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Computer Science & Design Thinking
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int duration = 0;
digitalWrite(TRIG, LOW);
delayMicrosec onds(2);
|  digitalWrite(TRIG,HIGH);
| delayMicroseconds(10);
digitalWrite(TRIG, LOW);
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//Enable Motor 1
analogWrite(ENA,100);
W1 ==0){
digitalWrite(IN1,LOW);
digitalWrite(IN2,HIGH);
Jelse{
digitalWrite(IN1,HIGH);
digitalWrite(IN2,LOW);

}
delay(100);

//Enable Motor 2

analogWrite(ENB,100);

H(l==0)(
digitalWrite{IN3,LOW);
digitalWrite(IN4, HIGH);

) else |
digitalWrite(IN3,HIGH);
digitalWrite(IN4,LOW);

)
delay(100);
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&2 € Code Window
//Enable Motor 1

digitalWrite(IN1,LOW);
digitalWrite(IN2,HIGH);
Yelse
digitalWrite(IN1,HIGH);
digitalWrite(INZ,LOW);

delay(2000);

//{Enable Motor 1

i1 == 1){ '
digitalWrite(IN3,LOW);
digitalWrite(IN4,HIGH);

) alse
digitalWrite(IN3,HIGH);
digitalWrite(IN4,LOW);

)
delay(2000);
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LED_control
const int led[] ={2.9.10_11};
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Realize the Flow-base concept

Use Flow Chart to Start Coding
Separate code by FBP

E Tarkus Visual Programming 0.38.0 [ Unknow ]
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| delayMicroseconds(10);

&= C Code Window — O ¥

int duration = 0;
digitalWrite(TRIG,LOW);
delayMicroseconds(2);
digitalWrite(TRIG,HIGH);

digitalWrite(TRIG,LOW);
duration = pulseln(ECHO,HIGH);
S DISTANCE = duration * 0.034/ 2;
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The purpose of this software, Tarkus

VP, Is to make students easier to
learn programming logic and the
basic concept of Al algorithms.
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//Enable Motor 1
analogWrite(ENA,100);
if(1==1){
digitalWrite(IN1,LOW);
digitalWrite(IN2,HIGH);
} else {
digitalWrite(IN1,HIGH);
digitalWrite(IN2,LOW);
}
delay(2000),

@) )

Enable Motor 2

M
Directio Directio
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//Enable Motor 2
analogWrite(ENE,100);
if(1==1){
digitalWrite(IN3,LOW);
digitalWrite(IN4,HIGH);
} else {
digitalWrite(IN3,HIGH);
digitalWrite(IN4,LOW);
}
delay(2000);
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DDMT & EA-Tsing Hua STEAM certificate

Story of task Flow of Thinking
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“The flowers have been growingthoms for millions of years. For millions of vears the

sheep have been satingthem just the same. And is it nota matter of consaquencato try

to understand why the flowers go to so much trouble to grow thoms which are never of
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COLLEGE OF EDUCATION

any use to them? I's the warfare batween the sheep and the flowers notimportant? Is this
not of more consequenca than a fat red—facad gentleman’s sums? And if I know],
myself one flower which is unique in the world, which grows nowhere but on my

planet, but which one little sheep can destroy in a singla bita some moming, without

even noticing what he is doing. Oh! You think thatis notimportant!” ,
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He found himself in the neighborhood of the asteroids 323, 326, 327, 328, 329, and 330. Push_ball Game - MR 0o S0 "
Habagan, therefore, by visitingthem, in order to add to his knowladgs. . - D —4 > t O . |
The first of them was inhabitad by a king. Clad in roval purpls and ermine, he was seated o i 1 3 4 B b |
upon a throne which was at the same time both simple and majestic. .,
"Ah! Hera is a subject,” exclaimed the king, when he saw the little prince coming. . o A—4 i P | ‘L A —+
And the little prince asked himself: "How could he recognize me when he had never seen ) i | H T4 P |
me before?" He did notknow how the world is simplified for kings. To them, all men are c m

subjects. “Approach, so thatI may sea you batter,” said the king, who falt consumingly

proud of beingatlast aking over somebody
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Global Awards and Workshops
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Tarkustech Introduction

