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IMPERX) Features

e Camera Link interface

 Two independent Base Camera Link inputs using mini-CL
connectors.

Fully Camera Link compliant.
e 20 -85 MHz clock.
 Bi-directional serial interface ( 9600 to 115.2K BAUD rates).
« CC[1:4] discrete signals.
 Medium Camera Link input...can be supported in the future.
e Full Camera Link input...cannot be supported in the future.
 PoCL ( Power over Camera Link ) is not supported.

» ExpressCard Interface

 54mm form factor.

* PCle x1 interface providing 235 Mbytes/sec of throughput.

o Scatter/Gather DMA ( Direct Memory Access ) engine using 4K
pages. )

» Flow-thru pipelined architecture for low latencv.



IMPERX) Features

(cont.)

» Features

» Master/Slave CC pulse generators with channel cross-coupling.
» Lookup table.

» Histograms.

» RGB gain/offset with auto-white balance.

* Hex pixel dump.

» Capture single frame, multiple frames or AVI clips.

« Save RAW, BMP, TIFF, JPEG or AVl files.

* Unigque ‘Auto-Learn’ capability for easy CAM file creation.

* Firmware ‘Remote Upgrade’ capability.



IMPERX& Features

(cont.)

Mechanical
ExpressCard 54mm form factor.

« 38 mm I/O extension. .
e 46" x2.1"x0.8” overall size. i -
« 1.910z. (53.69). H N
[ | : |
.-/’/’
« Power A |
e 3.3VDC +/- 5%. o
« 500 mA steady current. o
[ ] 1.65 W Constant power. 1_::_:;&\% - 315 [ao.o:;:I _
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|MPERX& Main Menu

. Consists of a Title bar, a Menu bar, an Icon bar and a
Status bar.

Status Bar




IMPERX) Title Bar

< Framelink Express - Channel 1 b - 10| x|

 Reflects the name assigned to the Camera Link port that is currently
selected.

. A name of ‘Channel 1’ or ‘Channel 2’ is used as a default.

 The user can replace this default name by filling in the ‘Alias’ field in
the ‘Camera Parameters’ dialog.



IMPERX& Menu Bar

File Input Channel View Help

l

Play Files v Channel 1 Camera parameters About Framelink...
Exit Channel 2 CC Control Help Manual
RGB Control
o . Debug
Capture settings
Terminal
Statistics
Hex Pixel Dump
Lookup table
Histogram
Stretch between markers Zoom in Chrl4+'+'
Coloration Zoom out Ctri+*-'
Zoom 4 Fit to window Ctrl4+0
25% Alt+4
v Toolbar 50% Alt+2
v Status Bar v 100% Ctrl+1
200% Ctrl+2
400% Ctrl+4




IMPERX)

lcon Bar

B &

Select Channel #1

Select Channel #2

Start/stop continuous Grab

Snap single frame

Start/stop Capture to disk

Open Camera Parameters dialog
Open CC Control dialog

Open RGB Control dialog

Open Capture Settings dialog

Open Terminal dialog

Open Statistics dialog

Open Hex Pixel Dump dialog
Enable/disable Lookup Table processing
Open Histogram dialog

Zoom In

Zoom Out

Fit to Window

Zoom 1:1

Turn Grid on/off

Help



IMPERX) Status Bar

|Camera Rate:31  |Grabbing Rate:3l  |Grabbing Counb:26655  |523x 453 (90,98,109) [DMA Active  |[Camera online v |I

e Camera Rate Displays the real-time frame rate of the attached camera as measured at the input
of the FrameLink Express card.

* Grabbing Rate Displays the real-time rate at which frames are being transferred from the card into
host memory.

e Grabbing Count Displays a running count of the total number of frames transferred into system
memory. This counter is reset when ‘grabbing’ is stopped.

* Pixel Coordinates Indicates the x,y coordinates of the pixel at the current cursor position.

* Pixel Value Indicates the value ( grayscale or RGB ) of the pixel at the current cursor position.

