
Chapter 1

AIoT



Coder, Hacker, and Maker

• (programmer, coder)

✓ (coding)

• (hacker)

✓

• (maker)

✓
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Application

Web 

MobileAPP

PC APP

OS | Driver

Firmware

Hardware

X86/ARM/MIPS/DSP/GPU/FPGA
VHDL/VerilogHDL

EDA

Windows Windows MFC/QT, C/C++

Linux Linux QT, C/C++

, C

, C

Android Android Android system, Java

IOS IOS IOS system, Objective-C/Swift

Windows 
Phone

WP Windows SDK, C#/C++/VB

HTML/CSS/JavaScript

Java Java, JVM, Spring, Database

PHP PHP, Linux/Apache, Database

C# C#, ASP.net, Database

Python, Ruby, 
Nodejs 

Python, Ruby, Nodejs

1.

2.

3.

4.

1.

2.

3.

1.IC 

2.

BSP

OS

C

1.

2. APP

3.



X X

X X



micro:bit ( )

• micro:bit (BBC)

1. 450~550 

2.

3. (Blocks) JavaScript MicroPython 



Arduino ( ~ )

• Arduino

Arduino Uno SMD R3



ESP ( ~ )

• ESP Wi-Fi IoT 

ESP32 ESP8266 (D1 mini)



( )

• (Raspberry Pi) pi Linux 



因為有這些程式

生活更美、更好
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Outline

•

•

• (UART/TTL Serial)

•

• ( SSH/VNC)
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(1/2)

• SD FLASH SD 

• Raspbian

Arch Linux ARM Firefox OS Google Chrome OS Raspberry Pi 

Fedora Remix WebOS RISC OS FreeBSD...

• USB (micro USB USB-C)

• 、 、

✓ Winodws Linux 

✓ ( wifi )
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(2/2)

• Raspberry Pi 4 model B
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General-Purpose Input/Output (GPIO)

PCB
( )
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Outline

•

•

• (UART/TTL Serial)

•

• ( SSH/VNC)
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• ( )

1.

2. SD 

3. SD
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OS imager_1.7.1.exe

• https://www.raspberrypi.com/software/

ex1-1

1

https://www.raspberrypi.com/software/
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SD 

• Raspberry Pi Image OS

1 2 3



18

SD

Linux Windws
boot ( )
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• SD Pi Pi 

HDMI 、 、

1. UART
(TTL serial)

2. SSH ( )
3. VNC ( )

Yes
No
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(1/2)

• UART Serial Pi WiFi

✓ IP Pi

✓ IP

•

✓ WiFi

✓ WiFi 
1. UART

(TTL serial)
2. SSH ( )
3. VNC ( )
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(2/2)

• Putty UART/TTL serial (for Windows)

• Putty.

✓ https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.htm

l

ex1-2

https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html
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Outline

•

•

• (UART/TTL Serial)

•

• ( SSH/VNC)
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(UART/TTL Serial)

• SSH

• UART port TTL 
Enable SSH

PL2303HXD USB to TTL

PL2303HXD 
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Enable UART – Step 1

• ( ) Pi /boot/config.txt

•

dtoverlay=pi3-miniuart-bt

core_freq=250

enable_uart=1

ex1-3
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Enable UART – Step 2

• "quiet" in /boot/cmdline.txt

Remove it
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Enable UART – Step 3

• SD Pi TTL

Pi TTL

Pin06
Pin08
Pin10
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Enable UART – Step 4

• PL2303 
• Windows:
• http://www.prolific.com.tw/US/ShowProduct.aspx?p_id=225&pci

d=41

• Mac OS:
• http://www.prolific.com.tw/US/ShowProduct.aspx?p_id=229&pci

d=41

ex1-4

http://www.prolific.com.tw/US/ShowProduct.aspx?p_id=225&pcid=41
http://www.prolific.com.tw/US/ShowProduct.aspx?p_id=229&pcid=41


29

Enable UART – Step 5

• COM port (for Windows)
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Enable UART – Step 6 (for Windows)

• Putty

1

2 3

4

115200

COM port
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Enable UART – Step 7 (for Windows)

• Pi username and password.

username：pi
password：raspberry
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•

• pi

• @ " "

• raspberrypi

• ~ (home directory)

• $ shell ( )

✓ $ nano myfile.txt

• nano / myfile.txt

ex1-5
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nano

• nano

✓ Ctrl + x

✓ Ctrl + o
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Linux (1/2)

•

$ ls / (ls –al )

$ pwd ( )

$ mkdir ( $ mkdir ex1-6)

$ rm -rf ( $ rm -rf ex1-6)

$ rm ( $ rm myfile.txt)

$ cd ( $ cd ex1-6)

$ cd ..