» Tarkus Visual Programming - TarkusVP

https://youtu.be/NOzMS9YTHIE

Tarkustech Innovatio'l‘:s Co/ CEO

Claire]lKao



https://youtu.be/NQzMS9YfH9E

VALUE PROPOSITION

* Curriculum Goal : Coding for A.l. from beginner to be a programmer

WHY US

1. Use the intuitive interface to learn the fundamental of programming
2. Learning map link to A.l. and IoT, it benefits on future career conducting

3. Curriculum topics connect to AloT life applications and link to future life



STEAM Learning Map — Future level & Link to AloT
e atge
Lol | Deepleaming  Numpy

Intel OpenVino

Level 8 |CT & AlOT Edge Al Pixetto Pixy2 CMUcam3

Level 7 Advanced applications Object Detection  Teachable Machine + ESP32 Cloud Al recognitio Intel DevCloud

Level 6 Algorithms Data Structures

Algorithms Data Analysis

Level 5 15~17 Computer SCience ICT Basic C++ VBA/C# Python

Level 4  13~15 ACAdEMIC SURJEECES Electro-Mechanism BeeCar MakerVer Robotic Arm MakerVer ESP32 Basics
Level 3 11~13  TarkusVP to Arduino TarkusVP to Arduino BeeCar/Arduino Robotic Arm/Arduino Smart farm/Python
Level 2 9~11 gq—f‘lE\l/AXM 8‘ Q Qding TarkusVP BeeCar/TarkusVP Robotic Arm/TarkusVP! Smart Farm/TarkusVP

Level 1 7~9 JR@@Q)‘@}Gaf@up]'d@ﬂ@)ns Scratch to TarkusVP Scratch & BeeCar Scratch & Robotic Arm| Scratch & Smart Farm

Level O 9~17 Creative Gaming Coding Logics Papago board games CuPia Blocks 3D Pens

-

AR A TARKUS

-

ofr0 |
%ﬁ Tarkustech Innovations
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https://youtu.be/kfcy8VQTzsA

WHardware Control Modules
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Basic Modules on Software n New modules for
. Machine Learnin
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Buzzer Website cloud dashboard

Read data via Wifi
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Power Board

Fans Water pump Capturing pictures
yvater pump Planting light
. . I I
gaStEeF?L?ntlng ight 29 Data storage v Image Recognitions with ESP32

 Video streaming

* Picture recognition

= » Color recognition

Export data WiFi » Support C/C ++ & Python
« UART interface

Temp/Humid Read Clock Timer

Soil Humid Read

Light Sensing Battery & Power

Rain Drop Sensing




Software Design Interface
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Demo In CES 2022

IMG_3572

https://youtu.be/SWdNMFEPRFE






Concept of Machine Learning Class Design:
2021 Intel Devcup OpenVINO competition
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EA-Tsing Hua DDMT design thinking Model

DDMT Model Design Thinking Stages Steps and Contents

. Context awareness |&1& & 52 Sun LII?IW SC.)I| Humidity Air Tep & Humid

Discover « Motivation &1 3L
« Core Problem #Z /() Z& |

* Problem Definition & & 78
Define » Concept Definition I 2 E &
- Solution Planning 5t = R BEE

loT fundamentals
& Introduction
Levell

- Modelling 122!
- Concept Al|gnment AR

Image Recognition
& Machine learning

Model & « Model Selection 12l EE1= Level2 Level3

Data Analysis
& Al prediction

I\/Iodeling . e — .

Prototyping [REY ZE,,/\/\’
-Debugging HFB%?““ - ) &3 o
*Final Model sx#Z 1= 1Y

DevCloud m
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People C
System C mp
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Concept of Machine Learning Class Design

Modeling & Building Model Optimization
DevCloud m
forthe Edge

-
AO
b ||||||

' —_— obiet  “JF TensorFlow

Classification Detection

« Reqularly take photos and
upload to cloud
« |dentifying flowers from

photos \
.

