DESCRI PTION OF CINE FILE FORMAT (*.CIN, *.CC, *.CHD

Vi si on Research Inc.
190 Parish Drive
Wayne, New Jersey 07470
USA

Initial design: Novenber, 1992
Revi sed Novenber 1, 1997
Revi sed Cctober 29, 1999
Revi sed Cctober 3, 2000
Revi sed Decenber 15, 2000
Revi sed April 22, 2003
Revi sed August 28, 2003

“The information contained in this document file includes data that is
proprietary to Vision Research, Inc. and shall not be duplicated, used,
or disclosed - in whole or in part - for any purpose other than to

create file conversion routines fromVision’s proprietary “CIN' fornat
to other formats which nmay be in use by the end user. This restriction
does not limt your right to use information contained in this data if
it is obtained fromanother source without restriction. The data subject
to this restriction are contained in all pages of this file”

The general structure of the cine file includes:

- the cine file header

- the inage header (W ndows BI TMAPI NFO structure)

- the canera setup information structure

- optional: tagged blocks with acquired signals, IRRGtine for every
i mage, etc.

- the table with the image positions in file

- a nurmber of inage objects (annotations and pixel array)

Thi s description uses the usual notations:

BYTE = 8 bits, unsigned

char =8 bits, signed

WORD = 16 bits, unsigned

I NT16, short = 16 bits, signed

BOOL = 32 bits, logic val ue(TRUE=1, FALSE=0)
DWORD, U NT = 32 bits, unsigned

| ong, int = 32 bits, signed

/la conpact structure for time on 64 bits (32.32 seconds)
typedef struct tagTl ME64
{
DWORD fracti ons; /lfractions of seconds (resolution
/11/4G g i.e. cca. 1/4 ns)
//The fractions of the second are stored
//here multiplied by 2**32
//seconds fromJan 1 1970
/1 (max year: 2036 signed ; 2102 unsigned)

time_t seconds;

} TI VE64;



Byte order is with the |east significant byte first (Intel)

| mage nunberi ng:

The i mages are nunbered in a growi ng order using 32 bits signed nunbers.
The i mages before trigger are negative. The inages after the trigger are
0 or positive.



The cine file contains fixed structures and a few optional tagged
bl ocks.
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Detail ed structure of each bl ock:

Cine File Header (the ClI NEFI LEHEADER structure):

Al offsets (pointers, addresses) in file are related to the file begin

WORD  Type;
WORD  Header Si ze;
WORD  Conpr essi on;

Mar ker, nust be '

Header size in bytes

CC R@&B=0 - unconpressed BMP

CC JPEG=1 - JPEG Conpressed

CC _UNINT=2 - Uninterpol ated col or image for
t he gbrg/rggb CFA

upgrades, now 1, supports files > 4GB

First recorded i mage nunber, relative to

trigger

Total count of recorded novie inmages

First imge saved to this file

(

c

0

WORD  Version;
| ong Fi r st Movi el mage;

| ong Fi rst 1 mageNo;
relative to trigger)
ount of inmages saved to this file
ffset in the file of the
Bl TMAPI NFO structure for all inmages
offset in file of the

SETUP structure
offset in file of an array with position
of each annotated image in file

DWORD | mageCount ;

/1
/1
/1
/1
/1
/1
/1
/1
/1
DWORD Tot al | nrageCount; //
/1
/1
/1
DWORD O fl mageHeader; [/
/1

DWORD O f Set up; /1
/1

DWORD O flmageCifsets; //
/1

TI ME64 Trigger Ti ne; /1 Trigger tinme 32.32 in second and fraction of
//second fromJan 1 1970 (resolution: cca 1/4
/ I nanosecond)

W ndows structure for imge header (Bl TMAPI NFO):

DWORD bi Si ze;

LONG bi W dt h;