 DMA Status Displays the real-time status of the DMA process as being either : ‘active’ or
‘inactive’. ‘Active’ indicates that the user has commanded the
FrameLink Express to acquire video data by clicking on the ‘Start Grab’ button

and that the camera is providing valid framing.

‘Inactive’ indicates that either the user has commanded the FrameLink Express to stop
acquiring video data by clicking on the ‘Stop Grab’ button or that grabbing is

enabled but
the camera is not providing valid framing.
 Camera Status Displays the real-time status of the attached camera as being either : ‘online’ or
‘offline’.

‘Online’ indicates that the camera is powered on, attached and providing a video clock via
the CameralLink interface.
‘Offline’ indicates that the FrameLink Express card is not receiving a video clock from the

camera either because the camera is powered off or the CameraLink cable is
disconnected. 9



v
|MPE RX% Camera Parameters

o« Specifies all camera related parameters.
 Informs the FrameLink Express about how to reconstruct the image.

. Can ‘save’ and ‘load’ CAM files to/from disk.

£
ManuFackurer: I Imniper Load... |

Madel: | IPE-WEAZ10-L

Diescription: I &40*430 monochrome

Aligs: | YGEAZ10 Save... |

—Camera resolution : : : Tap recanstruckion

Learm Pre-valid Walid Post-walid [~ Swap taps Marg =5 I
width(pixels) [0 = |e40 = o =
Height{ines) fo = [4a0 = |0 =

—Strobes Wideo Type — | [ Camera bit depth

[ Ignore DvaL| | ™% Monochrome [~ Paciod g o Tz 14 e
I_ e AL ~ Bayer o] g ﬁ." RiEEZ: r" RGBS r" RGESE

—Baver stark

|2 tap, L-=R Interleaved j

Invert L¥aL | | © RGE
[ Inwer g R Apphy Skatt grab
™ InvertF¥aL | | € Crve e Ca

10



IMPERX) Auto-Learn

 Feature unique to Imperx FrameLink Express frame grabber.

o  Simplifies CAM file creation.
 Automatically ‘learns’ camera parameters by measuring Camera

Link signals.

x

|'.ﬁ.tta|:heu:| Camera is delivering—‘ |'SEIE|:I: camera aperating mode

I 320 i
dlacks/line |2 kap, L-=F Interleaved j
I 480 [linesfframe

Zamera resalukion
Pre-valid Walid Post-valid

widthipixels) [0 = [es0 [0 =
Height(lines) ||:| ﬁ |48I:I IEI ﬂ

o, I Cancel |

11



IMPERX)

Tap Reconstruction

Specifies the order in which pixels are delivered by the camera.
Specifies the number of taps utilized to deliver the image.

Camera parameters

Manufacturer: [Imnerx
Model; [ IPX-YGAZ10-L

Description: [ 640*480 monochrome

Alias: ‘ VGAZ10

[save... |

Camera resolution

widthipixels) 0 3 || 640

- =
o =

el
w
Ail e
v;[o ¥

Height(lines) |0 & || 480

Strobes Video Type
[lIgnore DvaL (%) Monochrome

[Jinvert oval (O Bayer
[(Jirnvert Lval  (ORGB
[(invert FyaL

Bayer start

Tap reconstruction

okl el | gt

1 tap, L->R v

Camera bit depth

®s O10 O12 O14 O16

[ Apply J [Startgrab ]

1 tap, R->L
2 tap, L->R Interleaved

2 tap, R->L Interleaved

2 tap, L->R Separate

2 tap, R-=L Separate

2 tap, Converge Separate

2 tap, Diverge Separate

3tap, L->R Separate

4 tap, L->R Separate

4 tap, R->L Separate

4 tap, 2 Seq, Interleaved

4 tap, 2 Seqg, Converge Interlzaved
4 tap, Quad Converge

Cuskom

12



N/
|MPERX% Tap Reconstruction

Example #1

o 2tap, L->R Interleaved
 Odd pixels (red) are delivered on Tapl from Left-to-Right.
* Even pixels (green) are delivered on Tap2 from Left-to-Right.

