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Measurement & Automation Explorer
(MAX)

¥ My System - Measurement & Automation Explorer Camera neEdS to Work in MAX
T G Vel s before it can work in LabView

+- (5 Data Meighborhood
= ﬁ" Devices and Interfaces . .
National Instruments Measurement & Automation Explorer

4 Metwork Devices
+- 53 NI-IMaQdy: Devices

Measurement & Automation Explorer (&) provides access to yvour Mational Instruments products.

J Serial . p
‘+ i IEE”E' What do you want to do?
o a4

+ 53 Software
+-[J]| I¥1 Drivers
+ g Remake Systems

@ Manage my devices and interfaces

-’Sj Manage my installed Mational Instruments software
- e

Expand “Devices and Interfaces”
Check that “NI-IMAQdx” appears
(may take a few seconds to refresh)
Expand “N|-||\/|AQC|X” appears only ifyou have
Check that camera is listed e Help rmenu. Ifyou e

knowy more abootyour device, visii the Mational Tnstruments Technical Sopport Weh site.

For maore information ahout this wversion of WA, visitni. con/info and enter the following Info Codes

i aEF iList—Improvements and bug fixes
= AEATEnownlssues—known issUes




Setting the camera exposure

= Q Py System H Save l:‘-i' Revert ! } > Grabri [_I_] Histogram |f; Save Image
[§ Data Meighborhood
=88 Devices and Interfaces

4 Metwork Devices CIle “Grab” tO

- [E0 MI-IMAQd: Devices

& caml : USE Yideo Device ConthOUSIy vaUIre

PXI P (Unidentified) ima es
y Serial farallel g

a4 Srales

& Softbware

[l VI Driver
Q Remoke Syske

This is the name “cam1”
that LabView uses to

identify the camera

When closing MAX
agree to save the
camera settings

E Camera Attributes
Backlight Compensation
Brightness
Contrast

T B Exposure
Adjust the exposure e _—
& gain T © -5:0000

Gain

Saturation



Using NI-IMAQAdX In LabView
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dr=
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Setting up an Image acquisition

This is the same camera reference used
by Measurement & Automation Explorer

oo ITde Open Camera,vi Igﬂ.qu Configure Grab.vi IMAQdx Grab, vi ITde Close Camera. vi
b - >
B | d5= Er | Jt=
X |
4 l Qﬁearch I %Custnmize' . . ]
Require the following sequence:
1= ﬁ." - i %’ b
J5= Jr= Jt= J5= Jr=
Snap Configure Grab Grab Sequence Lowy-Lewel l . O p e n Cam e ra
g £ . .y
= = 2. Configure the acquisition
Open Property Mode Close
= :
e o I 3. Grabimage
Enumerate ... Enumerate k... Enumerate Yi..,
9 x.xi.x.x
g o 4. Close camera
Discover Ethe,.. Reset Ethern...




Image management in LabView

A C)QSE!an:h ), Customize ™

Use “IMAQ Create” to reserve
memory for storing the image
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Basic camera software

Need to provide a name for the image and
specify its type (e.g. RGB, Greyscale etc.)

Live Image IMAQ
RiaB fL32)
o IMAGdx Open Camera, vi IMAGdx Configure Grab, vi IMAGdx Grab, vi IMAQd:x Close Camera, v
s cam ~T e
| "f:l &._ A X
of del di=l b=l i dh=l

Image Cuk

Need to provide an indicator for the image




Providing an image indicator

Image Cuk
% 1. On front panel right click indicator and select “replace”
Irnage Ouk
£ 4
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2. Select “Vision”
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IMAC Vision ...

IMAD Image.ckl  Image Display  Image Displa...

DP
b=

Machine Wisia. .,

i

3. Select “Image Display”



Run program — snapshot image

Image Out

Run program once.

Program initialises the

camera, grabs a single image < i

l1280x960 0.26% 32-bit RGB image 206,190,125 (0,0)

then closes the camera.