$ cd ~ (Pi /home/pi)

$ sudo shutdown now (sudo root )

$ sudo reboot

• :

"↑"

"Tab"

ex1-6
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Linux (2/2)

• Linux apt ( , Advanced Package Tool)

• Linux root

sudo root !

$ sudo apt-get install < >

$ sudo apt-get update

$ sudo apt-get upgrade

$ sudo apt-get remove < >
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Outline

•

•

• (UART/TTL Serial)

•

• ( SSH/VNC)



WiFi



38

$ ifconfig wlan0 ( wlan0 )

IP

IP

ex1-7
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WiFi

• WiFi

1. raspi-config

2. wpa-supplicant configuration file

• raspi-config

$ sudo raspi-config
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raspi-config Wifi – Step 1

• System Options 
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raspi-config Wifi – Step 2

• S1 Wireless LAN 
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raspi-config Wifi – Step 3

• WiFi AP’s SSID ( )
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raspi-config Wifi – Step 4

• SSID
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raspi-config Wifi – Step 5

•

✓

$ ifconfig wlan0

✓ inet IP /

/etc/wpa_supplicant/wpa_supplicant.conf
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wpa_supplicant.conf

• WiFi wpa-supplicant configuration file

✓

$ sudo nano /etc/wpa_supplicant/wpa_supplicant.conf

✓ ssid ( ) psk ( ) Pi

network={
ssid="SSID of AP"
psk="password"

}

ex1-8
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Outline

•

•

• (UART/TTL Serial)

•

• ( SSH/VNC)

✓ SSH

✓ VNC
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Pi

• SSH VNC UART/TTL Serial

✓ SSH ( )

• Mac/Linux terminal ( )

• Windows SSH client

✓ Putty



Linux + 
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Pi (SSH) – Step 1

• SSH Pi enable SSH

$ sudo raspi-config (Select 3 Interface Options )
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Pi (SSH) – Step 2

• P2 SSH 
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Pi (SSH) – Step 3

• Enable SSH.
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Pi (SSH) for Windows (1/2)

• Putty SSH (SSH Port 22)

1

2
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Pi (SSH) for Windows (2/2)

Default setting
username：pi
password：raspberry
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Pi (SSH) for Mac/Linux

• Unix-like (Mac/Linux) terminal:

$ ssh pi@"your_Pi_IP" ( ssh pi@192.168.1.112)

$ exit ( SSH )
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Serial SSH 

• Serial 

• SSH TCP/IP Ethernet WiFi 
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Outline

•

•

• (UART/TTL Serial)

•

• ( SSH/VNC)

✓ SSH

✓ VNC
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Pi (VNC)

• VNC Pi Pi enable VNC

1. $ sudo raspi-config 

2. 3 Interface Options 

3. P3 VNC 

4. Enable VNC
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Pi (VNC) for Windows (1/2)

• VNC Viewer

✓ https://www.realvnc.com/en/connect/download/viewer/

ex1-9

1

2

3

username：pi
password：raspberry

https://www.realvnc.com/en/connect/download/viewer/
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• changing the resolution to the highest (

)
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• Pi /boot/config.txt

$ sudo nano /boot/config.txt

$ sudo reboot

# uncomment if hdmi display is not detected and composite is being output
#hdmi_force_hotplug=1
# uncomment to force a specific HDMI mode (this will force VGA)
#hdmi_group=1
#hdmi_mode=1

# uncomment if hdmi display is not detected and composite is being output
hdmi_force_hotplug=1
# uncomment to force a specific HDMI mode (this will force VGA)
hdmi_group=2
hdmi_mode=16

ex1-10
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Pi (VNC) for Windows (2/2)



You have one week!