Clock | | | | | | amera parameters

FVAL J L Manuf acturer: | | [ Load... ]

Model: | |

LVAL J Line 1 Line 2 \_ . Line m Descrpton; | |

alias: | | [Save... ]

Camera resalution Tap reconstruction

Pre-walid Yalid Post-+valid [FSeEptezs e =5s ]

widthipixels) [0 5 [ed0 2|0 2]
Clock 2 tap, L->R Intetleaved d
— ~ ~ ~
Heightlines) | i} = | | 480 || i} e |
LVAL Strobes Viden Tvpe Cameta hit depth
[Jlgnare D¥AL (%) Manachrome ®s Ow O1z Q14 Ois
|:| Inwvert DAL O Bayer
Tapi | 1 | 3 I . ln-3|n-1| Eayer start
JirwertLval  (IRGE [ po— ] [ F—— ]
art grai
[nvert FuaL peY 2
Tap2 |2|41 \n2|n|
time -

13



IMPERX)

Tap Reconstruction
Example #2

« 2tap, Converge Separate

o Left half pixels (red)

are delivered on Tapl from Left-to-Center.

* Right half pixels (green) are delivered on Tap2 from Right-to-

Center.

amera parameters

MarFacturer: | | [Load... ]
Model: | |
Description: | |
Alias: | | [save... |

Camera resolution Tap reconstruckion

Pre-valid \alid Post-valid HsnesEns [ Tore =a5 |
widthipixels) 0 5| [e40 2[00 5]
¢

o

|2 tap, Converge Separate b |

Heightflines) [0 % 480

Camera bit depth

®s Ow Oz O Oue

Strobes Video Type
|:| Ignore DVAL @ Monochrome

|:| Invert DWaL O Bayer

[Jirwert lval (O RGE
[T irwert FraL

Eayer start
[ Apply ] [ Start grab ]

14



7
IMPERX VTM CC Control

 Dual master-slave pulse generators per channel.
e  Continuous or programmable number of pulses.

Cross coupling between Camera Link channels.
|

—iCC pulse generatar
—Mumber of pulses

&' Continuous Start I
" Send anly ID 3: pulses
i~ Master

- — |

Pulse width | 10000 = ns {1000 cycles, Max=65535)

H Pulse period ISDDDDD Eﬁ ns { 50000 cycles, Max=65535)
Frequency: IZDDD.DD Hz

Granularity: I 1 3: %10 ns

et 10 LS —Sllave

Master 4’: Pulse delay | 00000 = ns { 20000 cycles, Max=65535)
o » 500 us H Pulse width [ 40000 = ns( 4000 cycles, Max=A5535)

I riCCl oz rCC3 )

i 0 (el (Gl &

- ¥ 200 uS CEl Ll - el
¢ Master pulse " Master pulse " Master pulse " Master pulse

Slave  Inw, master pulse " Iree, master pulse  Inv, master pulse " Inv, master pulse
———————! 40 uS " slave pulse {+ Slave pulse  slave pulse = Slave pulse

 Inw, slave pulse I, slave pulse  Inw, slave pulse " Inw, slave pulse
£ OC Master pulse * ™ OC Master pulse * £ OC Master pulse * ™ OC Master pulse *
O Inv, master pulse *|| O & Inv, master pulse *|| € OC Inv, masker pulse *|| O O Inw, masker pulse *
 0C Slave pulse * = 0C Slave pulse * = 0OC Slave pulse * = 0C Slave pulse *
 OC Inw, slave pulse * || © OC Inv, slave pulse * || € OC Inw, slave pulse ® || € O Inv, slave pulse *

* O = Other channel

15



IMPERX) RGE Contro

«  Programmable RGB Gain and Offset.
Automatic white balance feature computes RGB gains.

RGB Control

RGE Offset RiGE Gain

Red J

Fed 1.0000
Zero

Green | 1.0000

Green J

Blue J
[ Link

i=n}

Elue 1.0000

Zeto
LInity

White balance

Red gain=  0.000000

Mean RGE = 40,0,0- Green gain = 0.000000

Apply Blue gain =  0,000000

16



IMPERX)

Capture Settings

 Specifies file format for images saved to disk.
e  Specifies capture mode.

