
EE 267 Lab 7 Notes 

General: 
This week, we switch our focus to spatial audio. The coding involved in this assignment 

is minimal and will be in javascript only. We provide a full implementation of the Arduino code for 
Quaternion streaming for you. 
 

Instruction video: 
https://drive.google.com/file/d/0B5NTUnzaBybMZm5pRGo5Z0xQaW8/view?usp=sharing 
 

Starter Hardware: 
We use the VRduino for this homework, but only the IMU features. No lighthouses 

required for this assignment. Be sure to install the vrduino.ino file provided to you on to 
your arduino before continuing with this homework. 

Starter Software: 
Once again, we ask you to use Node.js to setup a local server. As we would like to read 

local files on your machine from JavaScript, we use an HTTP server to serve all static files in 
addition to the WebSocket Server that we have been using to stream the serial data to the 
browser. Since this program is provided for you, please review the Lab 5 Writeup to install the 
required packages for the server.js stream. I’ve provided a quick overview here: 

● In your terminal, navigate to the homework 7 directory. 
● Type npm install 
● Launch the node server: node server.js 
● Quaternions should begin to stream from the VRduino to the computer. 

Opening the html file : 
Unlike previous weeks, we ask you to open the index.html files through the local HTTP 

server that we have launched with the terminal. Follow these steps: 
● Launch the local server with Node.js (see instructions above). 
● In your browser, navigate to the following website: localhost:8080 
● You should see Task 1 and Task 2. 

 

https://drive.google.com/file/d/0B5NTUnzaBybMZm5pRGo5Z0xQaW8/view?usp=sharing


Starter Files: 
● server: We use it to launch a HTTP server and a WebSocket server. See above 

for further info.  
● vrduino: We have released a working VRduino code to stream quaternions to the 

computer. The quaternions stream by default - no need to select which type of 
data to stream. 

● assets: This directory contains all the sound files used in the assignment. The 
audio directory has sounds for you to play through the browser, while the hrir 
directory contains the impulse responses collected from the CIPIC dataset. All 
audio files are converted to monaural to simulate the stereo effect with HRTF. 

● js:  
○ hrir_container.js loads the correct HRIR based on a provided azimuth and 

elevation. We ask you to implement the nearest neighbor lookup based 
on the azimuth and elevation. Please extend this class. 

○ hrir_convolver.js convolves the audio sample with the desired HRIR 
provided by the hrir_container class. This streams the audio to the left 
and right ears.  

○ speaker.js creates an audio playing object in the 3D world. This object 
contains a sound source file to play and a 3D position. You can multiple 
speaker objects at different points in space and they will all play 
simultaneously. 

○ Task1.js is completed for you. Run your own perceptual experiments from 
the browser. 

○ Task2.js is for you to complete. We have implemented the basic structure 
to create audio playing nodes and stream them to a headset. We leave it 
up to you to implement proper HRIR filter selection based on the 
calculated azimuth and elevation of the head with respect to the sound 
source. Please extend this class. 

Resources: 
● EE267 Lecture 13 Notes 
● HRTF Coordinate System 
● Spatial Audio in Google VR 

Hints: 
● Please follow the Homework 7 Updates thread on Piazza by clicking the top right button. 

We will update the write-up, starter code, and lectures as bugs are spotted. We expect 
you to stay current with this thread and let us know if you have any issues or 
uncertainties. 

https://developers.google.com/vr/concepts/spatial-audio
https://stanford.edu/class/ee267/lectures/lecture13.pdf
http://interface.cipic.ucdavis.edu/sound/tutorial/psych.html


Submitting assignments: 
There’s a submit.js file that we include. Don’t touch it! But when you’re ready to submit, 

open the render.html file in your browser and drag the entire js folder onto the browser window. 
This will zip up all required files. Upload this zip file to gradescope with the .pdf writeup. Since 
we don’t include the provided audio files in the submission, the zipped code would not work as it 
is. 
 


