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ABSTRACT

Currently, Technology has become an integral part of human daily life
for interacting our own life and making the life more simply and easy. This project
studies is developing a running sensor of heart rate, speed, and calculate distance
using Raspberry Pi with python language. The sensor will monitor heart rate and
pass through the Raspberry Pi with its speed and position by GPS Module. The
Raspberry Pi will process the data and display its status.
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3.1.1 Block diagram
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31]17’1 3.1 Block diagram
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3.2 1asagilanidlun1snaasy

3.2.1 Raspberry Pi Model B+ (Uasnrauimas 32 Jnvuraidn)
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33V @ @ 1024
1010 @ @ GND
109 @ @ 1025
'1011,@ @ 108

'GND @ @ 107 |
IDSD @ @|IDSC
105 @ @ GND'
106 @ @ 1012
013 @ @ GND
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3.2.3 Keyboard & Mouse
Wugunsalildlunsvinusauiy Raspberry Pi tieldlumstiousdauas
TUsunsuaIune9vifiu Raspberry Pi

gﬂﬁ 3.8 Key-board & Mouse

3.2.4 &8 LAN
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3.2.5 3Wiad luga (GPS Module)

¢ d 9vu aw o i vy ala TR A
aunsalelysuiinshumisesdiwasids Tngazanunsadudleing

AuEe wazssasmeildlunmsiduurasade

5Ui 3.10 GPS Module

Features

Grove compatible interface

Ultra high sensitivity : -160dBm

Low power consumption : Max 40mA@3.0V
Configurable form 4800 Baud to 57600 Baud rates
Supports NMEA and U-Blox 6 protocols

55
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3.2.6 avudAsHA LCD U PCD 8554

« d k7 ./ :J o) ﬂl 1 ﬂ‘j’
gunsalialduaniuatoyaiivanidnsinisislundasais

U311 soumama

Features

» Single chip LCD controller/driver

» 48 row, 84 column outputs

» Display data RAM 48 x 84 bits

» On-chip:

~ Generation of LCD supply voltage (external supply also possible)

- Generation of intermediate LCD bias voltages

- Oscillator requires no external components (external clock also possible).

» External RES (reset) input pin

» Serial interface maximum 4.0 Mbits/s

» CMOS compatible inputs

» Mux rate: 48

» Logic supply voltage range VDD to VSS: 2.7 to 3.3 V

» Display supply voltage range VLCD to VSS

- 6.0 to 8.5 V with LCD voltage internally generated (Voltage generator
enabled)

- 6.0 to 9.0 V with LCD voltage externally supplied (Voltage generator
switched-off)
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Adsmsihnudasduradysungy
from  future  import division
import spidev, time, threading, os, sys, Queue, MySQLdb
import RPi.GPIO as GPIO
import pcd8544.1lcd as lcd
from gps import *
from math import *
conn = spidev.SpiDev (0, 1)
conn.max_speed hz = 1200000
adc channel = 0
queue = Queue.Queue ()
hqueue Queue.Queue ()
vgueue Queue.Queue ()
squeue = Queue.Queue ()
ON, OFF = [1, 0]
db = MySQLdb.connect ("localhost", "root", "raspberry", "project")
cur = db.cursor ()
cur.execute ("SELECT * FROM userdata WHERE Priority=1")
result = cur.fetchall()
for row in result:
name = row[0]
age = row([1l]
weight = rowl[3]
nhr = row[5]
surface factor = row[6]
tf = 0.84
mhr = 208 - (0.7*age)
rhr = nhr*3
voZ2max = 15.3* {mhr/rhr)
if voZmax >= 56:
cff = 1
elif vo2max < 56 and vo2max >= 54:
cff = 1.01
elif voZmax < 54 and vo2max >= 52:
cff =M 02Z
elif voZmax < 52 and vo2max >= 50:
cff = 1.03
elif voZ2max < 50 and voZmax >= 48:
cff = 1.04
elif voZ2max < 48 and vo2Zmax >= 46:
cff = 1.05
elif voZmax < 46 and voZmax >= 44:
cff = 1.06
elif voZmax < 44:
cff = 1.07
def bitstring(n):
s = bin(n) [2:]
return '0'* (8-len(s)) + s

