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Topics of Discussion

•Introduction to the project

•Development platform selection and testing

•System development and testing

•Conclusion
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Introduction

•EXECUTIVE SUMMARY

•Primary factors in choosing this project

•Original Scope

• Initial system architecture concept

EXECUTIVE SUMMARY

This goal of this project is to greatly 

increase the probability of salvaging 

the entire frozen food contents of a 

malfunctioning deep-freezer by 

providing prompt notification to the 

owner via local alarm, cell phone 

text, and email.
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Primary factors in choosing this project 

•Developing a better understanding  of 

wireless communications and protocols.

•Learning internet and email protocols for 

communicating data.

•Exploration of home automation. 
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Original Scope

•Dedicated Remote sensing unit programmed to 

analyze temperature sensor input and wirelessly 

transmit information to Base unit.  

•Base unit programmed to handle internet/email 

access and user interface.  

•Prototype circuit board to be used for the Remote 

unit once the code has been developed.
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Development platform selection and testing

• Intermediate System Architecture

•Selection of Development system

•Elimination of Wireless capability

•Selection of Exosite Portals web service

•Final System Architecture

Intermediate

Graphical

System

Architecture
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Commercial development tools from Microchip 

and Freescale were considered but the Arduino 

family of products was selected due to the low 

initial investment and wide availability of 

support files and hardware. 

Experimentation with Arduino Ethernet Shield 

demonstrated ease of internet communication 

from the basic UNO microcontroller board. Focus 

changed to finding a system that would support an 

Ethernet-capable, single device approach. 
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Current

Graphical

System

Architecture
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System development and testing

•Initial investigations of Arduino platform

•Initial investigations of Exosite platform

•Combined Arduino Exosite experimentation

•System functionality testing

Arduino Exploration

•Learning user interface/programming environment

•Experimenting with digital I/O

•Analog Input

•PWM output

•Data storage/presentation via SD card / Ethernet Shield

•One-Wire “smart” device functionality - Maxim 
temperature sensor.
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Exosite Portals experimentation

• Importing data from public  data sources

•Analysis of incoming data by using events and alarms

•Designing “Dashboard” user interface utilizing a 

selection of configurable "widgets” for data 

presentation. 

•Sending output through email when alarm is triggered 

or for continued normal operation.
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Event/alarm generating email every time the 

temperature hit 70 degrees in Minnesota

Combined Arduino Exosite experimentation

• Initial struggles with installing personal Arduino stemmed from not 

realizing that the two Dashboards each have a separate “key” code.

• Three different devices can be selected for a dashboard, but up to 100 

sets of data can be streamed to account from the three devices.

• Multiple events and alarms can be configured from one or multiple 

data streams.

• By varying data rate accumulation in the Arduino and Exosite, data 

can be formatted  for system analysis or normal operation.

• Communication is robust, if internet connection is maintained.
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System functionality testing

• Initial Freezer temperature investigation with T/C meter

• Thermal mass addition for adding stability to measurement.

• Insertion of Thermal sensor into freezer

• Connecting Thermal sensor to same thermal mass as T/C

• Cyclic monitoring of freezer T/C temperatures vs Arduino/Exosite

• Incremental addition of events and alarms for profiling freezer.

• Addition of local LED indication of system operational parameters
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Setup for the Freezer Temp over 15F for 10 minutes Event

Large temperature swing can be seen here, with times corresponding to 
8:51 and 8:59, as indicated in the screen above and emails below.
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URL to observe dashboard at Exosite(made public).
https://portals.exosite.com/views/1151182056/2435822232

https://portals.exosite.com/views/1151182056/2435822232
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Risks

Primary Technical Risk:

Software and system integration.  

Primary Schedule Risk:

Implementing each of the software interfaces, major components 
of the project.

Primary Cost Risk:

If the developmental H/W and S/W can be obtained gratis, the 
primary cost risk will be production of the Remote prototype 
device.
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Sample requirements

D-1 System shall be capable of operating in the 

presence of other residential/commercial wireless 

systems.  (phone/mouse/Wi-Fi)

Test

Utilization Environment Requirements

B-3 Alarm will be set when the maximum 

temperature safety barrier is breached.*

Test

Performance Requirements

A-4 Base unit shall be capable of accessing internet 

for email and data interchange.

Demo

Operational Requirements

Experience Gained

• Setup of router for external communication to a particular device on 

local network through port forwarding

• Identifying project priorities when initial timelines are compromised

• Introduction to configuring network and internet communications

• Identifying required milestones and allocation of resources

• Setting specific goals to facilitate achieving milestones.

• Providing dedicated time for each task, prioritizing essential tasks.

• Initial introduction to personal home automation.
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Questions?

Demo

• https://portals.exosite.com/views/1151182056/2435822232

ssce_bienz@yahoo.com 

M……fb

https://portals.exosite.com/views/1151182056/2435822232

