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Tuaa A Tuma B (Revision 2)

Broadcom BCM2835
System on a chip (SoC)
(CPU, GPU, DSP, SDRAMandSingle USB Port)

700MHz ARM1176JZF-S core
CPU

(ARM11 family, ARMv6 instruction set)

Broadcom VideoCore IV @ 250 MHz

‘ OpenGL ES 2.0 (24 GFLOPS)
GPU

andencoder

| MPEG-2 and VC-1, 1080p 30 h.264/MPEG-4 AVC high-profile decoder



256 MB (Shared with

512 MB (Shared with GPU)

2 (via the build in integrated 3-port USB hub)

A CSI input connector allows for the connection of RPF designed camera

module (@8nuuVN 1HIFoUADND Raspberry Pi Camera Module TAgInng)

Memory (SDRAM)

GPU)
USB 2.0 Ports 1(direct form BCM2835)
Video Input
Video Outputs

and NTSC standards.
Audio Outputs

for audio input)

|
Onboard storage

Composite RCA (PAL and NTSC), HDMI (rev 1.3 & 1.4), raw LCD Panels

via DSI 14 HDMI resolutions from 640x350 to 1920x1200 plus various PAL

(GIN3a09uVL A9 111V RCA taztl HDMI)

3.5 mm jack, HDMI, and as of revision 2 boards, I’S audio (also potentially

SD/ MMC/ SDIO card slot (3.3V card power support only)

Onboard network

Low-level
peripheralsLow-level

peripherals

Power ratings

Power source
|

-—

Size

Weight

None

—

10/100 Ethernet (8P8C) USB adapter on the third

port of the USB hub

8 x GPIO, UART, I’C Bus, SPI Bus with two chip selects, I’S audio +3.3V,

+5V, Ground

300 mA (1.5 W)

700 mA (3.5 W)

5 Volt via Micro USB or GPIO header

45 ¢. (1.6 0z.)

85.60 mm x 53. Mm (3.370 inch x 2.125 inch)




2.2.3 fegalassadavesanawasme 19 2 Juaa

RASPBERRY PI MODEL A

RCAVIDED AUDID  LEDS 1x USB
Vo S d 49/\‘
(KB

256MB Rm/

puscy D M'

SD CARD POWER

&

RASPBERRY PI MODEL B

RCAVIDED AUDIO  LEDS

>\ xUSB
&y

.

$12MB RAM\/ <

ugery  HOMI S

5101 2.4 Meod1Inseadaueia Raspberry

2.2.4 a7 5zneuVYeIVBIA Raspberry Pi (Model B)

l J oi:' 1 [ ] [ g
drmilsznovveduesia NaeIINeY Nauilszneunan ¢ og 13 aIU ALAI]

517 2.5 A19619183A Raspberry

U

[ [

10

1N 2.5


http://thaieasyelec.com/products/development-boards/raspberry-pi/raspberry-pi-512mb-model-b-detail.html

11

s = .. . A @ 1
1) woin GPIO BaluTuaa A 1ag B (Revision 1) NN Pin dztnilouny ualuiaa

B (Revision 2) 32U@NANNY 3188210800319 2.6 uaz 2.7

3.3V 3.3V
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GPIO 17| 11/12/GPIO 18 __GPI017]12/12/GPI0 18
GPIO 21|13 GPIO 271
 GPI022[1516/GPIO 23 GPIO 22| 15/16/GPIO 23
7] 18|GPIO 24 3.3v|17]18|GPIO 24
sP10 MOS|| I sp10 Mosl| 19|
sP10 MIso| 21| 22|GPI0 25 sP10 MIso) 21/22/GPIO 25
~SP10 SCLK| 23| 24/sP10 CEO N SP10 SCLK| 23| 24/SP10 CEO N
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New wireless telemetry port.
This port is used with the new USB Port

Telemetry adapter cable for
APM 2.5 (mcluded) [J Your choice:
b Right-angle or
- straight connectors.

Power selector pins
and jumper.

................

W m New style GPS port

e y : ¥ { Optional 1/0 ports
Power
selector pin
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[J Optional 1/O ports Old style GPS port
New external
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import cv
import math
color_tracker_window = "Color Tracker"

class ColorTracker:

def _init__ (self):
cv.NamedWindow( color_tracker_window, 1)

self.capture = cv.CaptureFromCAM(0)

def run(self):
while True:

img = cv.QueryFrame( self.capture )

#blur the source image to reduce color noise

cv.Smooth(img, img, cv.CV_BLUR, 3);

#convert the image to hsv(Hue, Saturation, Value) so its

#easier to determine the color to track(hue)



hsv_img = cv.CreateImage(cv.GetSize(img), 8, 3)

cv.CvtColor(img, hsv_img, cv.CV_BGR2HSYV)

#limit all pixels that don't match our criteria, in this case we are

#looking for purple but if you want you can adjust the first value in

#both turples which is the hue range(120,140). OpenCYV uses 0-180 as

#a hue range for the HSV color model

thresholded_img = cv.CreateImage(cv.GetSize(hsv_img), 8, 1)

cv.InRangeS(hsv_img, (160, 80, 220), (180, 90, 230), thresholded_img)

#determine the objects moments and check that the area is large

#enough to be our object

moments = cv.Moments(cv.GetMat(thresholded_img,1), 0)

area = cv.GetCentralMoment(moments, 0, 0)

#there can be noise in the video so ignore objects with small areas

if(area > 100000):

#determine the x and y coordinates of the center of the object

#we are tracking by dividing the 1, 0 and 0, 1 moments by the area

x1 = cv.GetSpatialMoment(moments, 1, 0)/area

y1 = cv.GetSpatialMoment(moments, 0, 1)/area

x2 =320

y2 =240



distance = math.sqrt((x2-x1)**2+(y2-y1)**2)

#print 'x: ' + str(x) +'y: '+ str(y) + ' area: ' + str(area)

print 'distance : ' + str(distance)

print 'area: ' + str(area)

#create an overlay to mark the center of the tracked object

overlay = cv.CreateImage(cv.GetSize(img), 8, 3)

cv.Circle(img, (int(x1), int(y1)), 2, (255, 255, 255), 20)

cv.Add(img, overlay, img)

#add the thresholded image back to the img so we can see what was

#left after it was applied

cv.Merge(thresholded_img, None, None, None, img)

#display the image

cv.ShowImage( color_tracker_window, img)

if cv.WaitKey(10) == 27:

break

",

if _name_=="_main_":

color_tracker = ColorTracker()

color_tracker.run()
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