Continuous Image

acquisition

These only need to
execute once

r |
: 1
I 1
1 MLive Image ~IMAQ :
: 1
1
| RGE (U32) * :
1 I
: 1
I 1
1
: 1
IM&Qdx: Open Camera.wi  IMACQd:x Corfigure Grab.vi IMAQd: Grab,wi IMAC:x: Close Camnera, vi
! s e ;
i | 1 > 1 X'
I . e, ! dr= e
1
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Irnage Cuk

Grab images until program
IS stopped by pressing the
“Stop” button

Close camera only when

program is stopped




Creating a sub.vi — first call

Q Search | 2, Customize *
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First Call?

=] 8] |~

Queue Opera...  Semaphore Rendezvous

OCouUrrences

Returns a Boolean true
when vi is called for the
first time




Creating a camera sub.vi

True cases

Live Image [~{IMAQ

SEs5ion In IMAQd: Open Camera.swi  IMAGQdx Configure Grab.vi

IMAC:x: Grab.vi

| s 5= -
Jr= dr= dr= [l

This case only executes once

First call

Image Cuk

= IMAQd: Close Camera,vi

Camera closes when main
program is stopped




Creating a camera sub.vi

False cases

Shift registers act as storage for
image, camera reference etc.

IMAQd: Grab,wi

Close

I

Irnage Cuk

Grab images until main
program is stopped

True constant stops the
program getting stuck in
the while loop




(=1l =l S [N €L die)

Image Cuk

Setting up the connections

On the front panel right click on the vi
icon and select “Show Connector”

1 VI Properties
= Edit Icon...

Ty

Find All Instances

¥ =EX

|

Use wiring tool to link up front Q

panel indicators and controls to A
the connector




Adding a sub.vi to main program
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Select the ¥l to Open

Look in: | |3 USB ‘web Camera Saoftware w |

o

iy Recent
Drocuments

=
[
Desktop

9

by Documents

o

by Computer

by M ebwork
Flaces

Q¥ £ -

|;i]. Zamera Example.vi
|;ﬂ. Camera,vi
|;ﬂ. Main Pragran.vi

|;il Sub, i

Select sub.vi to include in

main program.

Any *.vi program can be

inserted as a sub.vi
File mame: || w | [ oK ]
Files of type: |.-5.II LabtIEN Files [%i: ol wit® ot leclass® b V| [ Cancel ]




Running sub.vi from main program

e
Image Cuk

Image Out

s
STOP ]

=5 L

|1280x960 0.26% 32-bit RGE image 205,187,134 (0,0}




Adding exposure & gain controls

eteteeted | n : 'F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘F.‘FE-

Live Image IMD. : Clase
=
Ei RGB |_|32 - éi et eae]

E IMAGd: Close Camera,vi

SessionIn § [MaQdx Open Cameravi  IMAQdx Corfigure Grab.vil] | IMAQdy Grab.vi

= 8 e S

............ FIE: |
Aktribuke Information
@ '

DL

-IMAa0o0
4 Cg Search | ©h, Customize ™

-------------------------------------------------------------- D I 53;., | (| %E£> E | ]
dh= Jr= di=l Jh= J=

Configure Grab Grab Sequence Low-Lewvel

Snap
| i [T=[] X

[ L di=
Property Mode Close

Use “Enumerate Attributes” to =

di=l dr= di=l

generate list of control o N e A
parameters available for the =

dh=l Jp=l

camera (can be deleted later). Discover Ethe... Reset Ethern .




Adding exposure & gain controls

Image Out

Session In

| 1280x960 0.26X 32-bit RGE image 255,255,255  (0,0)

Index through the attributes to find those
corresponding to exposure & gain. Take
note of the attribute names and data types.