« Each photo has a data field

Date & time

- Expected identification of AT
flower species * Image Capture | ‘

- Soil moisture (watering - i , system . >
behavior) | o

- airtemperature and :
humidity Ry

- Sunshine and light hours

- Score (default is 0)

TARICUS



Concept of Machine Learning Class Design

Modeling & Building Model Optimization

DevCloud

Factors

« soil humidity, air temp. and humidity
- ML adjusts watering behavior, air
conditioning

« Sunshine time and grow light time
calculation
- ML adjusts the time of plant lights

Score of Target Analysis

« Regularly take photos and upload
to cloud

dentifying flowers from photos

Flower condition (health status)

for the Edge

. « Number of flowers
|5 .
o0 e i, e , Experiment
RoR| & . |
A O 8 e | « Comparison of data corresponding
B o I.O.l to image recognition results
. | . Enter data into database

Placadit-aiton Object People Counter Performgmce

Detection System Comparison

Intel DevCloud Sample Applications

TARICUS



Concept of Machine Learning Class Design

Model Optimization

Modeling & Building

Factors

« soil humidity, air temp. and humidity
- ML adjusts watering behavior, air
conditioning

« Sunshine time and grow light time

calculation | | Original GroupA GroupB GroupC GroupD
- ML adjusts the time of plant lights .
Temp & Humid 25.6°C 25.6°C 25.6°C 25.6°C 25.6°C
Experiment per day 78.5% 78.5% 78.5% 78.5% 78.5%
. Comparison of data corresponding Sunlight  10.35 hrs 10.35 hrs 10.35 hrs 10.35 hrs 10.35 hrs
, [0 mage recognition results Plant Light Mode ~ Mode Al Mode Al Mode Al Mode Al Mode Al
» Scoring Healthy Watering  Mode B1 Mode B2 Mode B3 Mode B4 Mode B5
- Disparity States
- Image recognition to upload Alr condition Mode C1 Mode C1 Mode C1 Mode C1 Mode C1
photos difference from past
» Scoring Elements: Healthy +2 +15 +12 +10 +6
- Flower condition (health status) Average Score 60 30 73 70 65

- Number of flowers

TARICUS



Concept of Machine Learning Class Design

Modeling & Building Model Optimization Deployment

Edge or Cloud guide

Growing analysis « Scoring for each results
« Upload pictures to cloud
« Analysis of pictures Machine Lea rning

« Scoring for status of plants

« Matching the User settings Best parameters

Growing Behaviors
Growing status
Environmental database
Suggestions and plans

Autumn | | Winter

Different plants for each season

TARICUS



Concept of Machine Learning Class Design

Deployment

Modeling & Building

Edged Score System

The planting results of each student are
graded together

The best ML parameters

environmental control variable

The act of watering, the act of lighting
the sun

Corresponding growth cycle and health
status score

Data-corresponding image recognition
scoring results comparison

Suggesting optimal parameters under
environmental control variables

G I‘O U p A Watering Mode B2 Accorc

90
80
f0
60
50
40
30
20
10

0

Model Optimization

Settings

Plant Light Moc

Air Temp. Mog

e Al Accorc

e Cl Accoro

ML optimized suggestions

Ing to sunlight, set plant light with 2.3 hrs
Ing to status, set soil Humid. to 75.6%
Ing to status, set air with 25.1°C; 78.2%
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1/5 1/10 1/15 1/20
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1/25 1/30 2/4 2/9 2/14
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Concept of System Architecture

HTTP: //WWW
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Teaching-ai STEM &AI Classroom % Practice
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uClass n Online Video Online teaching
(PressPlay)  plans and resource




Tarkustech in CES 2022
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ADVANTAGES

1. Integrations of software and hardware will provide a total solution to
STEAM teachers.

2. Encryption mechanism on server and hardware benefits to members

control.

3. Generate from the place crowed of IT talents — Taiwan, with the full R&D

energy and curriculum co-work with top academic institutes: NCTU,
NTHU, NTUST.
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