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Introduction

The PHOTRON FASTCAM ultima SE is designed to be aval uable addition to the
engineer’ sor scientist’ s problem solving instrumentation kit. Thesimple hand held
keypad, extraordinary framing rates, and instant video playback make evaluating
difficult motion rel ated problemsroutine.

Thelive setup feature allows the user to be sure that theimage is exactly what is
required to solve the problem. Thereisno guesswork about exposure levelsor image
composition. What the user sees on the video monitor iswhat will be capturedin
memory when the Record key is pressed.

Theinformation in this manual will teach you how to operate the PHOTRON
FASTCAM ultima SE.
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Warranty

New EquipMENT WARRANTY
PHOTRON FASTCAM ultima SE Series

PHOTRON LIMITED warrantsthisPHOTRON FASTCAM ultima SE series and accessories manufac-
tured by PHOTRON LIMITED, to function properly for one year from the date of shipment, if the
warranty registration card wasfilled out and returned to PHOTRON USA, INC. or PHOTRON EUROPE
LIMITED withinthirty daysof shipment.

PHOTRON LIMITED, in conjunction with PHOTRON USA,INC. or PHOTRON EUROPE
LIMITED,agreesto performthefollowingequi pment warranty services:

1. Repair service: |If shipped to PHOTRON at any of the addresses shown below, repairswill be made at

nocharge.

2. Partsreplacement: Replacement partsinstalled under warranty will beprovided at no charge.

THISWARRANTY DOES NOT APPLY UNDER THE FOLLOWING CONDITIONS:

Failureto operatethe PHOTRON FASTCAM Ultima SE seriesin accordance with PHOTRON' swritten
instructions, including environmental specificationslistedintheUser’ sManual.

If thereisevidence of the PHOTRON FASTCAM UltimaSE seriesbeing subjected to accidental damage,
misuseor abuse.

If the PHOTRON FASTCAM Ultima SE series hasbeen repaired or tampered with by persons other than
PHOTRON personnel, customer personnel trained by PHOTRON or without permission of PHOTRON.

Shipping damageis not covered by thiswarranty. The purchaser hasthe responsibility to placeaclaim of
damageinshipment withthecarrier.

PHOTRON LIMITED makesno other warranties, expressor implied, including theimplied warranties of
merchantability and fitnessfor aparticular purpose. If thisPHOTRON FASTCAM Ultima SE seriesdoes
not function properly during the warranty period, PHOTRON LIMITED will repair it without charge
according to theterms stated above. Repair without chargeisPHOTRON LIMITED’ sonly obligation
under thiswarranty. PHOTRON LIMITED,PHOTRON USA,INC.or PHOTRON EUROPELIMITED
will not be responsiblefor any consequential or incidental damagesresulting from the sale, use or improper
functioning of thisequipment evenif |ossor damageiscaused by thenegligenceor other fault of PHOTRON
LIMITED,PHOTRON USA,INC.or PHOTRON EUROPELIMITED.

Returnthe equipment that needswarranty serviceto:

I ] I
I . |
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How To Use This Manual

DEFINITION OF TERMS

Y ou will notice asyou read this manual that some of theinformation is presented asa
NOTE, CAUTION or WARNING. Itisimportant that you understand the signifi-
cance of these three terms.

NOTE
A note contains information that we wish to emphasize regarding the
operation of your FASTCAM ultima SE.

CAUTION
A caution isintended to warn you that a certain operation or condition
may cause harm to your FASTCAM ultima SE.

WARNING
A warning is important to the safety of anyone operating the FASTCAM
ultima SE and should not be disregarded under any circumstances.

CHAPTER ONE, INTRODUCTION
Containsthe Warranty, precautions, introduction and how to use thismanual.

CHAPTER TWO, CONTROLS AND CONNECTORS

Anintroduction to the components of your FASTCAM ultimaSE. Explainsthe use of
each connector and control on the Processor and the Imager.

CHAPTER THREE, KEYPAD OPERATION

Explainsthe use of each of the buttons and indicators on the keypad and the RS232
command set.

CHAPTER FOUR, GETTING STARTED
Details how to connect and operate the FASTCAM ultima SE The step by step
instructionsin CHAPER FOUR organize your first recording session, from compo-
nent connection to playback.




How To Use This Manual

CHAPTER FIVE, DOWNLOADING IMAGES
This chapter discusses downloading imagesto ahost personal computer. Using the
ReadCam utility softwareincluded with your FASTCAM ultima SE and the definition
of the TIFF files created by the Processor.

CHAPTER SIX, RECORDING STRATEGIES
Providesamodel for understanding how asolid state recorder worksand also pro-
videsthe background information for selecting an appropriate record mode.

CHAPTER SEVEN, ROUTINE CARE
Containsinformation about caring for lenses, cleaning theair filtersand how to getin
touch with your service engineer should you need assistance with your FASTCAM
ultima SE. Product specifications are the last itemsincluded in this chapter.
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Precautions

VENTILATION
Holes at the front and rear of the Processor are provided for proper ventilation. To
protect from overheating, do not block or cover the holes and do not operate the
Processor in aspacethat does not have proper ventilation.

TEMPERATURE
The PHOTRON FASTCAM ultimaSE, isdesigned to operate satisfactorily inanenviron-
ment where the ambient temperature is between 0 and 45 degrees Celsius (32 and
113 degrees Fahrenheit), and thereis no water condensation present.

STORAGE
Do not store the equipment in an area where the temperature will drop below -20
degrees or exceed 70 degrees Celsius (-4 to 158 degrees Fahrenheit). Ensure that
moisture doesnot condense on the system.

SHIPPING
When shipping, use the shipping carton in which the unit wasoriginally deli-vered. If
you must frequently ship your FASTCAM ultima SE, you may wish to purchasean
accessory carrying case that has been designed for this purpose.

Do not ship the equipment to an areawhere the temperature will drop below 20
degrees or exceed 70 degrees Celsius (-4 to 158 degrees Fahrenheit). Ensure that
moisturedoes not condense on the system.
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Precautions

FEDERAL COMMUNICATIONS COMMISSION STATEMENTS
WARNING: This equipment generates, uses and can radiate radio frequency energy
andif itisnot installed and used in accordance with the instruction manual, may cause
interferenceto radio communications. It has been tested and found to comply with
thelimitsfor aClass“A” computing device pursuant to Subpart B of Part 15 of the
FCC Rulesand VDE 0871 Class “B”, which are designed to provide reasonable
protection against such interference when operated in acommercial environment.
Operation of thisequipment in aresidential areaislikely to causeinterferencein
which case the user at his own expense will be reguired to take whatever measures
may be required to correct the interference.

This device complieswith Part 15 of the FCC Rules and VDE 0871. Operation is
subject to thefollowing two conditions: (1) thisdevice may not cause harmful inter-
ference, and (2) this device must accept any interference received including interfer-
encethat may cause undesired operation.

WARNING
Thisproductisgrounded throughthepower cord. Thisprotectiveground connectionis
essential for safeoperation of theequipment. Avoid eectrical shock by pluggingthe
power cordintoaproperlywired receptacle. A lossof theprotectiveground, for any
reason, could result in electrical shock. Usetheproper power cord and makecertain
that itisin good condition.

CAUTION
Toavoidtherisk of fire, useonly thefusespecified for theequipment. Theproper fuseis
listed ontheback pand of theequipment. Toavoid therisk of an explosion, donot
operatethisproductinanexplosiveatmosphere.
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Chapter 2 - Controls and Connectors

PHOTRON FASTCAM ultima SE
| mager

Processor Front Panel

Processor Rear Panel







PHOTRON FASTCAM ultima SE
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Imager

TRIPOD MOUNTING

Thetripod mounting holeislocated near the center of balance of the Imager. There
isathreaded hole, for a 1/4-20 screw, and two additional holesfor alocating pin on
thetripod.

