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Port Listing Foot and Wrist

Foot module
	PORT
	Function

	A.0
	Analog input of z-axis accelerometer

	A.1
	Analog input of x-axis accelerometer

	C.7
	LED indicator, z-axis packet transmission

	C.5
	LED indicator, received step packet from wrist

	D.0
	Bluetooth TXD -> MCU USART0 RX

	D.1
	MCU UART0 TX -> Bluetooth RXD

	D.2
	LED indicator, onboard LED blinks at 1Hz as keep alive signal



Wrist module
	PORT
	Function

	A.0
	LED indicator, LCD active

	A.1
	LED indicator, toggle on receive x-axis data

	A.2
	LED indicator, toggle on step detected

	A.3
	LED indicator, toggle on receive z-axis data

	A.4
	Configuration/Pace Display mode switch

	A.5
	Up button

	A.6
	Down button

	A.7
	Enter Button

	C.0
	LCD

	C.1
	LCD

	C.2
	LCD

	C.4
	LCD

	C.5
	LCD

	C.6
	LCD

	C.7
	LCD

	D.0
	Bluetooth TXD -> MCU USART0 RX

	D.1
	MCU UART0 TX -> Bluetooth RXD



Software function tables
foot.c
	task1_pollADC
	A/D conversion on channels A.0 and A.1 of the internal A/D converter
Package and send z-axis acceleration data to wrist module
Accumulate x-axis acceleration data

	task2_receive_step
	Receive and parse packets from wrist module
Package and send x-axis acceleration data to wrist module

	task3_keepalive
	Blink a test LED at 1Hz

	initialize
	Set up the A/D converter and kick off first conversion
Initialize the UART streams
Set up port directions

	main
	Call initialize
Create semaphores to protect variables
Create and schedules tasks



Wrist.c
	task1_configuration
	Take in user input and sets global parameters for stride length and desired pace

	task2_update_LCD
	Calculate average velocity using a sliding window average
Display desired pace, calculated pace, and step count on LCD screen

	task3_recv_bluetooth
	Receive and parse packets from foot module
Calculate jerk and detect steps based on z-axis information
Place information about x-axis acceleration in global variables for task2 to use

	initialize
	Initialize the LCD
Initialize the UART streams
Set up port directions

	main
	Call initialize
Create semaphores to protect variables
Create and schedules tasks



Packet Structure
z-axis packet
	Axis (int): 0
	z-axis instantaneous acceleration (int)
	timestamp of instantaneous acceleration (unsigned long)
	empty (signed long) : 0



x-axis packet
	Axis (int): 1
	overflow count (int)
	time between last measured step and current step (unsigned long)
	sum of x-axis acceleration over that time period ( signed long)


Parts Cost Table
	Part Description
	Vendor
	Unit Price
	Quantity
	Total

	ATMega1284P
	Lab Stock
	$5.00
	2
	$10.00

	White Board
	Lab Stock
	$6.00
	1
	$6.00

	Solder Board (6”)
	Lab Stock
	$2.50
	1
	$2.50

	LCD (16x2)
	Lab Stock
	$8.00
	1
	$8.00

	2-pack HC-05 Bluetooth Modules
	NY Platform (eBay)
	$16.58
	1
	$16.58

	MMA2260D X-Axis 1.5G Accelerometer
	Freescale Semiconductor/Lab Stock
	$0.00
	2
	$0.00

	SOIC Carrier Board/Breakout Board
	Lab Stock
	$1.00
	2
	$2.00

	9 Volt Battery
	Generic
	$2.00
	2
	$4.00

	2 Pin Flat Jumper Cables
	Lab Stock
	$1.00
	2
	$2.00

	Duct Tape
	Lab Stock
	$0.00
	1
	$0.00

	Potentiometer
	Lab Stock
	$0.00
	1
	$0.00

	Wires, Resistors, Capacitors
	Lab Stock
	$0.00
	Many
	$0.00

	Buttons, Switches, LEDs
	Lab Stock
	$0.00
	Many
	$0.00

	Total
	
	
	
	$51.08



Test Results
Table 1: Julie 100 ft. pace and step accuracy for .74m stride length
	Steps Actual
	Steps Detected
	Step Error (%)
	Pace Actual (min/mile)
	Pace Measured (min/mile)
	Pace Error (%)
	Stride Length Actual (m)

	42
	42
	0
	16:35
	15:52
	4.35
	.73

	40
	40
	0
	14:44
	12:15
	1.69
	.76

	39
	38
	2.5
	14:33
	13:15
	8.91
	.78

	38
	38
	0
	14:33
	12:04
	17.05
	.81

	41
	42
	2.4
	16:05
	12:52
	20.02
	.74

	41
	42
	2.4
	16:17
	10:01
	38.47
	.74

	Average Error
	1.22
	Average Error
	17.61
	



Table 2: Julie 200 ft. pace and step accuracy for .75m stride length
	Steps Actual
	Steps Detected
	Step Error (%)
	Pace Actual (min/mile)
	Pace Measured (min/mile)
	Pace Error (%)
	Stride Length Actual (m)

	84
	86
	2.45
	10:30
	10:50
	3.17
	.72

	84
	80
	4.76
	18:41
	13:59
	25.16
	.72

	84
	83
	1.19
	18:43
	12:25
	33.66
	.72

	84
	84
	0
	18:22
	12:54
	29.76
	.72

	84
	80
	4.76
	18:55
	12:40
	33.04
	.72

	82
	80
	2.44
	18:24
	12:58
	29.53
	.74

	Average Error
	2.60
	Average Error
	25.72
	





Table 3: Julie 300 ft. pace and step accuracy for .75m stride length
	Steps Actual
	Steps Detected
	Step Error (%)
	Pace Actual (min/mile)
	Pace Measured (min/mile)
	Pace Error (%)
	Stride Length Actual (m)

	122
	120
	1.6
	18:05
	12:30
	30.88
	.75

	124
	120
	3.3
	18:33
	13:22
	27.94
	.74

	122
	117
	4.1
	18:05
	15:51
	12.35
	.75

	124
	120
	3.3
	18:34
	15:43
	15.35
	.74

	124
	120
	3.3
	18:46
	15:00
	20.07
	.74

	Average Error
	3.12
	Average Error
	21.32
	



Table 4: Ellen step accuracy and latency, Day 1
	Steps Actual
	Steps Detected
	Step Error (%)
	Latency from last step to last display (estimated s)

	15
	14
	1.6
	3

	15
	13
	3.3
	3

	15
	14
	1.6
	3
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	28
	3.4
	N/A

	28
	29
	3.6
	N/A

	30
	29
	3.3
	N/A

	55
	53
	3.6
	N/A

	50
	47
	6.0
	N/A

	80
	81
	1.3
	6

	89
	87
	2.2
	6

	Average Error
	3.0
	



