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Bundmg Sophisticated Robots
with
ViewPort and the Parallax Propeller

Hanno Sander
Silicon Valley HomeBrew Robotics Club
April 29th, 2009

http://mydancebot.com
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Demos:

DanceBot balancing and guided by vision

Tune DanceBot with ViewPort
measure tilt, position, 10, NTSC

Tune fuzzy logic

Debug Propeller Spin Code
Find Objects with OpenCV
face, color, circle

PropScope

- Simulated DanceBot



Ei1ght 32 bit processors @80MHz for $8

Divic

Spin

Parallax Propeller

high level object oriented language

e sophisticated projects mto 1 cog/task.

Asm fast enough to imnput/output video signals.
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Demo #1: DanceBot

Pre-Process
Location of Person

Sensors
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(Quadrature Encoder Position, Velocity

Gyroscope Tilt, Rate of Turn

Acceleromet er
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Logic Actuators
Find person and
set target position

Fuzzy PID Loop to Drive 2 Motors
balance and

achieve target

position
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Monitor/Change Variables
Analyze Data

OpenCV Vision Engine
PhysX World Simulation
Integrated Debugger

Software Frame Grabber
NTSC->ADC->4 Pins
Memory

Image Processing
Frame->Variables

Position
Encode pulse
length/phase

Tilt
SPI| Accelerometer
Hobby Gyro

Kalman
50Hz update to
eliminate drift

Fuzzy Control
Balance and
Keep position

PWM
Proportional fwd/rev

Conduit
Share Data

meanceBot.com

Gyro
Accelerometer
Encoder
Camera

Motors



Demo #2: ViewPort

Debugging Tool

Monitor/Change variables in live program

Paral
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Simulated Instruments: DSO, LSA, Spec_trl.lm.'.;

ax Product: Magazine Ad, Press Release

B B el Ram e

for the PmpellerThe t.ool combines

EEEEE E an integrated debugger with powerful

graphics that show you what's
going on within the chip!



mDanceBot.com

ViewPort

' _.Custo‘m Yiews Intuitive Controls

Propeller
Shared Memory
and Input/Output

Your Program
on 7 Cogs

ViewPort shares
data using 1 Cog

Stream Data over USB at 2Mb/S Change Data



Demo #3: Spin Code Debugger

Spin is C++ like language: repeat, if, outa, x:=2

Integrated ViewPort Debugger includes:

B re akp O 1nt 2 viewPort 4.1F BETA- will imeout n February Q@@

Pause

3 types of Step
Profiler . N
Interpreter
Call stack
1w omory
Vlew 10 States

=) NTAatTion
vpconfig
vp.share (e0utStr, @b)
-t
vp. txt (@0utStr, string( Type your name’))
repeat
b++
33 repeat while InStr[@]==
at+
35 strAdd (20utStr,string("Hello ) ,eInStr)
@36
37 InStr[0]1:=0
38 pub strAdd (out,inl,in?) |leni, len2

39 lenl:=strsize (inl)

40 bytemove (out,inl, lenl)
L1 lenZ:=strsize (in?)
47 bhotamava lant+lant in? lan?+1)

yPE your name
Hanno
ello Harno
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Demo #4: OpenCV

OpenCV is computer vision library maintained by
Willow Garage (funded by Google)

Find objects: face, color, circle

Process object location with Spin Code on Propeller



| ——

l
W

|

Lt

i

Demo #35: PhysX

Nvidia PhysX: GPU-accelerated physics simulator:
Friction, gravity, joints...

Simulated DanceBot, controlled by code on
Propeller

é\«'igwport v4.1.504
Ele Edit View Configuraton Plugns Debug Help
i Lbad Cofnect Step IMbps ~|i ¥

Steered by Face location as oo o
found by OpenCV ==== 58

Inspired by recent IEEE talk

Blob X=550 Y=639,W=7 H=10 i
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Demo #6: PropSche |

Multi-function USB Oscilloscope/Function
| Generator/Loglc Analyzer for $199
‘Retail Product by Parallax

b5 Powere_c} by ViewPort library
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