Il

def read():
cmd = 128
if adc channel:
cmd += 32

reply bytes = conn.xfer2([cmd, 0])



reply bitstring = ''.join(bitstring(n)
reply = reply bitstring[5:15]
return int (reply, 2)

ANFINISAIUALNIGVIIULDISEUY GPS

class gpscontrol (threading.Thread) :
def  init (self):
threading.Thread. init (self)
self.gpsd = gps (mode=WATCH ENABLE)
self.running = False
run(self):
self.running = True
while self.running:
self.gpsd.next ()
def stopgpscontrol (self):
self.running = False
@property
def fix(self):
return self.gpsd.fix
@property
def ute(self) :
return self.gpsd.utc

def

AdsludaulunisAiuiusesEn

def distance(lonl, latl, lon2, lat2):
lonl, latl, lon2, lat2 = map(radians,
dlon = lon2 - lonl
dlat = dat2 = latl

a ¥ sin(dlat#2) **¥2) + cos{latl)
¢ = 2 * atan2(sqrt(a), sgrt(l-a))
dis = 6371000 * ¢

return dis

class heartsensor (threading.Thread) :
def _ init (self):
threading.Thread. init (self)

self.running = False
run (self):
self.running = True
BPM = 0

Signal = 0

IBI = 600

Pulse = False

rate =
sampleCounter = 0
lastBeatTime = 0O
P = 512

T = 512

def

[lonl,

* cos (lat2)

to, ¢, o, 0o, 0, 0, 0, 0, O,

for n in reply bytes)

ha Y lonZ,

* sin(dlon/2)**2

0]
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tresh = 512

anmp = 100
firstBeat = True
secondBeat = True

N =20
cl =0
cz2 =0

fingerFlag = True
while self.running:
Signal = read()
sampleCounter += 2
N = sampleCounter - lastBeatTime
if Signal < tresh and N > ((IBI/5)*3):
if Signal < T:
T = Signal

if Signal > tresh and Signal > P:
P = Signal
if N > 250:
if Signal > tresh*1.2 and Pulse == False and N >
(IBI/5)*3 and fingerFlag == True:
Pulse = True
cl =20
cz2 =0
IBI = sampleCounter - lastBeatTime
lastBeatTime = sampleCounter
if firstBeat:
firstBeat = False
continue
if secondBeat:
secondBeat = False
for i in range (10):
rate[i] = IBI
runningTotal = 0

for i in range(9):
rate[i] = ratel[i+1]
runningTotal += rate[i]
rate[3] = IBI
runningTotal += rate[9]
runningTotal /= 10
BPM = 60000/runningTotal
queue.put (round (BPM, 2) )
if signal > 850:
cl += 1
if 1 » 250%
fingerFlag = False
tresh = 512
P = 512
T = 512
rate = [0, 0, 0, 0, 0, 0, 0Q, 0, 0, 0]
lastBeatTime = sampleCounter

50



firstBeat = True
secondBeat = True
cl =0

if fingerFlag == False:
queue.put (0)
if Signal < 100:
c2 += 1
if €2 > 250
fingerFlag = True
c2 =20
if queue.gsize() > 5:
with queue.mutex:
gueue.queue.clear ()
if Signal < tresh and Pulse == True:
Pulse = False
amp = P - T
tresh = amp/2 + T

P = tresh

T = tresh
if N > R500%

tresh = 512

P = 512

T = 512

Lightreab=de \O/ 0, YO RCID0, WO 0.8/ ==ty |
lastBeatTime = sampleCounter
firstBeat = True
secondBeat = True
Time.sleep(0.002)
def stopsenscor(self):
self.running = False
GPIO.setmode (GPIO.BCM)
GPIO.setup (25, GPIO.IN, pull_up_down=GPIO.PUD_UP}
GPIO.setup (22, GPIO.IN, pull up down=GPIO.PUD UP)
startFlag = False
gpsc = gpscentrel ()
heart = heartsensor ()
timestamp = 'none'
s =0
gpsc.start ()



