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Computer Engineering 
CSE 398 Embedded & Mobile Systems Lab

Required 3-credit Junior-level lab at Syracuse University.

Focus:

Design and prototype system-level project 

with the Raspberry Pi platform.

Emphasize system-level hardware-software integration.

■

■

Course Context

lab workstation and hardware components



Computer Engineering 
CSE 398 Embedded & Mobile Systems Lab

Course Context

Position of this lab course 
within the Computer Engineering curriculum



Phase I: Regular Labs

The first 8 weeks focus on highly 

structured laboratory sessions.

Two 3-hour lab sessions per week.

Phase II: Custom Project

The final 5-6 weeks are for an open-

ended design project. 

Student groups propose and implement 

their own projects.

Two-Phase Lab Structure



Phase I: Regular Lab Session Topic

Foundational 
Sessions

Newly Added AI 
Sessions



Faster-Whisper Speech Recognition 

.

Regular Lab Session Example 1

Configure Audio settings on Raspberry Pi

Install and test Faster-Whisper on Raspberry Pi

■

■

Exam the resource usage (CPU, RAM) of different models 
of Faster-Whisper

Design a voice-based food menu ordering system that runs 
locally on Raspberry Pi

■

■



MobileNet Real-Time Image Classification

.

Regular Lab Session Example 2

Use pre-trained MobileNetV3-Large via PyTorch

Understand the pre-trained dataset (ImageNet-1K)

■

■

Configure run setting for edge devices (CPU thread, int8 
quantization, QNNPACK for ARM core)

Observe different real-time performance under different 
CPU threads (max 4 cores for Raspberry Pi) 

■

■



MediaPipe Edge AI

.

Regular Lab Session Example 3

Try Raspberry Pi examples from MediaPipe Studio,
Such as Gesture Recognize, HandLand Mark, Face Detect, 
Pose Landmark, …

■

Hardware–Software Integration with MediaPipe.

Extend one MediaPipe use case and connect the AI 
detection result to a hardware output on Raspberry Pi 
(LED, Motor, small display, …)

■



Core Idea

Hardware-Software Integration

A foundational competency in Computer Engineering

AI on Edge Device

A distinctive skill for Computer Engineering students in modern AI era 



Phase II: Custom Project (Demo Day)



Phase II: Custom Project (Example)



Thanks
Course Materials are open-access on my GitHub Repo:

https://github.com/BotYue

Yue Cao
Assistant Teaching Prof
Syracuse EECS

Jiamin Zhao
Graduate TA
Syracuse EECS

https://github.com/BotYue
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