3 Pure data + Gem 4 Pure data + Gem

Using the camera getting the display right

Every Pd patch can be used by other patches just like any

This is a render-chain. C1t—1 :
Rreate, 1 fJemhead Al Cart it with Cend built-in object.
ways start it wi gemhead. Open up [mn-flip] which is just another Pd patch used by
this one.
'3, destroy . .
K b ) . ¢ We call that an abstraction. In order to not confuse it
pix_video takes the video image from your camera with the built-in objects I save my abstractions with a
gemwin = special prefix.
= : =
pix_texture . .
— textures the video image
= = 1 = head This is a render-chain.
t emhea
rectangle 4 3] onto an rectangle SrEEEEy E Always start it with gemhead.
=
'__0', destroy
- - takes the video image from your camera
pix_video
gemwin =
=
Challenges:
=
. . pix_texture| textures the video image
1 Flip the image around. il
2 Adjust the image size and ratio.
mn-flip edit this one!
Here are some suggestions how to approach this:
Suggestion 1 Suggestion 2 Suggestion 3 Tectangle 4 3| onto an rectangle
=
=
none
orizontal Challenge:
=
. rotate . :
vertical | Point the camere on yourself. Raise your left hand. Is the
there is something simpler Image mirrored or not? Hint: it is mirrored if it behaves
oth R just like a mirror would.
rotateX¥Yz
- = = If it isn't mirrored: open up [mn-flip] and manipulate it
pix_flip

L in such a way that the image becomes mirrored. Save it.



Zl Pure data + Gem
Using the camera to extract motion from the live video

How do we detect movement? Simply by comparing the current
frame of the video with the previous frame.

This is a render-chain.

= =
create, 1 gemhead } )
Always start it with gemhead.
T, destroy
pix_video takes the video image from your camer:
=
gemwin
= pix_rgba converts the colorspace

Pix_movement 0.5 compares the frames

2 i enables the alpha channel
pix_texturg textures the video image
mn-flip

rectaﬁ?le 43 onto an rectangle

=

Challenge:

use 'pix blop to express the detected movement in a number.

[ — N — B — B — |
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EB Pure data + Gem

Substract the presence from the past

How do we detect movement? Simply by comparing the current

frame of the video with the previous frame.

=
create, 1
[—]

T
;rame $1

gemwin
[

?emhead

%, destroy I

pix_video
=

Pix_di f;

[— =
pix_texture
=

rectan?le 45

Other objects to try:

%igrection $1

= =
pix_compare

=, =
pix_subtract
=

This is a render-chain.

Always start it with gemhead.

takes the video image from your camera

pix_separator pix_separator — separators duplicate the

pixel information.

T

pix_delay lO%F delay one of the streams

calculate the difference

texture the pixels

on a rectangular shape



Pure data + Gem

ob

the pix_movement object creates a black and white image
from the difference to the previous frame with a

bitmap)
threshold.

=c'reate, 1 =g}emhead

3, destroy
pix_video
=

gemwin
=

pix_rgba

T

pix_movement O.;

etn

pix_texturg
=

mn-flip

rectan?le 43

Challenge:

Using the camera to extract motion from the live video

(a

This is a render-chain.
Always start it with gemhead.

takes the video image from your camer:

converts the colorspace

threshold

compares the frames

enables the alpha channel

textures the video image

onto an rectangle

use ?ileoﬁ to express the detected movement in a number.

5c¢

Pure data + Gem
Using the camera to extract motion from the live video

the pix_movement2 object allows a lower and higher threshold

=
create, 1

T, destroy

gemwin

=

Challenge:

?emhead

pix_video
=

pix_rgba

T

pix_movement2 0.2

et

' =
pix_texture
=

mn-flip

rectaﬁ?le 43

=

This is a render-chain.
Always start it with gemhead.

takes the video image from your came:

converts the colorspace

T

low and high thresholds

0_; compares the frames

enables the alpha channel

textures the video image

onto an rectangle

use pix blob to express the detected movement in a number.

[ == — B — I — |



(5 Pure data + Gem
Using Background substraction

If we compare the current frame to the previous frame, we
loose the position if the tracked object stops moving.

An aproach to this is to substract the Background

=c'reate, 1 =g'emhead This is a render-chain.
Always start it with gemhead.

f0, destroy Dix_video Toadbang

r -

gemwin 12 pix_rgba

5
L . converts the colorspace
Teset( set refgfence frame
threshold
Dix_backgroun compares the current frame to a
I stored one
alph?\[l
I

mn-flip detects the center of gravity

%ix_ﬁob T

N

> 0.00

takes the video image from your camera

of blobs in the alpha channel

T if the blobsize is to small
don't show the crosshair

textures the image iy texturd
=

onto an rectangle Zrectan?l you may have to ajust this for your

3 mn-coor_map
computer and camera

the render chain gemhead
may be toggled
by 0 or 1 sent

to gemhead TranslatexyZ 0 0 0.0T
s
rectangle 0.01 T the crosshair
Z
rectangf% 10.0T]
=
Challenge:

use ?ix_multiblob instead
a =1

E) Pure data + Gem
Using the micropone to trigger

Here we use the microphone to trigger some visual events

=
create, 1

Gdc~

3, destroy Sound input

gemwin 24

= op~ 100] low pass ip~ 400 high pass filter
env~ env~ detect volume
4% 507
=
emhead
g pow 7 pow 1
rectan&fe 0.2
TransfatexyZ 1 0 3
rectanéfe 0.2
=
Challenge:

change the color of the objects dependng on the volume

use Tolor, or CO1GLRGE| .
= =

Toadbang

&=

’

pd dsp 1



EB Pure data + Gem
Using sound to signal the detected movement

=
create, 1

T)', destroy

gemwin
=

This is a render-chain.