52

ANFINIAVUANITUITUYDITEUY

def stopmai
global

1E atar

sta

tot

tot
nl
n2

whi

whi

if

els

if
els
i

tf)*(s/1000
eli

tf)*(s5/1000
eli

tf)*(s/1000
eli

tf)* (s/1000
eli

tf)* (s/1000
G

n(channel) :

startFlag

tFlag == True:

rtFlag = False

alh = 0

alv = 0

= hqueue.gsize()

= vqueue.gsize ()

le not hqueue.empty():
ghr = hqueue.get()
totalh += ghr

le not vqueue.empty():
gv = vqueue.get ()
totalv += gv

totalh ==

avhr = 0
e:

avhr = round(totalh/nl,2)
totalv ==

avv = 0
23

avv = round(totalv/n2,2)
surface factor == 0:

calories burn = round((0.95*weight +

JEaf 8.L2)

f surface factor == -1;

calories burn = round(({(-0.02*-10) + 0.35) * weight +
) * e Tl

f surface factor == -2:

calories burn = round((((-0.01*-20) + 0.50) * weight +
Wotf, 2)

f surface factor == 1:

calories_burn = round((({(0.05*10) + 0.95) * weight +
)\ (chip vy
f surface factor == 2:

calories burn = round((((0.07*15) + 0.7) * weight +
) * Ty, 20

.execute ("UPDATE runstatus SET Speed=%s, Distance=%s,

Heartrate=%s, Calories=%s WHERE Date=%s",

(avv, s,avhr
db

lad.
led.,
lcd.
lcd.

lecd
Ted
lcd
GPIO.wait_f
res
def restart

(calories burn, timestamp))

commit ()

clsL)

mtext (0, "User :" + str(name))

mtext (1,"V :" + str(avv))

nbtext (2,75 " 4+ stris))

.qtext (3,"HR :" + str(avhr))

.mtext (4,"Cal :" + str(calories burn))
.mtext (5,str(timestamp[0:10]))

or edge (25, GPIO.FALLING)

tart ()
():



def

python = sys.executable

os.execl (python, python, * sys.argv)
main():

global startFlag, timestamp, s
time.sleep(2)

Jed.drit()

lcd.backlight (ON)

poll = gpsc.fix.altitude

while str(poll) == 'nan' and startFlag == False:

poll = gpsc.fix.altitude

led.cls ()

lcd.mtext (2, "GPS not ready")

time.sleep(0.5)
lcd.cls ()
led.mtext (2, "GPS standby")
lcd.mtext (3, "Press Start™)
GPIO.wait for_ edge (25, GPIO.FALLING)
heart.start ()
startFlag = True
GPIO.add_event detect (22, GPIO.FALLING,
callback=stopmain, bouncetime=500)
try:

utec = gpsc.utc

gmt = int(utc[11:13]) + 7

if gmt >= 24:

gmt = gmt$24
timestamp = utc[0:10] + " " + str(gmt)
cur.execute ("INSERTINTOrunstatus

(Date, Speed, Distance,Heartrate, Calories)
VALUES (%s, 0, 0, 0, 0)", timestamp)

db.commit ()
rlonl = 0
rlatl = 0
rlonz = 0
rlat2 = 0
palt = 0
ohrate =
s =40
while startFlag == True:
rlon2 = round(gpsc.fix.longitude, 5)
rlatz round (gpsc.fix.latitude, 5)
nalt = gpsc.fix.altitude
lonl = rlonl
latl = rlatl
lon2 = rlon2
lat2 = rlatz2
dalt = nalt - palt
if lonl != 0:
d = round(distance(lonl, latl,
rd = round(sqrt{d**2 + dalt**2)
s += rd
v = gpsc.fix.speed
if queue.empty():

0

Solaathl L3t 199

lon2, latz) ; 2}
r2)
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hrate = ohrate
else:
hrate = queue.get(
if v != 0:
vqueue.put (v)
if hrate != 0:
hqueue.put (hrate)