73 mm

\ \
\ \~ 2-@5mm
1/4 - 20 UNC-2B

IMAGER CABLE CONNECTOR
Thereisan Imager cable connector on the rear panel of the Imager.
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Processor Front Panel
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FRONT PANEL

The processor front panel hasthe AC power switch and an air filter. Theair filter
should be changed periodically to prolong thelife of your FASTCAM ultimaSE. See
chapter seven, page 7-2, for detailed instructions on how to changethe air filter.
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Processor Rear Panel

CN1
Theconnector labeled CN 1 ontheleft sideof therear panel mateswiththelmager cable.
EXT OUT

A BNCtypeconnector configured by SW2to output arecord gateor avertical synchronizing
pulse. Vertical syncpulsepolarity and pul sewidthareal soconfiguredby SW2. TheRecord
Gateislow duringthetimethat the Processor isrecording. Theoutputcircuitisasfollows,
and must beterminated by 50 ohmstoground:

Use SW2 to select Record Gate
Record Gate or
Vertical Sync.
-| N ¢
J N

N
—

— Vertical Sync.
74ACT541 Doubled
Buffer CMOS Output

2-4
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Processor Rear Panel

VIDEO OUT 1 AND VIDEO OUT 2
BNC type connectorsthat carry the video output signal from the FASTCAM ultima
SE. Each output isdesigned to drive a 75 Ohm coaxial cable that can be connected
to avideo monitor, VCR or hard copy video printer.

TRIGGER IN
BNC-type connector, one of two trigger inputs. Theinput isconnected to an opto-
isolator requiring roughly 10 milliamps drive current from a5 volt source. The Pro-
cessor responseto atrigger input isprogrammed by SW2. The Processor waitsuntil
the start of the next frameto trigger if SW2issetto “trigger”. If SW2isset to “reset
& trigger” the Processor will start anew framethe instant the trigger is received and
mark it asthetrigger point. A simplified schematic for theinput and a suggested
driver areasfollows:

Examplel +5V
Hi toLow Trigger

? Connectto
> Trigger in

15V +5Vv

Example2
Low toHi Trigger

Trigger in -

TRIGGER IN SCHEMATIC

2-5

| - |




J BT T (1] —%ﬁ—— IDIDIDDIIIIL

Processor Rear Panel

TRIGGER SW IN
BNC type connector, one of two trigger inputs. Thisinput requiresacontact closure
between the connector center conductor and shield in order to generate atrigger.
The Processor response to atrigger input is programmed by SW2. The Processor
waits until the start of the next frameto trigger if SW2isset to “trigger”. If SW2is
set to “reset & trigger” the Processor will start anew frametheinstant thetrigger is
received, and mark it asthetrigger point. A simplified schematic for theinputisas
follows:

TRIGGER SW IN CIRCUIT DIAGRAM

+ 5V

TRIGGER 10K
SWITCHIN 220

EXT IN
A BNC-type connector that acceptsasynchronizing signal input from another
FASTCAM ultima SE, allowing the user to synchronize two or more units. Usethe
menu’ s Sync Select function to enable thisinput, (See page 3- 14).

SYNCHRONIZING TWO OR MORE PROCESSORS TOGETHER
Connect the EXT OUT of one Processor to the EXT IN of the next Processor. The
EXT OUT of the second Processor can then drive athird Processor, and so on. The
EXT OUT must be set to V Sync with SW2. Y ou may need to increasetheV Sync
pulse width as you increase cabl e length between Processors. Configure EXT IN to
Reset & Trigger.

2-6
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Processor Rear Panel

SW1 AND SW2

There aretwo DIP switches behind this panel. SW1 configuresthe processor’'s
memory and the number of frames recorded in Random record mode. SW2 config-
uresthe external inputsand outputs. The switch positions not shown inthe charts
belowsarefactory presets and should remain undisturbed. User operated switch
functionsareasfollows:

SW1
Function 1]l 2] 3] a)ls]e6] 7|8
512 M egabytes of memory OFF | OFF
1024 Megabytes of memory OFF [ ON
1536 Megabytes of memory ON | ON
Random Record 1 frmae OFFl OFF | OFF
Random Record 2 frmae oN | oEE | OEE
Random Record 3 frmae ofFe] oN | OFF
Random Record 4 frmae ON | ON | OFF
Random Record 16 frmae OFF] OFF| ON
Random Record 64 frmae ON ] OFF| ON
Random Record 128 frmae OFF] ON | ON
Random Record 256 frmae ONJ] ON | ON
Factory presets, DO NOT change OFF
KEYPAD TRIGGER(RECORD BUTTON) OFF
SOFTWARE TRIGGER(RS232 COMMAND FROM PC) ON
RS232C Baudrate 4800 OFF
RS232C Baudrate 9600 N

CAUTION
DI P swithches should only be changed when the processor is off.
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Processor Rear Panel

SW2

Function 1 2 3 4 5 6 7 8
EXT OUT Record Gate OFF
EXT OUT Vertical Sync ON
EXT OUT Negative OFF
EXT OUT Positive ON
EXT OUT V Sync width 1 U sec OFF| OFF
EXT OUT V Sync width 5 Il sec ON | OFF
EXT OUT V Sync width 10 M sec OFF| ON
EXT OUT V Sync width VBLK ON | ON
Trigger Inputs:Trigger OFF
Trigger Inputs:Reset & Trigger ON
SCSIID O OFF | OFF | OFF
SCsIb1 ON | OFF | OFF
SCSIID 2 OFF| ON | OFF
SCSIID 3 ON | ON | OFF
SCSIID 4 OFF | OFF ] ON
SCSIID 5 ON | OFF| ON
SCSIID 6 OFF|] ON | ON
SCSIID7 ON | ON | ON

VBLK

30 4,500FPS 17.95) sec

9,000 10.1Qu sec

13500FPS 14.1Qu sec

18.000FPS 6174 sec

27,000FPS 8.17 sec

40,500FPS 6.0 sec
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Processor Rear Panel

SCS

Thisisthe Small Computer System Interface (SCSI) input connector. This connector
accepts SCSI protocol commands from acomputer and provides adata path for
digital video downloads. The connector typeisahigh density 50-pin female SCS|-2.

SCSI LOOP THROUGH

A SCSI connection to the next device on the SCSI bus, or if the Processor isthe last
device onthe SCSI bus, an active termination plug should beinserted in this connec-
tor. The connector typeisan active high density 50-pin female SCSI-2.

REMOTE CONTROLLER

Thisconnectionisused for the keypad that i s shipped withthe FASTCAM ultima SE,
and also with the supplied RS-232 serial adapter that allows the user to remotely
control theimager from ahost PC using the RS-232 command set. (See page 3-16
for the command set)

AC IN CONNECTOR

Standard | EC/CEE plug connector. Pleaserefer to the datalabel just below the
connector for the correct voltage input and fuseratings.

FUSE BOX
5A
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Introduction

KT D FETAEN 0 e S5
[ ]

FULL FRAME BUTTON

LIVE BUTTON
ThekeypadforthePHOTRON FASTCAM ultimaSEisorganizedintosix sectionsrelatingto
thevarioustasksassociated with capturing high speedevents. Wewill discusstheuseof
every keypadfunctioninthischapter. Therearetwopossibleapproachestoexplainkeypad
operation. Thefirstmethodisastraight forwardtoptobottomexplanation. Wewill usethe
secondmethod of explanationthatisstructuredby theway thekeypadisusedinatypical
motionanal ysissession.
Somekeypad buttonsturnfunctionsonor off. For exampl e, presstheLivebuttononceto
switchtheprocessor tolivemodeand pressitagaintoturnlivemodeoff. Noticethat the
greenLED abovetheLivebuttonilluminatestoindicatethat the processor isinlivemode.

TheFull Framebuttonontheother hand sel ectsoneof several possibleframerates. Pressing
theFull Framebutton sel ectsthenext lower framerate. Oneof theL EDswill illuminateto
indicatetheframerate. Whenyoureachaframerateof 30thenext button presswill wrapthe
framerateback to 4500 andyou canstepdowntherangeof frameratesagain.

3-1
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LIVE

O

—

Pressthe Live button to place the FASTCAM ultima SE in live mode. The LED
abovethe button will illuminate to indicate that the processor isin livemode. Press
the Live button again to take the processor out of live mode. Thelast imagetaken by
the Imager will remain on the video monitor after liveisturned off.

When the FASTCAM ultima SE isin live mode, pictures from the Imager are dis-
played on the video monitor so that you can adjust theimager lens, tripod, and the
lighting for best results. The picture on the monitor isaccurate asfar as composition,
focus and exposure are concerned. Theimages recorded by your FASTCAM ultima
SE will be asthey appear on the monitor in live mode.

