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Union Pacific Multimedia Wall 
Cyclone Real Time Interactive 

System (CyRIS) 
●  Designed to capture 

attention 
●  Learning tool for 

students 
●  Showcase the ECpE 



Union Pacific Multimedia Wall 

●  12 55” LED HDTVs 
●  72 point multi-touch 

IR beam grid 
●  Bose 5.1 surround 

sound 
●  Dedicated windows 

machine 
●  55” Panasonic touch 

monitor test machine 



Problem Statement 
The current interface and content displayed on the 
Union Pacific Multimedia Wall is uninteresting, 
unintuitive, sluggish, and fails to demonstrate the 
interactive potential that the hardware can provide. 
 



Goals 
Create enticing applications 
●  Leverage full hardware potential 
●  Easily maintainable 

 
Revamp main layout 
●  Deploy created applications 
●  Intuitive navigation 
●  Displays dynamic information 
●  Visually scalable content 

 



Constraints & Considerations 
●  Intuiface’s limited ability to: 

○  Embed third-party applications 
○  Provide dynamic content 
○  Create customized assets 

●  Accuracy and response time of IR sensors 
●  Lack of source code from Phase I 
●  Scheduling access to main display 



Requirements 
Functional 
●  Launchable applications with minimal navigation  
●  Display relevant information to multiple viewers 

consistently 
●  Transitions between main interface and applications 

 
Non-Functional 
●  Minimize system response time 
●  Secure & Reliable 
●  User Friendly 
●  Inviting to users 

 
 



Conceptual Layout 



Stellarium App & Screensaver 
Realistic sky for the naked eye 

Open Source Star Exploration 
Sunset-to-Sunrise Screensaver 
Explore countless stars, planets & constellations 
 
Challenges: 
Building Stellarium from open source repository 
Working with Intuiface designers to create a custom interface asset 



Brain Byte / Super Cy 



Club & Research Spotlight 

Challenges: 
I.  Getting access to virtual 

machine. 
II.  Working with limitations of 

Intuiface interface design. 
 

Solutions: 
I.  Contacting with virtual 

machine management at ISU. 
II.  Used a static layout to 

prevent distortion. 











Ticker 

GET /labstatus 

Salt Minion API 

FIND A WORKSTATION NEAR YOU 



Directory Search 
Look me up sometime 

GET /search?
term=Alex Hay 

ISU Directory 



Same-Origin Policy 

ISU 
Directory 

Technical Challenge 

Blocked 
by SOP 

Node.js 

●  Circumvents 
SOP 

●  Easier to future 
proof 

●  Easier parsing / 
formatting 

●  Central 
location for all 
API endpoints 

Problem 
 

Solution 



InCadence (Music Machine) 
Embrace your fugue Play 3 Instruments 

●  Keyboard 
Synthesizer 

●  Drum Sequencer 
●  Drum Pad 

Over 150 MIDI Soundfonts 
●  129 Synth MIDI 

Soundfonts 
●  28 Drum MIDI 

Soundfonts 

Keyboard Synthesizer (TOP) - Drum Pad (LEFT) 
Drum Sequencer (NEXT SLIDE) 

Splash Screen 



InCadence (Drum Sequencer) 
 

INSERT DRUM SEQUENCER VIDEO HERE 



Challenges 
I.  Working within hardware 

constraints 
II.  Understanding open-source 

libraries with minimal 
documentation 

III.  Implementing changes to 
open-source libraries to fit 
specific needs 

IV.  Integrating different open-
source libraries together 

InCadence (Solutions) 
Solutions to (I.) 
•  Optimized/minimized number 

of system calls in code to 
reduce latency. 

•  Created Drum Sequencer that 
doesn’t depend on latency. 

Open-Source Libraries 

Multi-Touch For Java 

Programming Music in Java 

Solutions to (II. III. IV.) 

Experiment 

Research Examples 

Testing 



System Design 



Modular Decomposition 



UI Flow 



Platform Usage 

REST                    & 
     Java JDBC 



Testing 
Due to high GUI development in our project, the majority of testing was 
done by user-level tests and a strenuous manual process with a small 
amount of iterative unit testing. 
 

User-level Tests (FAN club events) 
●  Usability 
●  Performance 
●  Accessibility 
●  Enticement 

 
Security / Operational Testing 
●  Windows shortcuts exposure 
●  Windows bar exposure 
●  Static Wall Prevention 

 
Performance Tests 
●  5 second launches 
●  Frequent updates within every 5 minutes 
●  2 second exits 

 



Fan Club Survey Feedback 
Directory Search: 
Q: Was the purpose of the Directory Search intuitive? Why or Why not? 
A: Somewhat not.  Could use a label to clarify what it does. 
 
Q: The application is limited to 6 results. How many should it show? 
A: 6 is fine, I don’t anticipate needing more. 
 
InCadence: 
Q: Was each instrument intuitive to use (i.e. play, drag, scale)? Why or Why not? 
A: Piano needed more sensitivity, and how to close an instrument was not intuitive 
by just looking at it. 
 
Stellarium: 
Q: The option buttons are only accessible by dragging up from the bottom of the 
screen. Where is the most convenient place that they should be? 
A: Along the left side. 
 
Ticker: 
Q: was the purpose and information intuitive and understandable? Why or Why not? 
A: Yes, this would be great for college tours/visits; however, instead of saying 
other, say Windows. 
 



Project Milestones 



Resource & Cost Estimate 

Resource Estimated Price 

Intuilab Enterprise Edition 
License - Composer 

$996/year 

Intuilab Enterprise Edition 
License - Windows Player 

$310/year 



Group Responsibilities  
Randy Groh 
●  CMS | Club & Research 

Spotlight 
●  Daily Brain Byte 
●  Super Cy 
 

Alex Haynes 
●  Directory Search 
●  Ticker 
 

Brandon Kuha 
●  CMS | Club & Research 

Spotlight 
 

Ian Rosenbery 
●  InCadence (Music Machine) 

- Recording 
●  CyMaps Recovery 

 

Brylee Raupp-Timmons 
●  InCadence (Music 

Machine) 
●  CyMaps 
 

Maria Vognsen 
●  Ticker 
 

Aaron Zatorski 
●  Stellarium 

Screensaver/
Application 

●  CyMaps 