Capture setktings

—Image Format

&
Izl Best Small

" JPEG J—

" TIFF
™| rarmalize
 paw

—Capkure opkions

fs Single Frames. ..,

i Series of frames, .. |

i Ay Yidea,.,

Skart Capture |

17



v
|MPERX% Single Frames

 Used to record one frame only.
Specify the path and filename for the recorded file.

* Insert optional date/time/timestamp/text to be overlayed on image
saved.

« The overlay text is destructive ( i.e. persistent ) to the image saved.

Single Frame Settings x|

— File M ame
Fath/Filename

I:'xD ocuments and Settingsilabh\Desktoptimage] . brp| J

— Text Overlay
[ Ingert Date and Time

[ Inzet Timesztamp

[ Inzert Text Message: Paositian:

I ITu:-p Left j

Aocept I Cancel |

18



IMPERX)

Used to record multiple frames.

Specify the path and filename for the recorded file.
|

r File Mame:
Path/Fil=narne

Insert optional date/time/timestamp/text
to be overlayed on images saved.

The overlay text is destructive (i.e.
persistent ) to the image saved.

Specify capture event frequency.
Specify capture duration for each event.

Specify capture limits.

Series of Frames

C:\Documents and SettingshlabtDesktoptimagel J
Append to filenarme:

% Date and Time ¢ 3 Digit Murber ¢ 5 Digit Murnber
2 Digit Muriber € 4 Digit Murnber € 6 Digit Murnber

Hours: Minutes:  Seconds

 Capture event ooours:

" Caphure eveny: joo o oo [oo =

&' Continuous

— Capture duration for each event:
Lirnit: capture fime to: IUU ::I IDEI ::I |IJIJ ::I
Lirnit murnber of frames o ID 3:

r— Total capture:
Limnit total capture time tD:IDD ﬁ |DD ﬁ IDD ﬁ

Lirnit total number of frames to: ID 3:

r— Buffering

™ Buffer frames to memary

 Digplay
[ Freeze preview window while capturing

— Test Overlay:
[ Inzert Date and Time
[ Inzert Timestamp

[ Inzert Text Message: Position:

| ITnp Left j

Aocept I Cancel |




7
|MPERXV Series of Frames

Examples
« Example #1: To capture 5 frames, every 1.5 hours, over a 12 hour period.
Capture event occurs: Capture every: 01 Hr 30 Min 00 Sec
Capture duration for each event: Limit number of frames to: 5
Total capture: Limit total capture time to: 12 Hr 00 Min 00 Sec
« Example #2: To capture 5 minutes worth of images, every 15 minutes
and not to exceed a total of 250 images.
Capture event occurs: Capture every: 00 Hr 15 Min 00 Sec
Capture duration for each event: Limit capture time to: 00 Hr 05 Min 00 Sec
Total capture: Limit total number of frames to: 250
 Example #3: To capture 10 frames, every 1 hour, over a 6 hour period
and not to exceed a total of 300 images.
Capture event occurs: Capture every: 01 Hr 00 Min 00 Sec
Capture duration for each event: Limit number of frames to: 10
Total capture: Limit total capture time to: 06 Hr 00 Min 00 Sec
Limit total number of frames to: 300
« Example #4: To capture continuously for a period of 2 hours and not to
exceed a total of 100 images.
Capture event occurs: Continuous
Total capture: Limit total capture time to: 02 Hr 00 Min 00 Sec

Limit total number of frames to: 100 20



IMPERX)

 Used to record AVI movies.
Specify the path and filename for the recorded file.
* Insert optional date/time/timestamp/text to be overlayed on images

saved.