NOTE

ThePlayback controlsar edisabled aslongastheprocessor isinlivemode. Verify that the
LiveLED isnotilluminated befor etryingtousethePlayback contrals.

3-2




Recording Rate

To set theframing rate, use the Recording Rate section of the control keypad.
In the Live mode, too, the camera operates at the selected framing rate.

.f-

.

™.

e |
SRAVE GRANE

O

At every presson the Full Frame button, the framing rate advances astep to the next
lower rate, from 4500 fps down to 30 fps. After the framing rate has hit 30 fps, the
next press on the Full Frame button brings the framing rate back to 4500 fps.

The selected framing rate is shown on the LCD display. Also, the LED below the
selected rate lights on. For example, when the cameraisframing at 4500 fps, the
LED below [4500] lights on.

Regardless of the current framing rate setting, a press on the Segment Frame button
will instantly turn the framing rate to 9000 fps. At every press on the Segment Frame
button afterward, the framing rate advances astep to ahigher number until it hits 40500
fps, the highest number. Then, the next presswill bring the framing rate back to 9000
fps.

NOTE

WhentheFASTCAM-ultimaSE ispower ed on, it isset tothedefault framingrateof 4500
fps.

Shutter Speed
The shutter speed isareciprocal of theframing rate, that is, the shutter speedisobtained
by dividing 1 by the framing rate. For example, the shutter speed at 4500 fpsframing rate
is 1/4500 seconds (222 micro sec.) Because of the thisfact, the lensiris must be wid-
ened as the framing rate is set to a higher number so that morelight islet in onto the
sensor within ashorter period of time.

3-3
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RecordingOperation

Use the Recording Operation section of the keypad to select arecord mode and to
start arecording.

E=COR2 H3 CP=RATICH .
RELIT SWR GEUER OEME iAMOE AW RESORD
L S S B v
. ! | c ) .
oo NTE oo

o Sooot EELE R

"

Pressthe MODE SEL (mode select) button to step through the various record modes
fromleft toright. The LED under the operative record mode will beilluminated.

AUX MEM
Aux Mem isaspecia record modethat isused to calibrate the FASTCAM ultima SE
before making arecording of your event. The electronics, starting with the sensor in
the Imager, may cause fixed pattern noise and shading errorsin the pictures seen on
the monitor. These unwanted artifacts can be corrected by the proper use of the Aux
Mem record mode.
With the lens capped, an Aux Mem recording is made of the artifacts. The proces-
sor then invertstherecorded artifacts and sumsthe result with the output video
canceling out theunwanted artifacts.

NOTE
The imager frame rate must be set to 4,500 fps when performing an Aux Mem
recording.

3-4




RecordingOperation

NOTE
AnAuxMemr ecor dingshould bemadeunder thefollowingconditions:

(1) First TimeThelmager IsTurned On.

(2) SwitchingBetween1.0And0.6Gamma.

(3) SwitchingBetween0dB And6dB Gain.

(4) When System HasBeen On For An Extended Period Of Time.

Tocorrect for fixed pattern noiseinthepictur efollow thisprocedure:

1. UsetheMenubuttononthekeypadto check gammaand gain settings.

2. Verifythat gammaissetto 1.

3. Verify thatthegainisat thesetting youwill beusing.

4. Settherecordrateto4500fps.

5. Coverthefront of thelenssothat nolight fallsonthesensor. UsetheMode Sel
buttonto select Aux Mem.

6. PresstheReady button.

7. PresstheRecordbutton, theFASTCAM ultimaSEwill recordfor lessthanasecond.

8. Uncoverthelensandthe FASTCAM ultimaSEisready for normal
operation.

NOTE
If your pictureis noisy after performing an Aux Mem calibration make
sure that you have the frame rate set to 4500 fps and then do the Aux
Mem procedure again.

3-5




RecordingOperation
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START
Pressthe Mode Sel button as many times as needed to illuminate the Start LED.
Pressthe Ready button and then the Record button to start arecording. The proces-
sor will record until every frame in memory has animage stored init. The processor
stops recording when the memory isfull.

A trigger signal input through either the Trigger In or the Trigger SW In connector on
the rear panel of the processor has the same effect as pressing the Record button. To
make a Start mode recording using an external trigger signal, select the Start mode as
above, pressthe Ready button and then supply atrigger signal input either to Trigger In
or to Trigger SW In. Remember Trigger Inrequiresapositive 10 maTTL level signal
todrivethe opto-isolator or Trigger SW In requiresasimple contact closure, with no

voltage present, acrossits connector.

START MODE FRAME NUMBERING

Memory / Frames | First Frame] Trigger Point]|Last Frame
512 megabytes / 8192 1 1 8,192
1 gigabyte / 16384 1 1 16.384
1.5 gigabytes / 24576 1 1 24,576
3-6




RecordingOperation

CENTER

Pressthe Mode Sel button as many times as needed to illuminate the LED above
Center. To begin recording first pressthe Ready button and then the Record button.
The processor will record images until atrigger signal isreceived, either through
Trigger In, Trigger SW In or by pressing the Record button.

The Center mode records an equal number of frames before and after the trigger
signal input. A trigger signal causesthe processor to mark the frame that was being
recorded at the timethetrigger was received asthetrigger point. The processor
records anumber of frames equal to half the number of frames available in memory
after thetrigger point and then stopsrecording.

CENTER MODE FRAME NUMBERING

Memory / Frames | First Frame] Trigger Point|Last Frame
512 megabytes / 8192 -4.096 1 4.096
1 qgigabvte / 16384 -8,192 1 8.192
1.5 gigabytes / 24576 -12,288 1 12,288
NOTE:
Allow Sufficient Time To Fill First Half Of Memory Before Trigger Is
Received.
END

Pressthe Mode Sel button as many times as needed to illuminate the LED above
End. Tobegin recording first pressthe Ready button and then the Record button.
Theprocessor will record images until you pressthe Record button again, or atrigger
signal isreceived through Trigger Inor Trigger SW In. The processor stopsrecording
theinstant thetrigger signal isreceived. Thevideo stored in memory will contain
images covering events up to the time when the trigger signal wasreceived.

END MODE FRAME NUMBERING

Memory / Frames | First Frame] Trigger Point]|Last Frame
512 megabytes / 8192 -8,192 1 1
1 gigabvte / 16384 -16.383 1 1
1.5 gigabytes | 24576 -24,575 1 1
NOTE

Allow Sufficient Time To Fill Memory Before Trigger |s Received.

3-7
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RecordingOperation

RANDOM
Pressthe Mode Sel button as many times as needed to illuminate the LED under
Random. To begin recording first pressthe Ready button and then the Record button.
The processor will record up to 256 pictures, each timethe Record button is pressed,
or when atrigger signal isreceived through the Trigger In or Trigger SW In connec-
tors. The number of picturesrecorded is set by the DIP switch, SW1, on therear
panel of the processor. See page 2.7 of thismanual for SW1 settings.

Random mode frame numbering is the same as Start mode.

NOTE
If you wish to exit Random record mode before memory has been fully
loaded press the Mode Sel button.

3-8




Playback Controls

UsethePlayback Control sectiontoview therecordedimagesinmemory.

NOTE
WhentheFASTCAM ultimaSEisin livemodethePlayback controlsaredisabled by
theprocessor. IftheLiveL EDisilluminated presstheL ivebutton toexit livemodeand
enablethePlayback controls.

»PLAY
PressthePlay buttonto playback therecordinginmemory startingwiththeframecurrently
displayedonthevideomonitor. Playback will beginat theratesel ectedwithintheDisplay
Ratesection of thekeypad. If theprocessor i sinPause/Stop (P/S) mode, theimagedisplay
will advanceoneframeeachtimeyou presstheplay button.
NOTE
Scrambled picturesin playback arecaused by a Recording Ratemismatch. Therecord-
ingrateindicated onthekeypad must match therecordingrateof theimagesin
memorythat you aretryingtoPlay.

1f you did not fill thevideomemory with your last recor ding, imagesfrom aprevious
recording can still beseen in playback.

