee Chat’ by maximizing the chat widget in your 

dock.
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Dr. Don Wilcher
Visit ‘Lecturer Profile’ in your console for more details.
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Course Kit and Materials

ESP32-DEVKITC-VIE 9G SERVO MOTOR KIT 180DEG

OLED Display

Adeept 5-DOF Robot Arm Kit

Adafruit Parts Pal Kit

Solderless Breadboard x2
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Course Kit and Materials

Jumper Wires: Male to Male

Jumper Wires: Male to Female Solderless Breadboard Power Supply

18650 Rechargeable Battery
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Research Perspective

• “Robotics is the art, knowledge base, and know-how of designing, 
and applying, and using robots in human endeavors (Niku, 2020).” 

• “Using matrices, we first establish a method of describing objects, 
locations, orientations, and movements (Niku, 2020).”
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Agenda:
• Key Terms and Definitions
• Major Robot Components
• Matrices and Modeling
• Lab: Build the Adeept Robotics Arm
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Key Terms and Definitions
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Key Terms and Definitions. . .

Image: Mathworks

https://www.mathworks.com/discovery/inverse-kinematics.html
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Key Terms and Definitions . . .
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Question 1

What is a Prismatic Joint?
  a) A robotic joint that allows rotary motion along a 

single axis.
  b) A robotic joint that provides movement in a robotic 

system.
  c) A robotic joint that allows linear motion along a 

single axis.
  d) none of the above
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Key Terms and Definitions . . .

Revolute Joint: Pin or Hinge Joint

Prismatic Joint: Slider or Sliding Pair Image: Wikipedia

https://en.wikipedia.org/wiki/Prismatic_joint
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Key Terms and Definitions . . .

Image: Fanuc Europe

SCARA (Selective Compliance 
Assembly Robot Arm) Robot 
Configuration

Prismatic Joint 

A

B

Revolute Joints: 
A & B 

https://www.fanuc.eu/eu-en/product/robot/sr-3ia
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Key Terms and Definitions . . .

Image: FESTO

Electric Rotary Actuator:

Revolute Joint

Electric Linear Actuator:

Prismatic Joint

https://www.festo.com/us/en/p/electric-cylinder-id_ESBF/?q=%7E%3AsortByCoreRangeAndNewProduct
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Question 2

What two technical joints for motion are used by a 
SCARA Robot?
  a) linear and rotary
  b) slider and rotation
  c) prismatic and revolute
  d) none of the above
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Key Terms and Definitions . . .

Image: Pololu

Baby Orangutan 
Robot Controller

ATMEGA168/328

TB6612FNG

https://www.pololu.com/product/1220/pictures
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What is Degrees Of Freedom?

Key Terms and Definitions . . .
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What is Degrees Of Freedom?

Key Terms and Definitions . . .
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What is Degrees Of Freedom?

Key Terms and Definitions . . .

Image: ResearchGate

https://www.researchgate.net/profile/Rahul-Pol/publication/309774279/figure/fig1/AS:581494951124992@1515650608081/Structural-diagram-of-four-DoF-robot-ARM.png
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Question 3

In reviewing slide 19, what is the DoF for the robot 
shown?
  a) 2
  b) 5
  c) 4
  d) none of the above
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Major Robot Components
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Major Robot Components. . .
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Major Robot Components. . .

Image: ResearchGate

https://www.researchgate.net/figure/Key-components-of-a-robot-The-figure-shows-the-components-used-by-robots-to-fulfill_fig4_355853399
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Major Robot Components. . .

Adeept Robotic Arm Kit: 
5 DoF
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Matrices and Modeling

In robotics, transformations involving translation and rotation are typically 
represented using homogeneous transformation matrices. These matrices 
allow us to describe the position and orientation of a robotic arm's end-effector 
in space.
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Matrices and Modeling

Robot Coordinate System

Tooling

World Frame 
(Reference)

Image: Universal Robotics

https://forum.universal-robots.com/t/base-coordinate-system-documentation/140
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Matrices and Modeling. . .
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Matrices and Modeling. . .
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Matrices and Modeling. . .
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Matrices and Modeling. . .
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Matrices and Modeling. . .

Point Matrix in Robotics
A point matrix represents the position of a point in 3D space using homogeneous 
coordinates. This is useful in robotics for performing translation, rotation, and scaling 
using matrix operations.
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Matrices and Modeling. . .
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Question 4

Which matrix is used to move a point without 
rotation?
  a) linear
  b) point
  c) translation
  d) none of the above
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Lab: Build the Adeept Robotics Arm 
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Participant Learning Objectives:
• Participants will learn to build the Adeept Robotic Arm.
• Participants will learn to test the subsystems and 

components of the Adeept Robotic Arm.
• Participants will learn to test the Adeept Robotic Arm.

Lab: Build the Adeept Robotics Arm 
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Build Plan

Lab: Build the Adeept Robotics Arm. . . 
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Assembly and 
Lab Manual

Lab: Build the Adeept Robotics Arm. . . 
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Build Plan

Lab: Build the Adeept Robotics Arm. . . 
 

Assemble Robotic Arm Instructions:
Lesson 6: How to Assemble the Robotic Arm………………………………... page 62

Test Subsystems:
Lesson 0: Building the Arduino Development Environment…………. page 11
Lesson 1: How to Read the Data of the Potentiometer………………….page 33
Lesson 2: Controlling the Servo……………………………………………………….page 40
Lesson 3: Displaying Text on the OLED Screen……………………………….page 47
Lesson 4: Saving Data with EEPROM……………………………………………….page 52 
Lesson 5: Servo 90-degree adjustment…………………………………………..page 58  
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Build Plan

Lab: Build the Adeept Robotics Arm. . . 
 



Sponsored By

40

Partial Robotic 
Arm Build

Lab: Build the Adeept Robotics Arm. . . 
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Lab: Build the Adeept Robotics Arm. . . 
 

Partial Robotic 
Arm Build
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Lab: Build the Adeept Robotics Arm. . . 
 

Partial Robotic 
Arm Build
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Lab: Build the Adeept Robotics Arm. . . 
 

Partial Robotic 
Arm Build
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Lab: Build the Adeept Robotics Arm. . . 
 

Partial Robotic 
Arm Build
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Lab: Build the Adeept Robotics Arm. . . 
 

Partial Robotic 
Arm Build
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Lab: Build the Adeept Robotics Arm. . . 
 

Partial Robotic 
Arm Build
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Question 5

In reviewing slide 46, which component is being 
attached to the robotic arm?
  a) tooling
  b) effect-tool
  c) end effector
  d) none of the above
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Lab: Build the Adeept Robotics Arm 
 

Assembled and 
Functional Robotic Arm

Watch the Video Clip!

https://www.youtube.com/wa
tch?v=GkraSsXS0XM

https://www.youtube.com/watch?v=GkraSsXS0XM
https://www.youtube.com/watch?v=GkraSsXS0XM
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Thank you for attending
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Please consider the resources below:

Niku, S. B. (2020). Introduction to robotics: Analysis, control, applications (3rd ed.). Wiley



Thank You
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