=
emhead ,
9 It always starts with gemhead.
pix_video takes the video image from your camera
=
pix_rgba converts the colorspace to rgb + alpha

pix_movement 0. compares the frames

textures the video pix_texture

onto an rectangle rectaﬁgle 453

Toadbang

%el 3000]
L

7
pd dsp 1

this switches audio on

alp = enables the alpha channel
pix_giob T detects the blob(size)
mn-flip =

> 0.0T]

=

a

change
a

sel T

spigot

t bb

open hahn.jaif, 1

z

readsf~ 2

=]

when the patch is loaded

E) Pure data + Gem

Draw a line following the movement

We can follow the movement by drawing a line

between the detected points.

%reate, 1 Eemhead
%' destroy pix_video
0
jemw1n 12 pix_rgba Toadbanq

5.2

pix_movement

Ialph'é\[]

Zpix_ﬁiob 7

mn-flip

textures the image pix_texture

=]
onto an rectangle rectaﬁale 1 3]
=
?emhead

pack

—

pd

> 0.00

t

f

f

mn-Ccoor_map

~

:

This is a render-chain.

Always start it with gemhead.

takes the video image from your camera

converts the colorspace

compares the current frame to the
threshold p.
previous one

detects the center of gravity
of blobs in the alpha channel

= if the blobsize is to small

don't draw

you may have to ajust this for your
computer and camera



]_() Pure data + Gem
check one Pixel for it's value

We can check one pixel for it's color and luminance like
this:

=c'reate 1
! Gemhead

H

T, destroy T b ab here we use the gemhead to trigger
=

= = o= on each render cycle
gemwin 12
=
pixl vildeo
I =
mn—|f 1ifp
l?\‘ displays the image
\\
pix| separator pix_separator
ix_texture:
8.5 P 2
=
= rectangle 4 ki
. =
the small square to indicate
=5ix_ where the color is detected
=
=
L alpha va gemhead
= [ —]
unpack f f £
= = =
red green blue £n—coor_map
Franslatexyz 1 0.0T]
square 0.07
=
Challenge:

1 Use the values to output some sound
2 Use the color values and visualize them with colored dots
3 compare the pixels color to the average color in the

. e
image usingpix mean_color
= =

1-]_ Pure data + Gem
The double gemhead idiom

Let's see how to check the luminance for more than one spot

=
create, 1

%, destroy

t
gemwin 12 g

Toadbang

1
\I s list-info

gemhead
separator separator
pd position
plx v1deo translateXyYz,
pd colors
I
colorRGB
plX separator plx separator

s
square 0.05]
=

plX rgba
translateXYZ 0°0 -0.0T]

pd |[index-position

pix_texturg
=

mn-flip

rectaﬁgle 43

0.50.5100, 20.10.1011,
711

30.90.9001, 40.8

list items contain:
1 the index number

2 X coordinate

3 Y coordinate

4 Red color value

5 Green color value

6 Blue color value



1 2 Pure data + Gem ;
Keying of a selected color 4 Pure data + Gem
Chroma Keying

pix_chroma_key

Gemhead Gemhead
Keying two images together is quite easy. This one is
Teset, create, 1 P dmaja edgronseact. i heavily inspired by the helppatch of pix_chroma_key.
pix_video =
o] destroy = p:Lx_textur‘e=I
pix_rgba translatexyz 0 0 -0.00T]
gemwin - =
= alpha Irectar;gle 4 5 Create, 1 gemhead =<';emhead
& = Z
pix_video pix_image brightonbeach. jpg
T, destroy = | =
pix_separator pix_separator = pix_info
[—] (=] c
gemmouse 1 1.14 ;
I = o= rame $1
= = |: il pack f
&
value $1 $1 $1( 255 %imen S1 $2
=
?)é(: ata
0 L4
unpack f f f range $1 $1 $1 32.5
=
u L
pix_resize
irection $1 pix_yuv
.

. =
pilx_texture

i &'_?1;&

Co16TRGE =
Z =
" =]
pix_texture T ranslatexyz 5-3.5 5 rectangle 4 3
= =

&

rectan‘?le 173 rectangTe 4 0.5

= =
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12b Pure data + Gem
Keying of a selected color

Click on the color in the Gem window which you want to key.
This Approach leads to less smooth edges.

= =<'gemhead =qemhead
create, 1 =
pix_video pix_image brightonbeach. jpg
T destroy = =
' pix_texturgI
pix_rgba =
gemwin — translatexyz 0 0 -0.00T]
= alpha
=
rectangle 4 i
=
pix_separator pix_separator
= =
gemmouse 1 1.14
= = =
sel I
=
37T
=
T T
<L L
pix_data

0 T

unpack f £ f

pd color
[—F——1] L/
pix_alpha

" =
pix_texture
=

TranslatexYZ 0 -3.5 0

rectan?le 43

Zrectancﬁ'e 4 0.5
=

nn-flip abstraction

- this is an abstraction to get the
inlet

&= display mirrored on any system

hi h i h h h
S otatSkyz F1s0 T Save this patch in such a way that the

= image appears mirrored on your screen.

ﬁgutlet
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cool-map abstraction

=inlet inlet in this abstraction we map the coordinates
T which we receive trough pix_blob to match

the ones of the crosshair.

pix_blob's output has a range from 0 to 1

=L the rectangle, where our video is textured on
7 -5 -5 . L .

= - is 8 units wide and 6 high.

T T T 3] point zero of the GEM's coordinate system is

in the center

You might have to change the algebraic signs

T——Tot] [Cotlet (+/-) depending on wether your webcam mirrors
the image or not.

the multiplication expands the values to the new range

the addition shifts the point zero to the center.

color abstraction

inlet red inlet green

outlet minimum

out

inlet blue

let maximum