<4REV
PresstheRev buttontoplayback inthereversedirection, startingwiththeframecurrently
displayedonthevideomonitor. Playback will beginat theratesel ectedwithintheDisplay
Ratesection of thekeypad. If theprocessor isin P/Smode, theimagedisplay will step
backwardsoneframeeachtimeyoupresstheRev button.
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Playback Controls

(4 ==
Fast forward advances the pictures on the monitor by a multiple of 10 or 100 frames
at atime, depending on the menu setting. Therate of play isadjusted by the Display
Rate buttons. A rate of two equatesto twenty pictures per second and arate of
thirty equatesto three hundred pictures per second. See page 3-14 for menu opera-

tion.

44FR
Fast reverse moves the pictures on the monitor by amultiple of 10 or 100 framesat a
time, depending on the menu setting, inthereversedirection. Therateof play is
adjusted by the Display Rate buttons. A rate of two equatesto twenty pictures per
second and arate of thirty equatesto three hundred pictures per second.

mP/S
Pressthe P/S (Pause/Stop) button to halt playback on the current frame. P/Sworks
the samefor al play modes; forward, reverse, normal speed and fast speeds. To
resume video motion in the same direction and speed, pressthe P/S button asecond

time.

Mstor
Pressthe Stop button to halt at the current frame. 'Y ou must push the appropriate

playback button to resume viewing or searching.
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Display Rate

TheDisplay Rate controlsthe rate at which the recorded information isdisplayed on
thevideo monitor.

Oneof five possible playback speedsin useisindicated by theilluminated LED.
Press the button under the 2 to decrease the display rate. Pressthe button under the
30toincreasethedisplay rate.

In Play or Rev playback modes the numbers below the LEDs arein frames per
second for NTSC imagers. The numbers above the LEDs are in frames per second
for DAL imagers.

In FF and FR search modes the numbers bel ow the LEDs arein frames per second
multiplied by ten or 100 depending on the menu setting. The processor would be
scanning through memory and displaying picturesat 50 pictures per second if the
LED above the 5 were illuminated while the processor wasin FF (fast forward).

311




Display Mode

REPORT
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The Report function overlaysthetop and bottom of theimage on the video monitor
with text information. Pressthe Report button to toggle thedisplay on or off. The
information displayedisasfollows:

)] I e
Nemby Jomeerstabe Llasisdome rumber
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DisplayMode

ID

Thereisanumber displayed within the Report text on the video monitor in the upper
left corner of theimage. The number showing on the monitor can be used to identify
recordings as you download imagesto aV CR for archiving purposes. The D num-
ber isrecorded in memory with your pictures and is embedded in the TIFF Header
when pictures are digitally downloaded. Y ou must manually set the ID to thevalue
youwish. PresstheID button to increment the ID number by one.

TRIG PT.
Pressthe TRIG PT button to jump the playback to the frame marked as the trigger
point in memory. The processor goesimmediately to the trigger point frame and
enters Pause/Stop mode. To resume playback from the trigger point pressthe P/S
button.

BLOCK
The BLOCK display mode plays back a section of arecording. Play through the
segment of your recording that you wish to set up asablock playback. Pressthe
Start button to mark aframe asthe beginning of the block and pressthe End button to
mark the end of the block you wish to view. After selecting astart and an end point,
pressthe BLOCK button to enable Block mode. Pressthe play button to playback
the section of the recording you have marked and then keep playing it repeatedly.
The playback controlsfunction normally within the boundaries of theblock. Y ou can
pressthe BLOCK button to stop the playback repetition and move on to other sec-
tionsof your recording. Theletter B appears next to the playback modeicon on the
video monitor to indicate block mode playback and the LED below block will be
illuminated.
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Display Mode

MENU

Press the Menu button and a list

“Bepiar
of operating parameters will

appear on the video monitor as L
shownbelow: . e g e
TIEF LT R -
NOTE 1OIEIE L boskk W=n

If the menu does not appear L L L L
turn on the report data by A - S
pressing the Reportbutton. _ L Y T
The Report button controls all '

text overlay information.

When the menu appears, the number “1" next to cameragammawill be flashing.
Moveup or downthelist by pressingthe a v buttons. Theflashing nmber indicates
whereyou areinthelist. If you wanted to change the sync selection for instance, use
the A v buttonsto moveto number 4 onthelist. The number four will start to flash.
Pressthe ENTER button, and theword “INT” will start toflash. Usethe a v
buttonsto changethe selection to EXT. Pressthe ESC button to register the new
selection. Pressthe ESC button again to exit the menu function.

r N
01 LIVE READY 32.764008SEC B1a2
1 CAMERAGAMMA 1
2 CAMERA GAIN a8
3 FFFRSPEED 10
4 SYNC SELECT INT
5 STATUS
£ RESERVE
AUXMEM 30 > 4300 FPS
\ J/
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Display Mode

1. GAMMACORRECTION
A gammavalue of 1.0 applies no black stretch to the video and avalue of 0.6 applies
black stretch to the video sufficient for most video monitors.

2 CAMERA GAIN

There aretwo settings for cameragain “0dB” and “6 dB.” Setting the cameragain
to“6 dB” increasesthe camera sensitivity onef-stop with aslight increasein video
noise.

3. FFFRSPEED

Set the speed multiplier for fast forward and fast reverse play modes. The multiplier
canbesetto“10" or “100.” For example, if the display rate indicates 30 fps, with the
multiplier set to “10,” the FF rate will be 300 fps

4. SYNCSELECT

Selectsthe frame synchronizing sourceto beinternal “Int” or external “Ext.” When
“Ext” is selected the processor usesthe signal received viathe EXT IN BNC con-
nector to start each frame of the recording.

5. STATUS

Opens another page with information about the FASTCAM ultima SE DIP switch
settings that includes; memory, Ext Out settings, Trigger, and SCSI 1D number.

6. RESERVE
Hasno function at thistime.
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RS232 Protocol and Commands

RS232 COMMUNICATIONS PROTOCOL

TheProcessor usesafull duplex UART type asynchronous system, with standard
nonreturn-to-zero (NRZ) format (eight data bits, two stop bitsand no parity). The
baud rate is 4800. The command codes given below are ASCII. You may usea
terminal emulation program (hyper terminal) to communicate the imager and control it
from the PC keyboard.

RECORDING RATE
TheProcessorissentacodetoincreasetherecordframerate. TheProcessor thenresponds
withacodethat specifiesitsnew framerate. If youareat 4500fpsthenextincreaseframerate
commandwill wrapbackto30fps.

Command Code Function

61h ForcestheProcessor tofull framemode, anddecreases
the full framerecord rate one step. The processor
respondswith the current full framerecord rate.

Response
27h=30fps 2Ch= 750fps
28h=60fps 2Dh=1125fps
20h=125 fps 2Eh =2250fps
2Ah=250fps 20h =4500fps
2B h=500 fps

Command Code Function

62h ForcestheProcessor tosegmentedframemode,

andincreasesthesegmentedframerecordrateone
step. Theprocessorrespondswiththesegmented
framerecordrate. |f youareat 40500fpsthenext
increaseframeratecommandwill wrapback to 9000
fps.

Response
21h=9000 fps
22h = 13500 fps
23h =18000 fps
24h = 27000 fps
25h = 40500 fps
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RS232Protocoland Commands

PLAYBACK COMMANDS

Send the Processor a code to specify aplayback mode and the Processor responds
with acode for that mode.

Command Code Function Response code
63h Fast reverse 31h
64h Reverse 32h
65h Play 33h
66h Fast forward 34h
67h Pause/ Stop on 35h
67h Pause/ Stop off 36h
68h Stop 37h

PLAYBACK FRAME RATES

The code you send the Processor commands an increase or adecreasein playback
framerate. The Processor responds with acodeindicating its current frame rate.

Command Code Function

6%h Decreases the playback frame rate to the next lower
value.

6Ah Increases the playback frame rate to the next higher
value.

Response
38h=2fps
39h =5fps
3Ah=10fps
3Bh=15fps
3Ch=30fps

317
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RS232Protocoland Commands

DISPLAY MODE

These commandsarefor changing the appearance of the on screen dataand controlling
theblock playback function.

Command Code Function
6Bh Togglesthe block playback mode on and off.

Response code
3Eh = Block on, 3Fh = Block off

6Ch Marksthe start frame for block playback.
6Dh Marksthe end frame for block playback.
Command Code Function

6Eh Togglesthe on-screen menu on and off.

