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Agenda 
IoT Scenarios 
Adventure Tracker Demo 
How It's Made 
§  Sensor Data Collection Using Node.js* 

§  Cloud Analytics Using IBM* Bluemix  
§  Voice Recognition and Text to Speech with PocketSphinx and eSpeak using Python* 

§  Image Processing With OpenCV Using C++ 
§  Video Capture With libav 
§  Media Storage Using Microsoft* Azure* 

§  Node.js Server on Intel® Edison Board 
§  App Development and Deployment Using Intel® XDK IoT Edition 

Key Take Away 
References 
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IoT Device Scenarios 

§  Collect sensor data and send it to the cloud for analytics 

§  Control connected devices remotely through cloud or local 
communication mechanisms 

------------------- 

§  Perform image processing on the device 

§  Text to speech and speech to text type of conversion at the device 
level 
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Reading Sensors using MRAA and UPM 
 

•  Open Source IO Libs (UART, SPI, GPIO, I2C, AIO)  
•  Enables portability between devices 
•  Supports Intel® Galileo and Intel® Edison boards, MinnowBoard MAX, 

Beaglebone, Raspberry-Pi 

•  High level library repository of sensor drivers 
•  Sensors/Actuators using libmraa 
•  Making it easy to control 
•  Expanding support to Industrial grade sensors 

libmraa aka “MRAA”: https://github.com/intel-iot-devkit/mraa 

UPM: https://github.com/intel-iot-devkit/upm 

UPM and MRAA supported by Johnny-Five and Cylon.JS 
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Adventure Tracker Helmet 
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USB Hub and 
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Black Electrical 
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USB Camera 
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Adventure Tracker – Technical Mapping 

Helmet with 
sensors, 
camera, 

speaker and 
microphone 

Take a picture 

Record video 

Dictate blog 

Temperature 

Find faces 

Air quality 

Mobile App 
or Web 
Server 

Sensing 
temperature and air 

quality and then 
submitting it to the 
cloud for analytics. 
Live blog with text, 
pictures, videos. 
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How It’s Made, aka The Kitchen Sink 

Hardware 
Intel® Edison 

UVC Webcam 

Speaker 

Microphone 

Helmet 

IDEs 
Intel® XDK IoT Edison 

Eclipse* IDE  

Sensors 
Air quality sensor 

Temperature sensor 

Cloud Providers 
IBM* Bluemix 

Microsoft* Azure* Cloud  

Packages/Libraries 
OpenCV 

PocketSphinx 

eSpeak 

LibMRAA and UPM 

Programming 
Languages 

Node.js* 

C/C++ 

Python* 

HTML5 & JavaScript* 
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Sensor Data Collection Using Node.js* 

Sensors and actuators templates are available on Github and software.intel.com/iot/sensors 

The Intel® XDK comes with a complete set of starting templates and examples 
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Cloud Analytics Using IBM* Bluemix 

IBM* Bluemix enables users to create, deploy, and manage applications in the 
cloud 

How to use IBM Bluemix with Intel® Edison board for cloud analytics 
§  Create two SDK for NODE.JS* instances: 

1.  Adventure Tracker application: Connects to the Edison board and receives/
stores data 

2.  Adventure Tracker Viz application: Visualizes the collected data 
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Cloud Analytics Using IBM* Bluemix 
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Cloud Analytics Using IBM* Bluemix 

How to create Adventure Tracker App 
Create SDK For NODE.JS* 

Add Internet of Things service 
§  Using the dashboard, add the Intel® Edison board 

as a device 
§  Note down the following information in order to 

establish connection between the Intel Edison 
board using Node.js and IBM* Bluemix 
§  Organization 
§  Type 
§  ID 
§  Authentication token 

§  Add Cloudant NoSQL DB 

 



@intel_stewart  #IoTDevfest #intelmaker 

Cloud Analytics Using IBM* Bluemix 
How to create Adventure Tracker Viz 
App 
Create SDK for NODE.JS* 

Bind the previously create Internet of Things 
service 
Download and install the cf command-line from 
the Bluemix website 
IBM provides a stand-alone sample web app that 
is written on the node.js framework to visualize 
the events received from registered devices 
§  Customize it and then upload it to the app using 

cf 
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Cloud Analytics Using IBM* Bluemix 
How to establish connection using Node.js* 

 

 

 

 

 

 

How to publish sensor data to the cloud 
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Cloud Analytics Using IBM* Bluemix 
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Voice Recognition and Text to Speech With PocketSphinx 
and eSpeak Using Python* 

Voice Recognition using PocketSphinx 
§  PocketSphinx is a lightweight version of CMU’s Sphinx for performing natural language 

processing offline  
– ALSA is used to record audio 

§  eSpeak is an open source software speech synthesizer for English and other languages 