LONG bi Hei ght ;
WORD bi Pl anes;
WORD bi Bi t Count ;
DWORD  bi Conpressi on;

header size (wi thout palette)
i mge w dth (pixels)
i mage hei ght (pixels)
pl ane of colors
bits per pixel
=O means no conpression
not used when the file is JPEG conpressed
DWORD  bi Si zel nage; the size in bytes of the inage
LONG bi XPel sPerMeter;//h
LONG bi YPel sPerMeter;//v
DWORD  bi O r Used; t
a
t
t

orizontal resolution in pixels per neter
ertical resolution in pixels per neter
he number of color indexes in the
ctually used by the bitnap

he number of color indexes in the color
abl e consi dered inportant

/1
[
[
/1
/1
/1
/1
/1
/1
/1
/1
/1
DWORD bidrlnportant; //
/1

Note: the palette is no nore saved in the cine file.



Canera setup information (the SETUP structure):

Fr ameRat e16;
Shut t er 16;
Post Tri gger 16;
Fr ameDel ay16;

Aspect Rat i o;
Contr ast;
Bri ght;
Rot at e;

Ti meAnnot at i on;
Tri gC ne;

Tri gFrane;
Shut t er On;
Description[121];

Mar k;
Lengt h;
Bi nni ng;

WORD Bi nEnabl e;

I NT16 Bi nChannel s;

BYTE Bi nSanpl es;
char Bi nNane[ 8][ 11];

WORD AnaEnabl e;

I NT16 AnaChannel s;
BYTE AnaSanpl es;
BYTE AnaBoar d;

I NT16 AnaCf fset[8];
fl oat AnaGain[8];

char AnaUnit[8][6];

char AnaNane[ 8][ 11];

long | Firstlmage;
DWORD dwi mageCount ;
I NT16 nQFactor;

WORD wCi neFi | eType
char szCinePat h[ 4] [ 65];

WORD bMai nsFr eq;

/1 Time board
BYTE bTi neCode;
BYTE bPriority
WORD wiLeapSecDY
doubl e dDel ayTC
doubl e dDel ayPPS;

/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1

/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1
/1

/1

/1
/1
/1
/1
/1
/1
/1

/1
/1
/1
/1
/1

frame rate in pict
shutter duration

ures per second
n m croseconds

the count of the post trigger frames
frame delay in mcroseconds (Synch Frane

node)

aspect ratio (wdt

h/ hei ght)

the position of the contrast adjustnent
the position of the brightness adjustnent

enabl e the inage r
(BOQL)

otation (90 degrees)

source of time information
triggered cine (BOQL)
Synch i nagi ng (BOQL)

enabl e the shutter

(BOAL)

event description text

will be "ST" -

| ength of the curr
bi nning factor - r
di nensi on
enabl e the acqu
print port

maker for setup file
ent version of setup
educe horizontal slice

of the binary sig from

nunber of nultiplexed bytes read from

paral el port
nmultiple of 8
unber of sanpl es

n
8 binary signals names with max 10
c

har s/ nane ended each by a NULL byte

enabl e the acqu

nunber of anal og channel s used

nunber of sanples
board type 0=none,
2 =
el ectroni c of fset

el ectronic gain correction

to real units, per

acquired per imge; now 1
of the anal og signals
acquired per image;

1=dsk (DSP systemKkit)

DSP+8 channel s ADC (12 bit)

correction, per channe

channe

8 anal og signals unit strings with max 5
chars/ nane ended each by a NULL byte

8 anal og signals nanmes with max 10
chars/ nanme ended each by a NULL byte

range of inages for continuous recording
Quality - for continuous recording;
2...255

Cne file type - for continuous recording
4 paths to save cine files - for continuous
recordi ng

TRUE = 60Hz USA, FALSE = 50Hz Europe,

for signal viewin DSP

Time code (IRIG B, NASA36, IRIGA ..

Time code has priority over PPS

Next day of year with | eap second

opagati on del ay

Pr
Pr opagati on del ay

for tinme code
for PPS

now. 1

and conver si on

range



/] General use bits

//Bit O =Flip vertical (only for v3, not used in v4)

/1 i nvert inmage upside down - used to

/1 allow the invert of the 256x256. For exanple

/1 channels 8...11 may be directed to the FBM

/1 menory SIMVe 0...3 but the resulting imge

/1 wi Il be upside-down. The effect is inverting

/1 bit 3 of the slice address. 0..7 <=> 8..15

//Bit 1 = Flip horizontal (only for v3, not used in v4)

/1 mrror the imge, left-right

/1 added for the color canera where certain conponents

/1 are mrrored

/1 Effect: mrror every row during transfer fromFBMto
/1 menory buffer.