Response code
42h = Menu on, 43h = Menu off

Command Code Function
6Fh Togglestheimage dataoverlay on and off.

Response code
44h = Report on, 45h = Report off

Command Code Function

70h Jumpsthe playback to thetrigger point, frame one.
Response
46h = Trig. Pt. on, 47h = Trig. Pt. off

Command Code Function

71h Toggleslivemode on and off.

Response code
48h = Liveon, 49h = Live off

3-18

_W 5 ]




RS232 Protocol and Commands

RECORDING MODE SELECT

The Processor is sent a code to change the record mode. The Processor then re-
spondswith acodethat specifiesits new record mode.

Command Code Function
72h Stepsthrough the variousrecord modes.
The Processor responds with the current record
mode.
Response
4Ah = Start 4Ch=End
4Bh = Center 4Dh = Random
4Eh = Aux Mem
Command Code Function
73h Toggles Record mode on and off. The Processor

responds with its current state.

Response
52h = Ready on, 53h = Ready off

Command Code Function

74h Toggles Record mode on and off. The Processor
responds with its current state.

Response

52h = Record on, 53h = Record off
NOTE

SW1-5 must be set to ON, or the processor will not respond to the record
command, 74h, entered through the serial port.

Command Code Function
75h Increments the session ID by one.

3-19

| - N







Chapter 4 -Getting Started

Connecting the System

Power On
Making Your First Recording

Summary







Connecting the System

INTRODUCTION

Inthis chapter you will learn how to connect your FASTCAM ultima SE components
to avideo monitor and VCR.

MOUNTING THE IMAGER

Thetripod mounting hole islocated near the center of balance of the Imager. There
isathreaded hole, for a 1/4-20 screw, and two additional holesfor alocating pin on
the tripod. Y ou should mount the Imager on thetripod before attaching alensto the
Imager.

ATTACHING THE LENS

The Imager is equipped with a C-mount lens adapter, screw the lens clockwiseinto
the adapter until you are no longer ableto turn thelenswith light pressure. Do not
over tighten thelens. Leavethelenscap in placefor the moment.

Adjustment of Flange Back
1)Fit the lens on the C-mount, and tighten the M3 screws (2 ea. of).
Be careful not to really fix the screws at this stage.
2)Set thelensfocusto 'infinite’ and try to find the point, asyou adjust
thelensfocus, which will have aninfinite object in focus.
3)If the object came in focus, tighten and fix the screws.




Connecting the System
CONNECTING THE PROCESSOR

CAUTION
Make sure that the AC power cord is not connected to the Processor
while you ar e connecting the components of your FASTCAM ultima SE.
Refer to the connection diagram on page 4-3 to assist you.

First, mate the imager cable to the Imager.
Connect the keypad cable to the remote controller connector on the rear of the
Processor. Thevideo output on therear of the Processor should then be connected

by a 75 Ohm coaxial cableto the video input on the back of your VCR. Wirethe
V CR' svideo out connector to your monitor’ svideo input using another coaxial cable.

CONNECTING THE AC POWER

CAUTION
Check the voltage of the AC power source that you intend to use. Check
that the Processor has been configured to operate at that voltage by
reading the label on the rear of the Processor below the power connector.
Check that the proper fuses are installed in the power connector assem-
bly before attempting to connect this equipment to the AC mains.

Make surethat the power switch on the front panel of the Processor isturned off and
then connect the AC power cord to the rear of the Processor.
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Connecting the System
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Power On

APPLYING POWER TO THE PROCESSOR

Turn thefront panel power switch on. The Processor configuresitself, when power
isapplied, tothefollowing conditions:

1. Live- Off

2. RecRate- 4500

3. RecMode- START
4. IDNo-01

5. Report-On

6. Playback rate- 30fps

The picture on the video monitor will appear asfollows:

NOTE
Y ou should alwaysper form an Aux M em recor dingbeforeusingtheFAST CAM ultima
SE. Theeectronics, startingwiththesensor inthel mager, may causefixed pattern
noiseand shadingerror sinthepictur esseen onthemonitor. Theseunwanted artifacts
can becorrected by makingan Aux Mem recor ding following the procedur eon thenext
page.
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Power On

MAKING AN AUX MEM RECORDING
A short automated procedure to optimize Imager performanceisasfollows:

1. UsetheMenu button onthekeypad to check gammaand gain settings.
2. Verify that gammaissetto 1.

3. Verify that thegainisat the setting youwill beusing.

4, Settherecordrateto 4500 fps.

5. Coverthefront of thelenssothat nolight fallsonthe sensor. UsetheMode Sel
buttonto select Aux Mem.

6. Pressthe Ready button.
7. PresstheRecord button. TheFASTCAM ultimaSE will recordfor lessthan asecond.
8. Uncover thelensandthe FASTCAM ultimaSE isready for normal operation.

NOTE
If your pictureisnoisy after performingan Aux Mem calibration, makesurethat you
havetheframerateset to4500fps, and then makeanother Aux Memrecording.

Y ou may need to repeat this |mager setup procedure if you change between 0 dB
and 6 dB gain, theimager has been on for an extended period of time, changing
between 1.0 and 0.6 gammaor if the Imager changes temperature significantly.

Y ou must pressthe Live button on the keypad and uncap the lensto see apicture
from the Imager. After you pressthe Live button, adjust the imager lens and the
scenelighting to get apicture onthe video monitor.

MAKING YOUR FIRST RECORDING
Pointthelmager at somethingthat youwishtorecord. PlacetheFASTCAM ultimaSEin
Livemode, andthensel ect aframerateusingtheRecording Ratesection of thekeypad.
Adjustthelensand scenelightinguntil you aresatisfiedwiththepictureonthemonitor.
UsetheMode Sel buttonto select the Start record mode. PresstheReady button, and
then presstheRecord button. TheFASTCAM ultimaSE will record until memory isfull.
PresstheLivebuttontoexitlivemodeandenabletheplayback controls. PressthePlay
buttonandyour recordingwill playback onthemonitor beginningwiththefirst framethat
wasrecorded.
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Power On

SUMMARY
Thefollowing isasummary procedure for making arecording of an event youwishto

study:

1

© N o g~

SelectLivemode.

Selectaframerate.

Adjusttheimager lensandthelightingfor thebest pictureonthemonitor.
Choosearecordmode: Start, Center, Endor Random

PressReady

PressRecord

DeselectLivemode.

Useplayback control storeviewyour recording.
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Moving Images to Your Computer
FASTCAM Series SCSIDownload Utility (READCAM.EXE)

Thissoftwareprogramisanassistingtool to beused when downl oading theimagedatarecordedinthe
processor memory viathe SCSI interfaceafter recording.

NOTE:
1. Theoperating systemsthat havebeen successfully tested todateare Windows95/98/M e/NT4.0/
2000. READCAM .EXE requiresAdaptec’ sA SPI manager installedinthe system.

2. Executeimagedatatransfer only after you havestored therecordedimage.

*Windows 2000 has been tested with ASPI manager for NT4.0

Accessories

Item Description Q'ty
1 Floppy disk contai ning softwareset 1
2 SCSl cabl ewith50-pinhigh-density connectors(1m) 1
3 SCSl terminator 1

How to install

Setthefloppy diskinfloppy driveanddoubleclick“ SETUP.EXE”,and“READCAM.3.0 Setup” starts
up. Follow theinstallationmenutoinstall thesoftware.
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How to Use Camera Utility

1. Interface Window
Thefollowingwindow isdisplayedwhen READCAM programisstarted.

i Eems Mew Help

5| 1| o2
DisplayWindow
Fraaiks oo
Menu: Commandsaresel ectedhere.
Tool bar: Iconshortcutsappear here.

| =| ol 2!

Readcamera Set up folder Display history AboutREACAM
Display window: Displaystheresults.
Status bar: Explanationof commandsisshownhere.
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2. File Menu: Read Camera El

Readsimagedatafromthecameraandrecordsit in output folder that hasbeen preset.
Thefollowing dial og appearswhen thiscommand startsup.

CITTEE—— 5 [ Cameranameand

St |FAGCGANY= tims Taries [ Host s il _./ SCSI D No.

