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Background 

• Battelle Laboratories 

– Non-profit organization that performs R&D for 

Government and Industrial clients 

– Based in Columbus, Ohio 

– Project sponsored by the Advanced Sensor 

Systems Group 

 



Background 

• Previous Project Scope 

– Used WI-FI communication to transmit raw 
data to a smart-phone 

– Developed an application that processed the 
information transmitted to the smart-phone 

• Our Project Scope 

– Expand upon the previous team’s application 
to allow commands to be sent from the smart-
phone to the sensor using a more universal 
communication system 
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Main Goal 



Conceptual Design 

Single Sensor Block Diagram 



Design Objectives 

 

1. Research communication systems 

2. Develop communication module 

3. Design smart-phone Application for 

Sensor control 

4. Create software simulation of actual 

Sensor 

5. Assess key performance parameters of 

smart-phones 

 

 



Trade Study 

RF Circuitry 
• Relatively expensive  
• Large circuitry 
• External power possibly needed 
• Time consuming to tune circuit 
• A/D Conversion  
Wi-Fi 
• Network needed 
Bluetooth 
• Short range (20-30m). 
Zigbee 
• Low data rates  
• New technology  
 

Cons: 



Selection Matrix 

 

Criteria

Im
p

ortan
ce

WI-Fi RF Zigbee

Power 5 9 1 9

Size 1 9 3 3

Range 5 3 9 3

Speed 1 9 9 1

Adaptability 5 1 9 9

Complexity 1 9 1 3

Cost 2 9 3 3

EMI 3 9 1 9

137 117 145

Possible Solutions



Proposed Design Solution 

 

• Zigbee integration to computer simulated sensors 
• Zigbee integration to Phone transmission and reception  
• Antenna Boosting for Zigbee Signal 
• GUI development  
• Possible additions  

• Mesh network 
• Moving sensor 
• External power 
• FFT from spring project 

 



Software 

• Java 

• Android SDK 

• Eclipse IDE 

 



Android GUI 

 

• Very Simple and User 
friendly. 

• Screen with sensor 
controls. 

• Screen with status 
updates. 
 
 
 



Hardware 



Risk Analysis 

Software 
 
• Code adaptability from Spring 
• Code adaptability on future 

phones 
 

External transmission technology 
 
• Access to the data 
• External hardware  
• Not a focus for phone 

developers 
 



Budget 

Proposed Budget       

Items Amount Price (Each) Price (total) 

XBee Starter Kit 1 $307.62 $307.62 

USB to Mini-USB (OTG) 1 $15 $15 

 Amplifier Parts 1 Minimal Minimal 

 Android Smart-phone  1 $0 $0 

Total Cost $325 



Finished 

Questions? 