AVI Capture

« The overlay text is destructive ( i.e. persistent ) to the image saved.
o  Specify capture limits.

e«  Specify codec compressor.
Searches hard drive for all installed

compressors.

| ncompresszed

WidVideod Encoder D0

M55 creen encoder DMO
WikdWideod Encoder Dk0

M55 creen 9 encoder DMO

D Widea Encoder

[ndec® video 5.10 Compreszzion Filker
MJFEG Compressor

Cinepak. Codec by B adiuz

Intel 4:2:0 Video W2 50

Intel Indeo[R] Wideo R3.2

Intel Indeo® Video 4.5

Indec® videa 510

Intel 1YY codec

Microzoft H.267 Yideo Codec
Microsoft H.263 Yideo Codec
Microzoft RLE

icrozoft Wideao 1

TechSmith Screen Capture Codec

A¥I ¥ideo Clip Settings |

 File M arne

Path/Filznane

r Capture:

Frames per Second:

Compreszor

Lirnit rurnber of frames to:

II:I 3:
ISD 3: Learn from card |

IUncomplessed

j [ pticrs |

 Digplay

[ Freeze preview window while capturing

r Text Oweray
™ Insert Date and Time
[ Ingert Timestarmp

[ Insert Text Message:

Fosition:

ITnp Left j

Arccept I

Cancel |




IMPERX) Terminal

. Terminal emulator for Camera Link serial interface.

 Allows user to send commands and receive responses to/from
camera.

Supports both ASCII and hexadecimal strings with programmable
terminators.

 Configures BAUD rate from 9600 to 115.2K bps.
2

[
~ Receive ]
Receive as: * ASCII © HEX Baud ratE:IQGDD "I Clear Lu:u;||

—Send
Sendas: % ASCII © HEX

I Send I

dppend: W cR [ LF [ MU Otherdss  hex

22



IMPERX)

Displays real time camera performance attributes.

Statistics

Displays real time frame grabber performance attributes.
Useful in determining if frame grabber can keep up with the camera.

Statistics

[~ Camera
Frame rate |33— fps
Clock rate |4|:|— MHz
Huoriz, a00 clocks/line
Wert, IF lines|frame
Bandwidth Ir Mbps

~Frame Grabber
Grabbing rate |33— fps
Grabbing counk |115— frames
Drop counk ID— frames
Crverrun counk ID— Frames

Timestarmp I 4425855

23



7/
IMPERX VTM Hex Pixel Dump

 Displays a two-dimensional table of real-time pixel values, plotting
row (Y ) vs. column ( X ), for a bounded region of pixels.

The background color of each cell is grayscale or color coded.

 Hovering the mouse over a given pixel reveals both the pixel's
hexadecimal and integer values.

1264|1265 | 1266 (1267 | 1268 | 1269

24



v
|MPERX% Histogram Dialog

 Displays three graphs of the live image:
» Histogram plot.
* Horizontal Average plot.
» Vertical Average plot.

 Provides advanced features including:
» Colorization.
» Markers.
» Stretching.

25



v
|MPERX% Histogram Plot

 Plots the histogram as a function of pixel frequency ( Y-axis ) vs.
pixel value ( X-axis).

« The range of the pixel value, in the X-axis, depends on the bit depth
of the
camera.

 Plots both taps separately.

26



v
|MPERX% Histogram
Horizontal Average

 Plots the average value as a function of average pixel value ( Y-axis
) vS. horizontal position ( X-axis ).

« The average value for all pixels in a given column of the image is
plotted on the Y-axis.

 The range of the horizontal positions, in the X-axis, depends on the
number of columns in the frame.

HORIZONTAL - Average
ERED )

27



IMPERX) Histogram

Vertical Average

 Plots the average value as a function of average pixel value ( Y-axis
) vs. vertical position ( X-axis ).
« The average value for all pixels in a given row of the image is plotted

on the Y-axis.
 The range of the vertical positions, in the X-axis, depends on the

number of rows in the frame.

28



IMPERX) Histogram

Example #1

» Colorization.
* Replaces dark pixels (a value of 0x00), with green color.
» Replaces saturated pixels (a value of OxFF), with red color.




IMPERX) Histogram

Example #2

Markers — single threshold.

Creates an image with only two pixel values: dark (0x00) and saturated
(OXFF).

Replaces all pixel values below the marker with 0x00.
Replaces all pixel values above the marker with OxFF.

Fio Jignk Channed Vi Hiy

-12-].5\@:1 NpEQEK & S it ?




IMPERX) Histogram

Example #3

Markers — double threshold.