] _/I Sesshon No.
Zeszion Murler I'l

Commentofimage

Cerrim sl | | file

~=rame b oamoe- Frame numbers
Szt Fiare # 1 ii i-ﬂ 11 todownload
Slop Frinas * |1| :r'\-'h:': FEAHE

L.ll. il

“tek |1 i

Camera: Thecurrent cameraisshown. When multiplecamerasareavailable, they are
shownintheright hand side of thetext box with aclick onthedownarrow. Click onthecamerayoulike
touse.

Session Number: Show thesession number from 0to 255 that hasbeen set ontheremotecontrol
pad. Thesessionnumber input hereisused aspart of thefol der nametorecordimagedata.

Framing Comment: I nputsabrief comment on events. Thiscomment isrecordedintherecordinglog
file.

Start Frmae: Assignsthe starting frame number. Frame oneismarked when thetrigger is
received. Framenumber beforethetriggerisanegativenumber. All theframesafterthetrigger areassigned
apositivenumber, startingframe“ 1" being
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theframeat the moment thetrigger wasreceived. Notethereisno« gframeQe h. Theframeimmedi-
ately beforeframe“1” is*-1".

Stop Frame: Assignstheending frame. Click OK torecord all theframesbetweenthe Start and
Stopframes. OK Button beginsdownload of specifiedframe. Cancel Button exitsthiswindow and
returnsyoutothelnterfacewindow.

Step: Assignsthenumber of framesto skipto record. Recordingtakesplaceat every frame
skipping the number of frames sel ected here. Whenthenumberis“1”, noskippingisdone,i.e., al

theframesarerecorded.

Note: Whenanoutput fol der hasnot been set, thefollowingdialogisdisplayed.

|
i) § ot et Set ez Fo e

Toset up anoutput folder, seethe output fol der setup section.



3. File Menu: Exit

Exit: Endsand exitsthisUtility Program.

4. Setup Menu: Setfolder El

Setsthefolder and the format to record the image data. When thiscommand is selected, the
followingdial ogbox appears:

i =ihher
[ iz Docimery

o e

5 ERA:

oo

e e : v

LT b e S vy
Ry

e Hab

FrE Al mie e mareal

L Re o e Fomas”

K Lol

Outputfolder:
Selectsthefolder inwhichto savetheimagedata. Click the browse button to select tan

existingfolder. Theimagedataissavedinasubfol der withintheoutput fol der, withitsname
contai ningthesessionnumber of thedatabei ngdownl oaded.

Erowee lorFker 2|

HH |

1417 Destop
[E R Rt LU 11 RS
R = R TH ]
= IR T R Rt
O & “me:!

O 3 voHdeed ke
H ] st
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File Formats
BMPFormat (WindowsBitmap)
ThestandardWindowsformat

TIFF Format (Tagged |mage Format File)
A standard format mainly usedin UNIX systems

JPEG Format(Joint Photographi c Coding ExpertsGroup)
A standardformat of compressedimages. Unreversi blecompressiononly sup
portedinthissoftware. Tencompressionratesareavail ableto choosefrom.
PNM Format(Portable Pixel/Gray Map)
A format mainly usein UNIX systems.
Thedataportion canbeinbinary or ASCI| format.

AVI Format (Audio, Video, still Images)
A Windowsstandardformat of motionimages. Savesimagedataineither
compressed or uncompressed form (tobesel ected at saving).

Note: Informatsother thanBMPand AV, relevant application software may beneeded for
playingtheimages.

Serial-number ed File Name Format:

Selectstheoptionof usingtheMovieRul er-based format (Photrone fsmotion analysissoft-
warepackage) for output of fol der and filenamesto saveimage data.
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5. Setup Menu: History Setup

HistorySetup

Selectsthe directory of filesto record the execution history of READCAM. Select the
commandandthefollowingdial ogwill bedisplayed.

ST =|

"| ity Tucw:

|L;.'.r-".-' Lo awisrss, Lol

LR T

M=rD Do oz F sl =

Fiece i iy sieeeiliie i gimmie
L T [P e

1l Lo,
=l

&} S

HistoryDisplay @

Displaysthecontent of execution history of READCAM. Select thiscommand and thefollow-
ingdialogwill bedisplayed.

Bl vk |_T:|

Lz Hr 1l
g | ope RS sAk=ullue deres K-l U IR
Tz Murnbe:: :

L S 1T R

Semn TaTs

rere 1 --hind
Pnama s A NP L 2TH
Trimmer vl et )
1T NG R ta el
o lreare: R ]

Sl Saes Zois
FRna kAnca R C
EE Mk L
sneslfraria

Bt eal LR R TREVE L SOl 1) B B
T B B
Sl L




6. Display Menu
Set Font: Selectsthefont to useindisplay window.
Tool Bar: Switches Show/Hidefor tool bar display.
StatusBar: Switches Show/Hidefor statusbar display.

7. Destination Folder
For example, when adestination folder isset as[C:\DATA], a“ subfolder that describesthe
session” isgenerated under thedestinationfol der andtheimagedataissavedinit.

Thenameof “ subfol der that describesthesession” i sautomati cal |y generated under thefol lowing

rule.

Sxyz.n

S Thenamebeginswithacapital S.

XXX Thesession number isshown by 3decimal digits.

y Indicatesthefileformat (seethe examplesshown below).

z A“C” indicatescolorimageanda“M” indicatesmonochrome.

n Where" n” isincremented by one, startingfrom*“ 1” for thefirst folder tobe

saved, for folderswith the same session number and samefileformat.

Examplesof format indication:
S001WC.1 ->BMP
S001TC.1 ->TIFF
S001PC.1 ->PNM
S001JC.1 ->JPEG
SO001AC.1 >AVI
SO001RC.1 >RAW



8. File Names for Recorded Image Data

READCAM Standard Format
Filenamesareautomatically generatedinthefollowingformat:

TYPEsdddddd.eee
TYPE

f Usedfor RGB color saving, andfor monochromecameras.
gy  Usedfortransformationfromcolortogreyscale.

r Usedfor plane-by-planesavingof Rchannel imagedata.
g Usedfor plane-by-planesaving of G channel imagedata.
b Usedfor plane-by-planesaving of B channel imagedata.
s A minussign®“-” isattachedtonegativeframenumbersbeforethetrigger.
Anunderscore”_" isattachedto positiveframenumbersafter thetrigger.
dddddd A decimal number that i ndi catestheframenumber.
ee Fileextensions
BMP->.bmp
TIFF -> tif
PNM -> .ppm (color)/.pgm (monochrome)
JPEG -> .jpg
AVI -> avi
RAW -> raw
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MovieRuler-CompatibleFormat
When M oviewRul er-compatibleformat issel ected, thefollowing Saving Nameentry isadditional ly
displayedinthesavingdial og. Enter thetitleof thesavedimagedata.

Sove uzees. =
Carpes IFJ"-STC."‘.‘J—JILirnL o [0 Hesl S DTG bl
-Saz=an
Teezzian Muriker I'l

5 Py 2t |

Imagefilenamesaregeneratedin serial number format with six digits.

TITLE TYPEdddddd.eee

TITLE

TYPE
f

ary

dddddd
imagedata.
eee

Thetitleenteredintheimagesavingdialogisgivenhere.

Thetypeof thesavedimagedataisshownhere.
Usedfor RGC col or saving or for monochromecameras.
Usedfor transformationfromcolortogreyscale.

r Usedfor plane-by-planesavingof Rchannel imagedata.
g Usedfor plane-by-planesavingof G channel imagedata.
b Usedfor plane-by-planesaving of B channel imagedata.

A serial number withsix digitsbeginswith 000001 regardl essof theframenumber of the

BMP->.bmp

TIFF -> tif

PNM ->.ppm (color)/.pgm (monochrome)
JPEG -> .jpg

AVI-> avi

RAW -> raw

9. Camera lnformation File

ImagedatafilessavedinM ovieRul er-compatibl eformat doesnot containrel evantdatasuchasthe
framecount. Thecamerainformati onfiledescribessuchmissinginformationandgeneratesfilesin
thesamefolder.
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File Name of Camera I nformation Files

TITLE TYPE.cih
TITLE Thetitleenteredintheimagesavingdialogisgivenhere.
TYPE Thetypeof thesavedimagedataisshownhere.
f Usedfor RGC col or saving or for monochromecameras.
ary Usedfortransformationfromcolortogreyscale.
r Usedfor plane-by-planesavingof Rchannel imagedatafile.

g Usedfor plane-by-planesaving of G channel imagedatafile.
b Usedfor plane-by-planesavingof B channel imagedatafile.

