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Human Inputting Devices for DC

Motor Control

Agenda
« What Are Human Inputting Devices?
« Me — Orion Controller: An Introduction
« mBlock (VPL)Visual Programming Language
« Hands-On Project: A Cooling Fan
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What are Human Inputting
Devices?

* Human Inputting Devices refers to the generic
set of devices which humans can use for
Input/Output (I/O) tasks.

* Primary focus on input-based devices.

* Any device which is primarily aimed at taking
user inputs and passing it to a machine.

Source:
www.flings.co.uk/docs/reference/Human-Input-Devices
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http://www.flings.co.uk/docs/reference/Human-Input-Devices

What are Human Inputting
Devices?

Examples: Manual Input Devices

* A manual input device requires a human hand to

control it...
: ﬂ ‘ _ Tracker ball
Joystick Graphics tablet
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What are Human Inputting
Devices?...

Examples:

Common Human Inputting Devices
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What are Human Inputting
Devices?...

Examples:

A computer mouse: built with
multiple human inputting
S devices.

Wheel
Infrard LED
Ball
Right
button Axle or shaft
Left button
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Question 1

What’s the function of the ball inside of a
mouse?

a) Allow the mouse to slide smoothly on any
surface

b) Provide x-y signals for the optical encoders
c) To clean the inside of the mouse
d) None of the above
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What are Human Inputting
Devices?...

HMI(Human Machine Interface)
Device uses Resistive or Capacitive
Sensing Technologies.

Examples:

““““““

SONE1 ON ZONEZ O ,

TEMP 120 D

|soNES  OM| ZONE4 ON
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What are Human Inputting

Devices?...
Example PrOJeCt: HMI based Logic Gate Controller.

SSSSSSS
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Me-Orion Controller-
An Introduction

* An easy to use controller board based on the
Arduino Uno.

* Primarily used in education and training
environments.

* Provides eight RJ25 ports for connecting with
a variety of Me modules and devices.

e Supports programming environments(Arduino
IDE, Scratch, and ArduBlock.
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Question 2

What two technologies are used in touch
screens?
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Me-Orion Controller-

An Introduction...

* A 100% Arduino Compatible prototyping
board.

* Arduino Library is provided with Me Orion.

 Modular build design: compatible with LEGO
building blocks.

e A variety of machines and electronic devices
can easily be prototype with the Me Orion.
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Me-Orion Controller-
An Introduction...

Buzzer

I/0 ports of MncroUSB—l ‘
Me-Orion ——
Controller ReseT— I
board Buzzer Switch—e ol

Power Supply (6-12V)

VIN,GND
| e Power Switch (6-12V)

SPI _T I L Motor Supply Voltage
Motor1 V-MGND
Source: Motor 2 —]

http://learn.makeblock.com/makeblock-orion/
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http://learn.makeblock.com/makeblock-orion/

Me-Orion Controller-
An Introduction...

Port No. Color Type of compatible modules Modules using this port

o Me Dual Motor Driver
. . (6-12VDC) driver module o Me Stepper Motor Driver
@ Encoder Motor Driver

1 &2

® Me Ultrasonic Sensor
o Me RGB LED
® Me Limit Switch

. - o Me 7-Segment Display
aa SD';’L"::’%::'”: @ Me PIR Motion Sensor
re po o Me Shutter
port ® Me Une Follower
o Me IRRecelver
o Me 3-Axis Accelerometer
and Gyro Sensor

I&4

Me Modules and Port Assignments
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Me-Orion Controller-
An Introduction...

Single-digital port
Double-digital port
Serial port of hardware

o Me Ultrasonic Sensor

o Me RGB LED

® Me Umit switch

o Me 7-Segment Display

o Me PIR Motion Sensor

o Me Shutter Cable

o Me Line Follower

o Me IRRecever

o Me Bluetooth Module
{Dual Mode)

® Me TFT LCD Screen

Single digital port
Double-digital port
FC port

Analog signal port

o Me Ultrasonic Sensor

o MeRGBLED

o MeLimit Switch

o Me 7-Segment Disp lay

o Me PIR Motion Sensor

o MeShutter

e MeLine Follower

o Me IR Receiver

o Me 3-Axis Accelerometer and
Gyro Sensor

o Me Potentiometer

o Me Joystick

o Me4-Button

o Me Sound Sensor

7&8

Single-digital port
FC port
Analog signal port

o Me Ultrasonic Sensor

e Me RGB LED

® Me Limit Switch

o Me Fotentiometer

o Me Joystick

o Me 4 Button

o Me Sound Sensor

o Me 3-Axb Accelerometer
and Gyro Sensor

Me Modules and Port Assignments...

pesignienws CIE
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Me-Orion Controller-
An Introduction...

Circuit Schematic
Diagram for the
Me-Orion
Controller board
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http://learn.makeblock.com/makeblock-orion/
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http://learn.makeblock.com/makeblock-orion/

Question 3

Name three Me modules that can be attached
to port 3 of the Me-Orion Controller?
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Me-Orion Controller-
An Introduction...