I

maslunsiasnseaoanas LCD

Tedscls()
lcd.mtext (0, "User :"+ str(name))
led. et @™V " + sTrvim
lcd.mtext(2,"S :" + str(round(s,2)))
lcd.mtext (3,"HR :" + str(hrate))
lcd.mtext (5, str(timestamp[0:10]))
ohrate = hrate
rlonl = rlon2
rlatl = rlat2
palt = nalt
time.sleep (1)
except KeyboardInterrupt:
print "Force Cancle by User"
finally:
pass
1f _ Ingme ., 7)) Fedicitivy 4
main ()

1 L 4

Code d@unu login

<html>
<div align = "center">
<img src ="head.jpg">
<link rel = "stylesheet" type ="text/css" href="test.css">
<hi>
<form action="login.php" method="post">

Username : <input type="text"
name="username"><p>

Password : <input type = "password"
name="password"><p>

<input type = "submit" value="Log in">
<div class="clear"></div>

</form>

</hl></font></html>

: 1 _y

<html><TITLE>PROJECT2</TITLE>

<div align="center">

<img src ="head.jpg">

<Head><CENTER><font size = "10">Personaldata</font></CENTER></Head>
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<body background="bg.jpg">

<?php

Sconnection = mysql connect('localhost', 'root', 'raspberry');
mysgl_select db('project');

Squery = "SELECT * FROM userdata";
Sresult = mysql query($query);

?2>

<table>

<?php

while ($row = mysgl fetch array($result)){
echo "<tr><td>Name : </td><td>" . Srow['Name']

"</Ed></tr><tr><td>Age : </td><td>" . Srow['Age']
"</td></tr><tr><td>Weight : </td><td>" . Srow['Weight']
"</td></tr><tr><td>Height : </td><td>" . $row['Height']
"</td></tr><tr><td>AverageHeartrate : </td><td>" . Srow['Heartrate']
"</td</tr>";

}
>
</table>
<?php
mysqgl close();
7>
<form action = "Edit.html" method = "get'">

<button type = "submit">Edit</button>
<br><br>
<?php
$connection = mysgl connect('localhost', 'root', 'raspberry');
mysgl select db('project');
2>
<table border="4" bordercolor="grey" cellpadding="2"
cellspacing="2">

<Ers
<th>Date</th><th>Speed</th><th>Distance</th><th>Heartrate</th><th>Ca
lories</th> </tr>

<?php
$result = mysgl query("SELECT * FROM runstatus;");
$row = mysqgl num rows ($result);
for ($i=0; S$Si<$row; Si++){
SDate = mysql result(Sresult, $i, 'Date'):
$Speed = mysgl result(Sresuld, $i, 'Speed');
$Distance = mysql result($result, $i, 'Distance');
SHeartrate = mysqgl result($result, $i,
'Heartrate');
$Calories = mysql result({Sresult, $i, 'Calories');

echo "<tr> <td>$Date</td><td><p align='center'>
$Speed</p></td><td>$Distance</td><td>$Heartrate</td><td>$Calories</t
da> <L/tr>v;

}
echo"</table>";
mysgl close();




7>

<br><br>

<a href="index.html"><font size="4">Back</font></a>
</html>

<html>
<link rel="stylesheet" type=text/css" href="test2.css">
<form action="editname.php" method="post">
<font size="5">Name</font> : <input type="text"
name="Name" >
<input type = "submit" value="Update">

</form>

<form action="editage.php" method="post">

<font size="5">Age</font> : <input type="text" name="Age">
<input type = "submit" value="Update">
</form>

<form action="editweight.php" method="post">
<font size="5">Weight</font> : <input type="text" name="Weight">
<input type = "submit" value="Update">

</form>
<form action="edithight.php" method="post">
<font size="5">Height</font> : <input type="text" name="Height">
<input type = "submit" value="Update">

</form>
<form action="editahr.php" method="post">
<font size="5">AverageHeartRate</font> ¢ <input type="text"

name="ahr">
<input type = "submit" value="Update">

</form>

<form action="echo.php" method="post">
<input type = "submit" wvalue="Back">
</form>
<br>

</html>
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