//Bit 2 = Separate channels v4 . Mwve the pixels to produce

/1 rectangul ar areas conmng out fromthe sane vi deo channe
/1 The video channels are interlaced based on a 8x2 kerne
/1 in the quarter (512x512) canera

/1

WORD GenBits;

/1 col or adjustnent:

short ContrastR //values for adjustnent in anal og

short BrightR /Il part of the RGB color systen reused for
/ldigital corrections on V4

short ContrastG

short BrightG

short Contrast B;

short BrightB;

WORD | mW dt h; /1inmage dinmensions in v4

WORD | nHei ght ;

WORD EDRShut t er 16; /I ext ended dynam c range exposure (v4)

U NT Seri al ; //canmera serial nunber - wll be stored in

/levery cine file

short Saturation; /1 Col or saturation [-100, 100]

BYTE Reserved| 3]; /lalign to dword

BOOL Aut oExp; / I aut oexposur e

BOOL bFl i pH; //Flip horizontal, vertical in vé4

BOOL bFli pV; /1 For color images flips are postponed after
/1interpolation

BOOL bCrossHair; //display a crosshair in setup

/lupgrade from16 to 32 bits of a few old variabl es (Jul y2000)

U NT FranmeRat e,

U NT Shutter;

U NT EDRShutter;

U NT Post Tri gger;

U NT FraneDel ay;

BOOL bEnabl eCol or; /lavailable to user: when 0 force gray inages

Ul NT Caner aVer si on; /14, 5 ....

U NT Fi r mnvar eVer si on; // Firmavare version

Ul NT Sof t war eVer si on; / / Phant om ver si on

i nt RecordingTi neZone; //the tinme zone active during the recording of
//the cine



U NT CFA;

int Bright;
int Contrast;
int Ganmm;

U NT Reservedl;

U NT Aut oExpLevel ;
U NT Aut oExpSpeed;

RECT Aut oExpRect;

WBGAI N VBGai n[ 4] ;

i nt Rotate;

VBGAI N VBV ew,

U NT Real BPP

U NT Conv8M n;
Ul NT Conv8Max;

int FilterCode;
int FilterParam
| MFI LTER UF;

Ul NT Bl ackCal Sver;
U NT Whi teCal SVer;

U NT GrayCal SVer;
BOOL bStanpTi ne;

code for the color filter array (for late
i nterpolate or uninterpolate):

CFA _NONE=O0, (gray) CFA VRI=1(gbrg/rggb),

CFA_VRI V6= 2(bggr/grbg) CFA BAYER=3(gh/rg)
h|gh byte carry info about color/gray heads at

Nhsks 0x80000000: TLgray 0x40000000: TRgray
0x20000000: BLgray 0x10000000: BRgray

Fi nal adjustnments after image processing:

Bri ght ness -100...100 neutral:0

Contrast -100. 1OO neutral : 0

Gama —100...1OO neutral : 0

//BOOL LockTolRIG //canmera node : lock to IRIG —
//- renoved

/11evel for autoexposure contro
// speed for autoexposure contro
/lrectangl e for autoexposure contro

/1 Gain adjust on R, B components, for white

/] bal ance

/11.0 = do not hing,

//index 0: all inage for v4,5,7...TL head for v6
/lindex 1, 2, 3: TR, BL, BR for v6

/1 0=do noth|ng +90=count er cl ockwi se

/1 -90=cl ockw se

/1 Vi t e bal ance to apply on i nages from ci ne
[]fi

//real nunber of camera bits per pixe
//e.g 8 on old caneras and 12 on v7 with 12 bit
/Il converters; pixel stored on 16 bit