Edison doesn’t come with these libraries by default, and new repo is needed to get these files. 
§  To configure the repository, add the following lines to /etc/opkg/base-feeds.conf: 

src/gz all http://repo.opkg.net/edison/repo/all 

src/gz edison http://repo.opkg.net/edison/repo/edison 

src/gz core2-32 http://repo.opkg.net/edison/repo/core2-32 
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Voice Recognition and Text to Speech With PocketSphinx 
and eSpeak Using Python* 

How to enable Intel® Edison board to use PocketSphinx 
§  Install Advanced Linux* Sound Architecture (ALSA) packages and dependencies  

–  aplay –Ll (Check that ALSA is able to see the headset) 

–  cat /proc/asound/cards to find the USB audio device 

–  Create a ~/.asoundrc file and add the line to configure the headset 

§  Use the Sphinx Knowledge Base tool to generate a new language model (.lm) and 
dictionary (.dic) 

How to enable Intel® Edison board to use eSpeak 

§  Install espeak package 
–  $opkg install espeak 
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Voice Recognition and Text to Speech With PocketSphinx and 
eSpeak Using Python* 
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Image Processing with OpenCV using C++ 

OpenCV is an open source computer vision and machine learning software 
library 
 
How to install OpenCV package on Intel® Edison Board  
§  Add OpenCV package repository location to /etc/opkg/base-feeds.conf  
$opkg update 

$opkg install python-opencv 

 



@intel_stewart  #IoTDevfest #intelmaker 

Image Processing With OpenCV Using C++ 
How to take pictures 
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Image Processing With OpenCV Using C++ 
How to find faces 

findFaces(frame) 
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Image Processing With OpenCV Using C++ 
How to execute from Node.js* 

 

 

 

 

findfaces 
takepicture 

startrecording 
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Video Capture With libav 
Libav provides cross-platform tools and libraries 
to convert, manipulate and stream a wide range 
of multimedia formats and protocols 

Install libav using  
§  opkg install libav 

Install “avconv” npm module 

Use avconv in Node.js* program to create and 
convert mp4 videos 
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Video Capture With libav 
Convert this mp4 to HTML5 compatible H.264 format 
 
 
 
 
 
 
 
Once converted to H.264 format, upload this video file to Azure* 
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Media Storage Using Microsoft* Azure* 

How to use Azure* Cloud with Intel® Edison board 

•  Create blob storage container 

•  Find the access keys 

•  Find the http end point 

•  Upload blob data to this http end point  

 



@intel_stewart  #IoTDevfest #intelmaker 

Media Storage Using Microsoft* Azure* 

Create your  

blob storage 

 

 

 

 

This is not the 
endpoint you 
are looking for.  

endpoint 
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Media Storage Using Microsoft* Azure* 

Find your keys 
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Media Storage Using Microsoft* Azure* 

Note down your http end point 
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Media Storage Using Microsoft* Azure* 

How to enable the Intel® Edison board to use Microsoft* Azure* 

npm install azure-storage  

 

 

 

Replace this with your key 
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Node.js* Server on Intel® Edison 
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App Development and Deployment Using Intel® XDK 
IoT Edition 
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App Development and Deployment Using Intel® XDK 
IoT Edition 

video 

picture 

face 
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App Development and Deployment Using Intel® XDK 
IoT Edition 
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App Development and Deployment Using Intel® XDK 
IoT Edition 
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App Development and Deployment Using Intel® XDK 
IoT Edition 

video 

picture 

face 
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Next Steps: 
 

•  We will post the example code on GitHub : IP scanning in Process 

•  Build one yourself, add new features, eg GPS and local SD card, post on 
instructables.com 

•  Decompose this and use the modules for your own projects. 

•  Contribute to the project on Github. 

•  Send a thank you note to @GraceMetri and @ragural who developed this 
project originally. 
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References 
http://software.intel.com/iot : More examples and white papers 
https://software.intel.com/en-us/iot/microsoft-azure   
https://software.intel.com/en-us/articles/enabling-ibm-bluemix-on-the-intel-edison-
board  
……………………………….. 
https://github.com/w4ilun : Edison XDK/Node.JS and Socket.io examples 
https://github.com/drejkim/edi-cam : A standalone video streaming Open-CV 
example. 
https://github.com/smoyerman/ More voice control, ibeacon, OpenCV examples 
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Command Line Audio Examples 
 Find your device   

cat /proc/asound/cards : USB Audio is device 2 on my system 

 

To record audio  

arecord -vv -fdat "hello.wav” Hit ctrl-c to stop recording. 

To play it back, using correct default device 

aplay hello.wav 

To have the system speak in a Scottish accent 

espeak -s 120 -v en-sc "Thank you for listening, this is espeak using the Scottish variant" --
stdout | aplay -Dplughw:2,0 
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