SmartSense Specification













SmartSense Specification
Design documents
National Semiconductor Confidential

Version	Changes	By / Date
1.0	Combined all docs. into one.	JES, 31-Jan-2011
		
		
		
		
		
		




[bookmark: _Toc283980885]SmartSense Product Definition
	V1.0
	24-Aug.-2010


General Description
SmartSense is an accessory to a mobile Smartphone in the form of a wristband or wristwatch.  It functions as a health and fitness aid, gathering data about the user’s environment and activities.  From these streams of data, which include ambient temperature, skin temperature, movement in 3 axis, and galvanic skin response (skin resistivity), many aspects of the user’s emotional response and activity level can be determined.  It is projected that local and cloud-based applications will be developed to enhance subscribers lives toward healthier living and to promote fitness and sleep.
Purpose
The SmartSense accessory is to be developed by National Semiconductor as a prototype to enable a ~month long field trial, gathering anonymous data on 200 – 250 users in markets served by Orange.  Filtered raw data is wirelessly transferred between the SmartSense accessory and the User’s Smartphone, which then transfers the data to an aggregated database stored in the cloud.  This raw data will be analyzed to determine what type of inferences can be made about the user’s activity level, sleep effectiveness and correlation of their emotional state to significant events during their day.
Data can also be used in real time to infer location, enhancing GPS use and increasing effectiveness of mobile advertising and social applications.
Main Features
SmartSense will contain the following feature set and design goals:
· Temperature
· 2x: skin and ambient
· Most important is skin
· 3-axis Accel.
· GSR
· Case design
· Stylish and Cool
· Robust / strong
· Upload data to phone @ 30 min. Freq.
· Data log for 1 day
· Battery life of 2 days
· Simple charging connector
· MicroUSB or clip
· Bluetooth 2.1+EDR
· Range 3’
· Over the air firmware upgrade

Overview
SmartSense is a wearable personal healthcare/fitness device for monitoring and analyzing health related data. The wearable piece is a compact and esthetically attractive wearable device which continues acquire health data and store it on local non-volatile memory according to user defined patterns. Sensor data is accessed and presented through a wirelessly tethered mobile device such as Android based handset or tablet via Bluetooth. Device configuration is also conducted through the wireless interface.
The wearable -piece stores raw sensor data captured based on a schedule set by user. Raw sensor data is not processed nor interpreted at the wearable -piece other than to remove redundancy and to reduce storage footprint. Sensor data is offloaded onto the host mobile devices where data processing, interpretation, and presentation are conducted.

[image: ] The following sensors are supported:
· Galvanic Skin Response (GSR): measurement of small current flow through skin which changes with skin conductivity
· Ambient temperature: temperature sensor mounted on PCB
· Skin temperature: thermistor mounted next to skin
· Accelerometer
· Heart Rate monitor: 3-lead ECG utilizes one ADC input
The wearable device is paired with one mobile host at a time.
Hardware Block Diagram
The initial release uses an Atmel ATXmega 32A4 uC connected to an external 64Mbit flash serial memory as the core controller. The following diagram provides a high level overview of the device. 


Figure 1 Hardware Block Diagram
[image: ]LED Display
There are a total of six LEDs mounted in a row as shown on the PCB TOPSIDE COMPONENTS diagram.  Only four are used in the Male or Female versions of SmartSense, but they are different sets of four.
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