Camerafttributes;: Gain: Malue



Adding exposure & gain controls

a4 Q, Search | 2, Customize
iz Fﬁ' 1:%3? :,El,fgg Exposure Gain
Mumeric Control  Mumeric Indic,.. Time Stamp ... Time Stamp 1., D'?_; 235 =z
10- 10- 0.6= E
s-' B : 200=
. . 0.s- -
vertical Fill Slide  Vertical Point,..  Wertical Progr...  Wertical Grad, ., 0.4-5 150
i - e - . : -
o 5 1 55t 0.3- 100 =
Haorizonkal Fill ... Horizontal Poi...  Horizontal Pr...  Horizonkal Gr... 0.2 - -
B W E i c\" o= ' :
r ] r a (F & - :
ik = | A v 0.001 - 0-
Knob Dial Meter Gauge
i 100 =
sﬁ m-i A EM !
1] 0= -]
Tank, Therrometer  Haorizontal Scr...  Wertical Sceall. . . .
Place 2 numerical sliders
o Color, on the front panel. Label
“ ” “ 9
them “Exposure” & “Gain”.




Connecting up the controls

Image Out
Session In
L] I/,,t:aml _:_I
Close
-
Exposure G
10’: 10’:
6- 6-
4- 4-
«| _»_1_1 2= 22
|_1280>;960_0.26x 32-bit RGB image 255,255,214  (0,0) ‘ 0-'. 0—'.
Enumerate Attributes can now be Now need to link the controls
deleted once the names and to the LabView program and
data types are known set the max & min values.




Using IMAQdX property nodes

fecteter | n : e et "F.‘F.‘F.‘:::

Live Image IMAQ

Session In

IMAQdx Cpen Cameravi  IMAGdx: Configure Grab.vi

BCameraattributes: :Exposure: :value |
b IMAGdx Grab,vi

10k

=< IMAQd: &

................ >
~kichivedttribute SN N x| S — &
¥

[0 “bundle” the controls to make
code more manageable

J Use “not equal” comparison & shift _
register to test for changes to the

controls (only updates properties
when values are changed).




Defining attribute names & types

: lCameraattributes::Exposure:value | |Cameraattributes::Gain: :value |

&=t IMAQdx o

kickiveAttribute

S =2 IMaQdx Rl

]

Setting the attribute names

kAckivedttribuke \ —
b valueled B mz IMAQdx: B [ j
kAckivedttribuke ﬂ J5= ‘MME ry
Py Browse. .,
Image Ok
Acquisition Attributes b ‘
4 Camera Attributes 2 Ackive Atkribute
SRS Camera Information B | Description
Skakus Infarmation 2 Display Mame
Enurmn
Increment
Is Readable
Setting the attribute data - b
types Minirr!um
Tooltip
Tvpe
ks
o Malue

yisibility

4




Updating the terminal connections
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Updating the main.vi front panel

Double click to change
scale limits

stap

Image Cuk

ﬂ

Exposure
*

2ain

[go 33 |@




Testing the main.vi

Image Out

|
: 200-
0.5- -
0.4- 150 =
0.3 100
0.22 :
0.1_5' 50'5'
0.001= 0=
stop
il
| L5

Exposure Gain
0.7- 255 =
0.6= s

STOP

'1280)(960 0.26% 32-bit RGB image 255,255,255 (0,0}

Exposure & gain can now be
controlled while vi is running




Working with color

Each RGB color plane
Is 8 bit Grayscale

stop

Green MIMAQ JEue MIMAQL

Red [IMAQ

Grayscale (UG

Create new images for the
red, green & blue planes

Fed or Hue Plane out
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Working with color

Image Out

=t

Al

Exposure Gain
0.7- 255:_
0.6< :

: 200 -
0.5- -
0.4- 150~
Oieg 100~

0.2- =

< S0-

0.1-_' s
0.001 = 0-%

x|
s

Red or Hue Plane out

Red_
=l >

Al

pd

Green or Sat Plane out

Green

elopla@ooN+G>o

to display the images

stop

STOP

Blue or Luma or Val or Inten Plane out

Update the image out indicators |




Extracting a row from the image

Red FIMAQ[] JGreen FIMAQ fElue IMAG

|Gra£scale ELIEEi "I *

= Image Cuk

reen of Sat Plane out

Exposure

[ DEL K

[ue or Luma ar val or Inten Plane out

Pixels (US)

[| yoia FuUs]

Controls row position for
extracting X-section from image.




Extracting a row from the image
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Further reading

IMAQ™
IMAQ Vision
Concepts Manual

October 2000 Edition
Part Number 322916A-01