ATmega328
microcontroller at
the heart of the
Me-Orion
Controller board

pesizntens CIEC

U3

da |0

VCC ADC6

AR
Ci3

18
20

1o 01d

vce ADC7
AVCC

AREF

PCO (ADCO/PCINTS)

PC1 (ADC1/PCINT9)

PC2 (ADC2/PCINT10)

PC3 (ADC3/PCINT11)

PC4 (ADC4/SDA/PCINT12)
PC5 (ADCS5/SCL/PCINT13)
PC6 (RESET/PCINT14)

PDO0 (RXD/PCINT16)

PD1 (TXD/PCINT17)

PD2 (INTO/PCINT1S)

PD3 (PCINT19/0C2B/INT1)
PD4 (PCINT20/XCK/TO0)
PD5 (PCINT21/0COB/T1)
PD6 (PCINT22/0COA/AINO)
PD7 (PCINT23/AIN1)

PB0 (PCINTO/CLKO/ICP1)

PB1 (PCINT1/0C1A)

PB2 (PCINT2/SS/OC1B)

PB3 (PCINT3/0C2A/MOSI)

PB4 (PCINT4/MISO)

GND PB35 (SCK/PCINTS)

GND PB6 (PCINT6/XTALL/TOSCI)

GND PB7 (PCINT7/XTAL2TOSC2)

2.l
Al
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mBlock Visual Programming
Language
* Avisual programming language that uses color
scripted blocks with instructions.
* Originated from MIT’s Scratch.

e Allows rapid prototyping of features and
functions for electronic devices, automation
and robotics projects.

* Can develop complex applications without
writing code.
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mBlock (VPL)Visual

Programming Language...

e Allow Gamification for students learning
computer coding in a classroom and training
environment.

e Can easily build and test wireless (BLE) HMI
device concepts rapidly using an ordinary
smartphone or tablet.

e Can easily program UX (User Experience)
features rapidly for target electronics device.
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mm red m green @ blue 0

mBlock (VPL)Visual
Programming Language...

{3 mBlock - Based On Scratch From the MIT Media Lab(v3.4.9) - Disconnected - Not saved - O X

@m red 0-'110:‘11 o blue

File Edit Connect Boards Extensions Language Help
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think

II
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hide

switch costume to

X:240 y: -180 4
Sprites New sprite Q / H’ [o]
i > switch backdrop to

change effect by €9

New bacdrop: et effect to @
5 2
B /H clear graphic effects

Stage
1 backdrop

m I

change size by €9

set size to %
QA=Q

mBlock VPL programming environment
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Question 4

The reset switch is wired as Active High to the
ATmega328 microcontroller.

a) True
b) False
CONTINUING Pesented by:
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mBlock (VPL)Visual
Programming Language...

Examples: oo "2

Arduino ¥ [ )
Makeblock ¥ @
set motor M1  speed @
set servo Portl Slotl angle @

set 7-segments display Port3 numbe

set led Port3 index Q red @ green

set light sensor Port3 led as 1

set camera shutter Porté as
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mBlock (VPL)Visual
Programming Language...

Examples:

Operating a Me 7 Segment Display:

set 7-segments display Port3 number | current second

s

Reading temperature with a Me
Temperature Sensor:
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Hands-On Project: Cooling Fan -:";j%&
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Hands-On Project: Cooling Fan ﬁ\

Project Objectives:

a) Build a prototyping technology trainer for
testing Human Inputting Devices concepts.

b) Learn how electronics can be added in
discarded products

c) Learn about visual programming.

d) Prototype a mechanical input control that
operates a small dc motor using a joystick or
potentiometer.
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Makeblock Inventor Electronic Kit
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Question 5

The mBlock VPL was inspired by
program.

a) Visual Basic

b) Visual Studio
c) BlockyProp

d) Scratch

Presented by:
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Hands-On Project: Cooling Fan... -g,ﬁ%.*;

Human Inputting Device Technology Box:

Concept Drawing The BIG IDEAs:

a)Technology Box allows
Human Input Control Designs
to be rapidly developed and
tested.

b)Allows discarded items to
be repurpose with electronics.

Me module, typ.

Discarded Box
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5 ¥ FPo)

Hands-On Project: Cooling Fan... :‘;ﬁ&

Human Inputting Device Technology Box:
Construction Details
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Hands-On Project: Cooling Fan... =

Cooling Fan: System Block Diagram Designs

Cooling Fan

Input Output

System Level 0

pesigniens (CEC EFR

Potentiometer

Joystick

31

Cooling Fan

System Level 1

Cooling Fan

System Level 1
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Hands-On Project: Cooling Fan... -;,ﬁg

Cooling Fan: System Components Me-7 LED
Segment Display
Me-Potentiometer -
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. . <0ﬁ"'§ﬁ
Hands-On Project: Cooling Fan... -;";ﬁ@

Joystick Construction:

Joystick is 2 potentiometers inside of 1 package!
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Hands-On Project: Cooling Fan... =

Orion>>Robot--> Script Blocks

Code Blocks for Cooling Fan
Project: Building Cooling Fan
Code

Orion Program joystick

potentiometer

when dicked

set to @
set to Il
[show, varable

if value > Hj then

set motor speed
Lrwato:se'cs

set motor speed @
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Hands-On Project: Cooling Fan... £8%

Code Blocks for Cooling
Project Complete

Fan

CONTINUING
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when clicked
set ™ o

forever

set [EIMRd to joystick

set 7-segments display number  value
>

show variable

if value > Hj then

set motor speed

Twéita secs

’

»
set motor speed @
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Hands-On Project: Cooling Fan...

Displaying joystick value using “value” code block.

~e

[I] Joystick_x_axis_controller_Arduino_Motor
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Question 6

The forever block shown in slide 34 is equivalent
to what Arduino C++ code instruction.

a) while 1
b) void forever ()

c) void loop ()
d) None of the above
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