The Content of Camera Information Files

#Cameral nformationHeader Headercomment
CameraType:**** Cameramodel name
SessionNumber :**** Sessionnumber
RecordRate(fps):**** Framingrate(framesper second)
Shutter Speed(s):**** Shutter speed(seconds)
TriggerMode: **** Triggermode

Total Frame: **** Total number of frames(* 1)

Start Frame; **** Startframe(* 2)

SaveStep: **** Skipinterval (*3)

Color Bit: **** Number of bitsper pixel (color: 24, monochrome: 8)
FileFormat ; **** Extensionindicatingthefileformat

* 1 Thetotal number of framessaved
*2 Thefirst frame of thesaved data
*3“1" indicatesNO step saving.

Examples are given asfollows:

#Cameral nformationHeader
CameraType: FASTCAM-ultimaSE [0](Host:21D:5)
SessionNumber: 1

Record Rate(fps) : 125
Shutter Speed(s) : 1/250
TriggerMode: End

Total Frame: 51

Start Frame: -50
SaveStep:1

Color Bit: 24

FileFormat : bmp
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TIFF IMAGE FILE STRUCTURE

*Thisdescriptionisgivenfor TIFFfilessaved using READCAM SCS| download software.

TheTIFFfileformat for the PHOTRON FASTCAM ultimaSE supportsonevideo frame per file. The
fileformatisdescribed, followed by descri ptionsof each component, including adescription of eachtag.
Weareassumingthat thereader hasaworkingknowl edgeof the T1 FF specificationrevision5.0published
by the AldusCorporation.

Wehaverequested from Aldus, who controlsthe Tl FFimagestandard, the proprietary useof 5tags. Tag
numbers 32000 (8000 hex) and above have been set aside by Aldusfor company specific use. Roper
Scientific MASD hasbeen granted tags 34071 through 34075 (8517 through 851B hex). Tag 8517 will
point tothel ocation of thei mageframedataspecifictoeach Roper ScientificMA SD product supported.

FASTCAM-ultima SE TIFF File Format

TIFF Header

Pixel Data

Image File Directory (IFD)

Data

TIFF header
Theheader isasequenceof 8 bytesthat describethe TIFFfile. Each box bel ow represents2 bytes. An
offsetisdefined asthenumber of bytesfrom beginning of fileto aspecificdataset. All offsetsarefour
byteslong.

The offset to the Image File Directory

is from the beginning of the file, and 0 4949 Byte Order
includes the 8 bit Tiff Header, and the 2 002A Version
image pixd data. The 40 bytes of

image frame data such as, frame 4 1 xxx Byte Offset
number, session number, elgpsed time, 6 XXXX to IFD

and so on follows the IFD. There can

also be other data following the IFD.
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Image file directory (IFD)

An IFD isaseries of TIFF tags that provide a TIFF reader with instructions on how
to interpret the data contained in the file. The IFD points to the location and amount
of pixel data. The IFD aso points to the location and amount of frame data. An
IFD must always begin on an even address. The first two bytes of an IFD indicate
the number of entriesit contains. Each entry in an IFD is a 12 byte structure as

illustrated below:

Entry Count = 00 12h

A+2

New Subfile Type

A+14

ImageWidth

A+ 26

ImageLength

A+ 38

BitsPerSample

A+ 50

Compression

A+62

Photometricinterpretation

A+74

FillOrder

A+ 86

StripOffsets

A+98

Orientation

A+ 110

SamplesPerPixel

A+122

RowsPerStrip

A+134

StripByteCounts

A + 146

XResolution

A+ 158

YResolution

A+ 170

PlanarConfiguration

A+ 182

ResolutionUnit

A+194

Software

A+ 206

PHOTRON FrameData
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TIFF IMAGE FILE STRUCTURE

The18directory entriesinthe | FD for the FASTCAM ultima40K areasfollows:
All thefollowingdirectory entry valuesarein hex.

NewsSubfileType
OOFE
0004
00000001
00000000
ImageWidth
0100
0003
00000001
OOO0O0O0O0FF
ImagelLength
0101
0003
00000001
0OOO0O00O0FF
BitsPerSample
0102
0003
00000001
00000008
Compression
0103
0003
00000001
00000001
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Photometriclnterpretation

0106
0003
00000001
00000001
FillOrder

010A
0003
00000001
00000001

StripOffsets

0111

0004
00000001
00000008 (pointsto thelocation of thefirstimage pixel)

Orientation

0112
0003
00000001
00000001

SamplesPerPixel

0115

0003
00000001
00000001

RowsPerStrip

0116
0003
00000001
00000100
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StripByteCounts

0117
0004
00000001
00010000

XResolution

011A

0005
00000001
000100E6

YResolution

011B

0005
00000001
000100EE

PlanarConfiguration

011cC

0003
00000001
00000001

ResolutionUnit

0128
0003
00000001
00000002
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Software

0131

0002
00000001
00000010

PHOTRONFrameData

8517
0001

00000028 (40 bytes of frame data)

XXXXXXXX (points to location of frame data)

5-17



photronframe data
Theforty bytesof framedataareasfollows:

Data Description
05 Model code for FASTCAMultima SE
ss SessionNumber
00

pp PicturerateMSB
pp PictureratelLSB
00

00

ee ExposuretimeMSB
ee ExposuretimelLSB

00

00

ff Frame number MSB of 32 bit no.

ff Framenumber

ff Framenumber

ff FramenumberLSB

Il Elapsedtime (10-5sec) MSB ofsigned 32 bit no.

Il Elapsedtime

Il Elapsedtime

Il ElapsedtimelLSB

00

00

00

00

00

00

00

00

00

00

00

00

00

gg Image Intensifiergain MSBinteger (futureuse)

gg Imagelntensifiergain

gg Imagelntensifiergain

gg ImagelntensifiergainLSB

tt Image lntensifiergate MSBsigned32bitno.preceded
(futureuse)

tt Imagelntensifiergate

tt Imagelntensifiergate

tt ImagelntensifiergateLSB
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Directory and file naming

Thenamingstructureof TIFFfilesrecorded onto aharddisk isshownbel ow.

Thedisk formatiscompatiblewithDOS5.00r higher. A recordingisstoredintoadirectory. Thename
forthedirectoryisgivenasthesession| D numberwithanextension that signifiesdifferent occurrences
of thisdirectory name.

Thereforeadirectory with SxxxxTM.n can bedefined as Session Number[ Sxxxx] with adesignator “ T”
indicating TIFF,adesignator “M" indicating Monochrome, andanumericvalue [.n] asanumber that
candistinguishbetweentwodirectorieswiththesamename.

Individual framesarestored under thedirectory asfixedlengthfiles.

Thenameof eachfilecorrespondstothat of anindividual FrameNumber.

S1TM.2

S1TM.2

Directory Name

SxxxxTM.n f-00005.tif f-00005.tif
f-00004..tif f-00004..tif

Sxxxx=Session Number f-00003.tif f-00003.tif
f-00002.tif f-00002.tif

T=  Tiff f-00001..tif f-00001.tif
f 00000.tif f 00000.tif

M= Monochrome f 00001.tif f 00001..tif
f 00002.tif f 00002.tif

n= number to f 00003.tif f 00003.tif
distinguish f 00004.tif f 00004.tif
between same f 00005.tif f 00005.tif
directory names f 00006.tif f 00006.tif

f 00007 .tif f 00007 .tif
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Introduction

Thefirst section of this chapter isdevoted to a brief description of how the
PHOTRON FASTCAM ultima SE moves imagesin and out of memory. Wefed this
will assist you to decide which record modeis best suited to aparticular application.

