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Introduction to CPS Systems
Embedded real-time systems
Streaming data processing for St 3
HAeE multimedia systems A P
Cloud computing in distributed
systems
Modeling dynamic behaviors: 1.Indoor localization system
-Continuous Dynamic Systems based on RSSI
-Discrete Dynamic Systems 2.Discrete System and b 15 )
-Hybrid Systems Sensor Modeling N ;5; 9 |
-Composition of State Machine 3.Actuator Modeling g '
-Concurrent Models of
Computations
Design of Embedded Systems: End-to-End Computation
-Embedded Platforms Modeling b9 )
-Multitask/Multithread ;;g B
Programming " ‘
-Scheduling algorithms
Communication for Cyber-Physical | Multi-hop communications
Systems
-Multi-hub communication 12 P
-Wireless sensor networks k) EI??
-Real-Time Communication
-1IEEE 1588 Protocol
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-Workflow-based Message Passing

Analysis and Verification
-Temporal Logic

1. Model-based Vehicle
Control - Simulation

-Equivalence and Refinement 2.Model-based Vehicle L RN
-Reachability Analysis and Model Control -implementation B |
Checking 3.A miniature virtual traffic
-Quantitative Analysis light system
ORHPN FHP !
R -
In this lab, the students will familiarize themselves with the radio and
] MAC protocol API from the nano-RK operating system and implement
Multi-hop

communications

the interface between the firefly module and the miniature electric
vehicle. The goal is to implement a routing protocol to support multi-hop

communications between nodes.

Indoor
localization
system based on
RSSI

In this lab, the students will implement an indoor localization system
using the RSSI of the received packets. The goal is to provide estimated
location of the miniature electric vehicle to the system as GPS is not
available in an indoor environment. The implementation can be based on
numerous localization schemes which can be found in the existing
literature.

Discrete System

This exercise will evaluate the use of accelerometers and rate gyros for
measuring tilt and tracking changes in location. A major objective of this

and Se_nsor lab is to understand how to model the behavior of a sensor, how to deal

Modeling . . LT -
with noise, and how to evaluate limitations in precision and accuracy.

In this lab, the students will learn how to model actuators using discrete
system model. In particular, they will learn how to model motors, robotic

Actuator S : .

Modeling arms, _etc. The objective of this lab is t(_) understand how to model the
behavior of an actuator, how to deal with control errors, and how to
evaluate limitation in precision and accuracy.

End-to-End In this lab, the students will learn and practice how to compose a system

Computation

with sensors, computing components, actuators. In particular, they will
practice and learn how the components in the system interact with each

Modeling other, and how the components collaborate to accomplish the goals.
Model-based Students will simulate the vehicle control programming task using
Vehicle Control | LabVIEW. This first part of the lab involves creating a LabVIEW model
- Simulation and simulating it.

Students will repeat the vehicle control programming task using
Model-based . ) )
Vehicle LabVIEW. This second part of the lab involves downloading the model

Control-implem
entation

onto the Luminary/iRobot platform and evaluating the actual

implementation.

A miniature
virtual traffic

In this lab, the students will develop upon their efforts in the first two
Labs. They will implement efficient traffic control schemes in the form
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light system of firmware for both the vehicles and the traffic controller at the
intersection. The goal is to navigate the vehicles to their destinations in
the shortest amount of time and we will hold a competition between
teams of students at the end.
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Week 1~2 : Introduction
Naming conventions, Li-lon cells, Li-lon BMSs, and Li-lon batteries
Week 3~5: BMS options
Functionality, technology and topology
Week 6~8: BMS functions
Measurement, management, evaluation, external communications, logging and telemetry
Week 9: midterm exam
Week 10~11: Off-the-shelf BMS
Simple, sophisticated, cell manufacturers’ BMSs and comparison
Week 12~15: Custom BMS design
Using BMS ASICs, analog BMS design, Ready-Made, Digital BMS designs, custom digital BMS
design, cell interface and distributed charging
Week 16~17: Deploying a BMS
Installing, configuring testing, troubleshooting, using
Week 18: final exam
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%3k 3+ (Analog IC design)
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T# kg mEH (Introduction of power and battery management)
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