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Weekly Focus Reading

I CPS Intro/UART
12C Bus

[2C and SPI Bus
SPl/Networking

Networking
Web Server

Evaluation

Monday

1/10: CPS Introduction

1/17: MLK Day

1/24: Pressure Sensor
1/31: Accelerometer

2/7: GPIO/LED

2/14: Mo Class

2/21: Exam 1

Wed

1/12: Pi Intro/UART Bus

1/19: 12C Bus Overview

1/26: SPI Bus Overview
2/2: MQTT

2/9: Flask

2/16: CPS Wrapup, Exam
Review

2/23: CE Intro/ Logic

Lab
Project 0 Raspberry Pl Setup

Project 1 12C Pressure/Temperature
Sensor

Project 2 SPI Accelerometer
Project 3 MQTT Sensor Data Server

Project 4 Sensor LED Output
P5 Demultiplexer

P& ALU

https://engr210.qgithub.io/
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https://engr210.github.io/

Workstation Serial Interface

L Accelerometer

12C Link

GPIO/PWM
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Connecting P5-P8 to CPS

CPS Use Cases
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Remote Patient Monitoring

1. Low Latency
2. Security

3. Scalability

— Topics organized by patient

&F Sood Presure & Socokes __-'.
s
s —

I.- i ) :

The Body Area Network

Connects Patent io Healthcare Provider
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Home Energy Monitoring and Control
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Surveillance Systems
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Agriculture

. Diagnosis of
| | = v a™ % " e Dissases

Agriculturegs

. Dream Zlech Solutions

‘

» Q]
Crop yield
Analysis
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Automotive

By 2020, there will be 250 Million

connected vehicles on the road globally
— Gartner & Connected Vehicle Trade Association

75% of new cars shipped in 2020 will

have internet connectivity
- Business Intelligence

Vehicles currently on the road have 60 =
100 sensors onboard. This number is

projected to increase to 200+ by the year

2020.

- Sources: Gart

ner, Strategy&, Mems Journal

Vehicle Sensors

Lane departure system Rear object monitor

CCD camera

Neght viton Rear camers

Side Curtain sensor

O Blind spot

Front object CCO

camern

Front airbag detection
sensors O Cross wathc
3 ¢ alert
s ———y Central
7 ptra

computer
Keghtime pedestrian

warning Rear object

laser radar

Drowiiness sensors

Front object

Collision sensor
Laser radar

Side airbag SKS
Nightime pedestrian Adaptive cruise control
wearning 1A sensor
Steening Anghe sensor

Active park assist Automatic brake actuator

Tire pressure sensor Whee! speed sensor
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] Logistics

L oL g Fleet Existing
@;ﬁ @;ﬁ MQTT Management Backend
System

Systems

« OAuth Server
+ Oracle DB
+ Apache Kafka

Kubernetes, Docker, OpenShift

4 Public or private cloud (AWS, MS Azure...) or on-premise
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] Military Application

- Wearabl

‘s Devices
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Enabling Technologies



Wireless Networks
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Figure 1 Range vs. data rate for loT connectivity technologies.
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Edge Computing

AL G
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] Cloud Computing

i CLOUD DATA CENTER
) amazon J
' P webservices
Alibaba Cloud s
‘ - Google Cloud Platform "

'@

Liquid Web vmware

salesforce

INTERNET OF THINGS
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Machines Go Online _
The number of everyday objects, or “things,"connecting ™ Thines W PCs &laptops
to the Internet will exceed PCs and smartphones. Tablets W Mobile phones

] Advanced Hardware Sl

Edge Computing GW and loT Solution: °
Architecture 2 |
sl l o
FPGA . =
Hardware Offload o mm l l l l . .
o e EERRRRRERRT

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Device Poster Network Digital Factory ]
Interface - [Cloud Service
Protocol Connector)  Security

-
Web
Server [ Web Socket
Embedded Linux’

Sensors
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loT architecture

] Al Technology

Sensors, actuators
and smart devices

: Gateway
@ {©) @ v @® Sensars, actuators
3 0‘4 % L‘ and smart devices
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