Replaces all pixel values below the green marker with 0x00.
Replaces all pixel values above the red marker with OxFF.
All pixel values between the markers are unmaodified.

=101 x|
File Input Channel View Help Fle Irput Channel View Help

woawE @A EQEKE D& QD0 2 wZ2e @ @l pEQRIE (D & I h]

=ojf

31



v
|MPERX% Histogram
Example #4

« Markers —double threshold.
 Same as Example #3 except that markers are moved lower.

=101 x|

File Input Channel View Help

wewE EnllrE®BERK D &R0 %




IMPERX) Histogram

Example #5

» Markers —double threshold w/colorization.
 Same as Example #4 except that colorization is enabled.

1o x| - Framelink begress - ¥GAZLG

=i2et @ FOAEQELE (D RS ?

between markers
Fie Input Channel Yiew Help

wewE EnllrE®BERK D &R0 ?




IMPERX) Histogram

Example #6

e Stretch between Markers — contrast enhancement.

» Replaces all pixel values below the green marker with 0x00.
* Replaces all pixel values above the red marker with OxFF.

» All pixel values between the markers are ‘stretched’, so that they
occupy the entire range from 0x01 to OXFE, in effect causing contrast
enhancement.

Fla. It Charl View  Hel
[mize[m @ @nild@m®BEG D& N2




v
|MPERXV Lookup Table

 Allows the user to select and enable a lookup table transfer function.

» Allows the user to modify and transform the original video data into
any arbitrary value.

 Useful for Gamma correction, digital gain/offset, thresh-holding, etc.
 Displays header information from the  ErrE————

]I‘p_%’f Eile Edit Yiew |nsert Formst Tools Data Window Help Adobe PDF

LUT file. DEEE8RY LB v @z 4o H @
: . 2 )
« LUT files can be created with Excel or E4 o =
) A | B C D E | F |
any ASC“ ed|tor. | |-- Look Up Table inpLt fike example
| 2 |-- lines beginning with two dashes are comments
| 2 |-- and are ignored by parser
K bl . x| 4 |:Header
i Function is negative image’
B |created by John Doe
" File Name 7 | date 1/14/05
Path/Filenarne & | Table
I YiiRelease) Lyr\LUT negative, LUT | |8 |--input  oulput
10 0 4035
~Headsr L1 | 1 4094
Function is 'negative image’, ﬂ 12 | 2 4093
created by John Doe, 13 | 3 4092
date 1/14/05, 14 | 4| 4001
1% : :
= 16| 4085 0
17
18
[~ Enable Cancel | 19|
20




IMPERX) Zoom

 Allows the user to zoom or scale the displayed image.
«  Menu can be invoked via the View item on the Menu bar, icons on
Icon bar or by right clicking the mouse over the image window.

® Zoom In
200 in Crl+'+' El Z‘Gﬂ'm Out
Zoorn ouk Chrl4'-'
Fit o window Crrl-+0 £ Fit to Window
5%, Al
S0% Alt+2 |1:1 Zoom 1:1
W L00%: Chrl+1
200%, Chrl+z 4 _
4005 Chrl+4 . Turn Grid on/off

36



IMPERX)

Remote Upgrade

e Card contains two non-volatile firmware images: ‘Factory’ and

‘Application’.

e Both images are programmed into the card during manufacturing.
e Card loads the ‘factory’ image on power-on, which then runs and

loads the ‘application’ image ( if a valid
).

« A ‘Remote Upgrade’ utility allows the
user to upgrade the card’s ‘application’
firmware image in the field.

e User is supplied with a self-executable
remote upgrade utility with the
‘application’ firmware image embedded
in it.

FrameLink Express Remote Up |

welcome ko the FrameLink Express remoke
upagrade utility, This ukility will upgrade the
Firrmware on your Framelink Express card.

Current firmware information;
Rewvision: 0.1.0,1
Image ID: Application

Mew Firrmware information:
Rewvision: 0,1.0.2
Image I0: Application

Erasing....done
Programming....done
Yerify, ... done
Resetking. ... done

Exit |
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