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LEAD MCMPIM.JPEG Decoder Eval
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Robot State,

Sensing & Control
Algorithms (“Al”)

» THIS IS YOU! Y o
m \\ N Control Outpurs

- Joints with 20 DOF
- ‘Behavior transitions

Sensors Inputs

- Camera

“'Stereo micraphones
- IR distance sensors
- Accelerometers

- Tactile sensors

- Vibration sensor
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Our goal
for week 7!
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Figure 1: Field dimensions in mm.

Anything stand out to you about the field design?
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Let's Start with B&W Images
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It's just a bunch of NUMBERS!

C) %,&)

(0,0

(
&)
() %7
(& (&
&&
%% & ( %
(& )
&(  '%
' &

11



C) %,&) ( (8 (3%9

(

% $'( &)'&
? @-%8 %9 % (8**B!-! -% 9
? @-% $ 8. ()($#:B. (% *9
? 4& 8%*1=D9
? % 8E#J # *9
?26& "%(.:'") % &)# ' %
? @-%'& 8%( * 7%9
E EL E
of these or you will have
processed GARBAGE!
E % .&)
63 & &( & %)
8 % 9
1 %% . ()($ $(& 0
M!#IIIIN

¢ (&) -%

0£1(x,Y) £ 255

12



E %
A $ & % &
?2 % %% 8 (9 ( (
$" (% (
5%$( % &( & $ &
&)4 & (( &
A $ & E
- ( ( C# "%
%() '%)
A &&( ( 8%7 %% 9
0% C
Oo>=9 $ %
0>04% G

13



1 4 %

$ ( (
&( ( & &

( ) (%) (
$ %

=% -% ( C
%% $ ) #P $ (3

P %
% )( 3 % C ( % 0
() %
1 &) ) % $ $)( %
& (+
E &) 4 &
&) -% (
'&
@%( ' & % |
() (&&

@7%$% ( .QEQ.Q.QL (&&

Planar

Packed
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Red Green Blue
(n=2545s5 =11) (n=1036,5 =14.8) (n=45.1s = 607)

Issue of
Thresholding!

Segmented
Color Image
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if (imR<=rMax && imR>=rMin && imG<=gMax && imG>=gMin &&imB  <=bMax && imB>=bMin )
x=1,

else 4\
x=0; Conditional Branch is a control hazard!

Could result in a flushed pipeline!!!
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X = imR<=rMax && imR>=rMin && imG<=gMax && imG>=gMin && imB  <=bMax && imB>=bMin;
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* www.robocup.org
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X =

imR<=rMax && imR>=rMin

&& iMG<=gMax && imG>=gMin &&imB  <=bMax && imB>=bMin;
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| x = imR<=rMax && imR>=rMin && imG<=gMax && imG>=gMin && imB

<=bMax && imB>=bMin;
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|x:inRed[ imR] && inGreen[ imG] && inBlue[ imB]
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The first color is
embedded in the LSB.

The next color is
in the next bit
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Raw Image
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Segmented Image

* http://www-2.cs.cmu.edu/~jbruce/cmvision/
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Red , Red ,
Mmax
fon max
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Blue =0 Blue = 255
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| X = blueRed[imB][imR] & blueGreen[imB][imG]
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Y 0299 0587 0114 R 0
Cb = -0169 -0331 0500 G + 128
Cr 0500 -0419 -0082 B 128
* Onepossibleonversion
“Greyscale”

Y= 0.30*R+0.59*G+0.11*B
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