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Robotics
What? & Why?
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Drones or Robotics ?

Robotics

Drones



UNIVERSITAS AIRLANGGA
Excellence with morality

Dangerous or 
uncomfortable for Human
• Space exploration
• Pet litterbox cleanup
• Disarming bombs

Boring and/or repetitive
• Car manufacture 

(welding,drilling,etc)
• Pick & place
• Parts assembly

High precision, speed, strength
• Electronic testing
• Precision machining
• Micro-Surgery robotics
• Driving Car

Robotics Ideal Application
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How Robot Works ??

SENSOR CONTROLLER 
SYSTEM

ACTUATOR

Physical system / 
robot enviroment
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Sensor

Force

Pressure
Humidity

Temperature

Acidity level

Color/image

Photon

Rotation
Speed

Acceleration

Magnetic Field

PHYSICAL ENVIRONMENT INPUT

1 0 1 0

Electronic Signal



Brain of the robot

Data from Sensor Signal for actuator

Numerical 
computation

Algorithm

Control Method

Data Conversion

AI 

Database/ 
Big Data

Control System

Human Machine 
Interface



Actuators

Signal from controller

Energy source

Motion

Magnetic field

Heat

On/off Valve
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Complete robotics system

SENSOR CONTROL 
SYSTEM

ACTUATOR

Physical system / robot 
enviroment

Mechanical construction Electronics system

Networking System

Software
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Drones or UAV ??

Fixed Wing UAV Multirotor UAV

Helicopter UAV

UAV stands for Unmanned Aerial Vehicle, 

something that can fly without a pilot onboard
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How Drones Work

Kelebihan:
• Reliable
• Compact
• Low maintenance
• Minimal space untuk 

take off dan Landing

Kekurangan
• Limited payload
• Limited flight time
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Drone Development & Type

De Bothezat Helicopter, 1923
Parrot Ar-Drone 2010 DJI Mavic 3 , 2020

Mainan
Hobby / Riset / Custom
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Drone Components (Basic)
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DIY Autonomous Drone Solution

https://ardupilot.org/

https://ardupilot.org/
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Ardupilot Ground Control 
Station (Basic)
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Robotics Nowadays

Soft Robotics
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Drone for Medical Transport 
Concept
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Drone Key Feature
• Coaxial X8 (8 Motor) -> Focus on Speed and
Load
• Carbon Fiber Frame (Produksi sendiri)
• Dual GPS
• Foldable Frame & Propeller
• Changeable Payload box / easy to remove
• Open Source platform (Ardupilot)
• Compact Design
• Flight Time estimation (20 Minutes)
• Max Load 5Kg
• Total Weight Estimation 10-12Kg