The Processor storesitsimagesin random access memory (RAM) rather than on
film or magnetic tape. The major advantage of storing picturesin RAM is speed.
There are no moving mechanical partsinvolved in the recording process. A mechani-
cal part takestimeto stabilize at a particular speed. A mechanical tape or film
transport isthe major source of delay between pressing the record key and when
recording begins. How then, does the Processor manage the picture storage process?
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How the Processor Stores Images

Ananaogy for the recording and playback processwould bea Carousel dide projector
and aCarousd didetray. Think of the Processor asthe Carousd dide projector and the
Random Access Memory (RAM) asthe Carousdl slidetray. For our discussion, the
RAM isdividedinto small sectionsor framesthat arejust largeenoughtohold asingle
videoimage. Theseframes can bethought of asthe pocketsin adidetray that hold the
slidesorimages.

Slidetraysareloaded with slides starting at location number one and continuing on
around thetray in sequence until thelast locationisloaded. Whentheslidetray isfull,
aslide must be removed before another slide can be put in. The processor memory is
loaded with imagesin asimilar way. Thefirstimageis placed in thefirst frame of
processor memory. The second imageis placed in the next frame and so on until the
last imageisplaced inthelast location. When the processor memory isfull, the
Processor will erasetheimage in thefirst frame and insert anew pictureinits place.
This process continues frame by frame around the circle. Theresult isthat the
processor memory always holds the most recent images.

The Mode Sel button specifies how frames are stored in memory during arecording.
The four record modes are: Start, Center, End and Random.

"

Naw frama | - ‘ O Empty
O Full
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How the Processor Stores Images

START
The Start modefills memory only once and then stopsrecording. Use the Start mode
when you wish to start arecording session manually. Thismodeisused whenthe
experiment has an observabl e start and you areinterested in the action immediately
after therecording is started.

o ) 3/ at
End OFf Mamory

[ st Mozl Las! Frama

O Eraty
O Ful

N o= frarmas /o oal
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How the Processor Stores Images

CENTER

The Processor treats memory as a circular buffer when using the Center mode. Pictures
are stored in sequence with the current picture replacing the oldest picturein memory so
that you always have the 8,192 most recent frames. The trigger input signal causesthe
Processor to mark the next frame as frame one. The Processor records an additional
4,096 frames or half of the total number of frames available and then stops recording.

Center isagood way to operate the FASTCAM ultima SE if the event you aretrying to
study iscontrolled by an electrical signal, or if the condition you aretrying to study gener-
atesan electrical signal . The electrical signal can be used asatrigger to control the
recording.




How the Processor Stores Images

END

The Processor treats memory as acircular buffer when using the End mode. Pic-
tures are stored in sequence with the current picture replacing the oldest picturein
memory until you pressthe Record button again or atrigger signal isreceived through
Trigger Inor Trigger SW In on therear panel of the Processor. This approach to
recording givesyou an infinite amount of record timewhileyou wait for somethingto
happen. After therecording isstopped, you will havethelast 8,192 frames of action
stored in memory.

Use the End mode when you wish to end arecording session manually. Thismodeis
used when the experiment has an observable end and you areinterested in the action
immediately before the recording was stopped.

Ramnaad Iyoast frame Naviast Frame -’:I
1 /_

TI! RRRNEEEREEREEEREM

Inly frarmims viowesd s vayhack

C Empty
C Ful
| W =g




How the Processor Stores Images

RANDOM
The Random mode records a user selectable number of frames for each trigger signal
received by the Processor. The Processor continuesto record until the memory has
been filled. The number of frames recorded for each trigger is set by switch 1, 2, and
3 of DIP switch SW1 on the rear panel of the Processor.

o ) STDRFS al
End OF Memory

napi:\ts 1& frames
]]ﬂ]i[ﬂﬂﬂﬂ[]ﬂl]]]]ﬂﬂﬂ[ﬂ]]]]]ﬂﬂﬂ]ﬂﬂ]ﬂﬂﬂﬂﬂﬂﬂ]ﬂ[ﬂ]ﬂﬂ[ﬂ]ﬂ]ﬂ]ﬂi]ﬂ

Firzt Recarding Lasl Frama

N more frames sl lowed
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ChoosingaRecord Mode

Is the event controlled
or predictable?

Is there an external
trigger that relates to
the event.

Find a way to create
a trigger signal using
light, sound or motion.

A4

v

Does the event have
images before it that
need to be captured?

Consider using the
START mode.

Does the event have
images after it that
need to be captured

Consider using the
END mode.

v

Choose the CENTER
mode.

Does the event
have an observable
start?

Does the event have
an observable end?

4

v

Choose the
START mode

Choose the END
mode
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Careof Lenses
Specifications
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Care of Lenses

The surface of photographic lenses have specid coatingsthat reduce chromatic
aberration, and unwanted reflections. Extracare should be taken to protect
thesefragile coatings.

Protect thelensby installing alens cap when you are not using the camera.
Brush thelensgently withacame hair brush or loosely folded piece of lens
paper to remove dust particles. For stubborn dirt use photographic lens clean-
ing solution and lenswipes. Never rub the lenswith direct pressure or drop
cleaning solution directly onthelenssurface.
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Specifications

PHOTRON FASTCAM-ultima SE

Keypad:  Hand-held device providing control of all Processor
functions. The keypad is attached to the Processor
through a 16 foot cable.

Recording Technique  Digital images stored in Dynamic Random Access
Memory (DRAM).
Recording Modes:  START:  Recordsimagesuntil memory isfull and

thenstops.

END: Continually recordsimages until RECORD
button ispressed or trigger signal isreceived.

CENTER: Recordsimages until trigger signal isreceived.
Saves equal number of framesbefore and
after the trigger.

RANDOM:Records 1, 2, up to 256 frames at each trigger
input until memory isfull.
User can set number of framesto record on rear pand of
the Processor.

AUXMEM: Automatically calibrates video electronics
for best results.

Record Rates:  Full frame: 30, 60, 125, 250, 500, 750, 1125, 2250 and 4500
frames per second.
Partia frame: 9000; 13500; 18000; 27000; 40500 frames

per second.

Frame Storage: 8192 full frames with 512 megabytes of memory installed
(-1 model). 16384 full frames with 1.0 gigabytes of
memory installed (-2 model).

24576 full frames with 1.5 gigabytes of memory
installed (-3 modédl).

Playback Rates. 2,5, 10, 15 or 30 pictures per second (NTSC). 2, 4, 8, 12
or 25 pictures per second (PAL) plussingle step, freeze
frame forward or reverse.
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Specifications

PHOTRON FASTCAM -ultima SE Processor

Video Output:
Synchronizing output:

Report Display:

Signal Inputs:

Size:

Weight:
Power:

System can be configured for either NTSC or PAL

compatibleoutput.

EXT OUT BNC connector can output vertical sync
or RECORD gate.

Frame number, record rate, ID number, playback rate,
playback mode, LIVE status, READY status and
RECORD status.

TRIGGER IN: BNC connector CMOS level opticaly
isolated input, 10 mA from 5 voltsto trigger.
TRIGGER SW IN: BNC connector accepts contact
closuretotrigger.

340(W) x 220(H) x 500(D)mm

13.4(W) x 8.7(H) x 19.7(D) inches

21.5kg. 47lIbs.

110/ 220 Volts AC, 60/ 50 Hertz, 500 VA

PHOTRON FASTCAM -ultima SE Remote Control Keypad
Interface: RS-232C

Size:

Weight:
Power:

166(W) x 82(H) x 34(D) millimeters
6.5(W) x 3.2(H) x 1.3(D) inches
0.53kg, 1.2lbs

Derived from Processor

PHOTRON FASTCAM-ultima SE Camera

Sensor :
Sensitivity:
Gray Scale:

Lens Mount:
Tripod Mount:
Imager Cable

Camera Size:

Weight:
Power:

256 x 256 pixels.

Equivalent to 1 SO 3000 at high gain setting.
256 levels.

C-Mount.

1/4-20 UNC-2B.

4.8 meters, 15 ft.

92(W) x 86(H) x 190(D)mm.

3.7(W) x 3.4(H) x 7.6(D)inches.

1.8kg. 4bs.

Derived from Processor.

Operating Temperature:3 to 113 degrees Fahrenheit (O to 45 degrees Centigrade)
Storage Temperature :-4 to 158 degrees Fahrenheit (-20 to 70 degrees Centigrade)
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Notes

PHOTRONIIMITED

PHOTRON and FASTCAM areregistered
trademarksof PHOTRONIIMITED.
Copyright PHOTRONIIMITED,2000
2000512-001Rev.A

Printed in Japan
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