/ /M ni mum val ue when convert to 8 bits
// Max val ue when convert to 8 bits

/1l mageProcessi ng: area processi ng code
/luser filter, see Phint.h

/ /Bl ack Calibration SoftwareVersion
//VWhite Calibration SoftwareVersion
/1
/1

Gray Calibration SoftwareVersion
Stanp tinme (in continuous recording)



The tagged i nformation bl ocks:

This field is present if
( OfSetup + sizeof (SETUP) ) < OflmgeOfsets

The size of the SETUP structure is the Length field.
The structure of the tagged bl ocks is:

DWORD Bl ockSi ze

WORD Type;
WORD Reserved
BYTE Dat a[ Bl ockSi ze- 8] ; /1 sizeof (DWORD) + 2*sizeof (WORD) = 8

Al l ocat ed tags:

Signals Type=1000 (0x3e8) The signals are stored for each recorded
i mage.

IRRG time Type=1001 (0x3e9). Every elenent of the array is a Tl ME64
structure (32.32). The tine is stored for each recorded i nage, the count
of time items is Total I mageCount (even if you saved only a smaller range
of inmages: InmageCount). |If BlockSize is bigger than the size of this
time array (Phantomversion >=477) it contains also the exposure |ength
for every inmage, stored as an array of DWORDs of fractions of second
(simlar to fractions field of the TIME64 structure).

The array of pointers to inmges:

DWORD pl nage[ | mageCount ] ; //the position in file of the every saved
i mage

The i mage obj ect:

The Annotation field

DWORD Annot ati onSi ze; //total length of the bloc

/1 (Annot ati onLength incl uded)
BYTE Annot ati on[ Annot ati onSi ze - 8];
DWORD | magesSi ze; /1 Pixel array size

Exanmpl e of void annotation bytes: 08 00 00 00 00 00 04 00
(unconpressed 512x512 i nage size = 0x00040000 = 256 kB). The Annotation
array

is absent; the AnnotationSize and the |InageSize are al ways present

Pi xel array:

Unconpressed gray inmages contain the actual gray |evel as pixel value
Rows are padded to a multiple of 4 (32 bits)
BYTE pi xels [biWdth * biHeight];//Unconpressed

If biBitCount = 24 (color inmage) the array is three tines |arger



BYTE pixels [3 * biWdth * biHeight];

The order of conponents for the color pixels (interpolated or froma
col or
systemwith 3 caneras) is BGR

Conpressed i nages contain a conplex data structure instead of pixe
val ue. This structure is not described here.

The sinple way to access the gray inages in the current versions of
Phant om canera cine files:

Check the file type ( the "C" marker )
Use O fl mageHeader and bi Wdth, biHeight to get the inmage di nensions

Use OFflmageOffsets to access the table with pointers to the i mages

The first pointer (DAWORD) in the table correspond to the first inage

stored in this file (FirstlnageNo). Select the pointer to the image

you want, plnmage[ Yourl mage- Firstl mgeNo]

5 Access the i nage object and skip the annotation using their length
stored in the first DWORD

6 You are now at the beginning of the pixel array for the inmage i.

rw NP

Repeat the steps 3-6 to access other images in the file

Revi si on not es:

1. 1992...2003

New fields were added to the SETUP structure but we have compatibility,
both forward and backward between different version of Phantom The
Version field of the header renmi ned O.

2. Novenber 1, 1997 (Phantom version 235):

This version include the first interface to an | RIG board. The
TriggerTine and Trigger Ti meExt from the Cl NEFI LEHEADER were repl aced by
a Tl ME64 (presented above) structure. The cines recorded wth Phantom <
v235 have an inverse order of tinme conponents (first: seconds, 32 bits
than fractions of second 32 bhits) but the TriggerTi neExt was al ways 0
before v235. If you read TriggerTi ne.seconds == 0 froman old cine file
you have to read TriggerTine.fractions as the nunber of seconds from Jan
1 1970.

IRIRG time for every inage of the cine is stored in a tagged block if the
sel ected tine annotation was an | RI G board.

3. 1997
Col or cines were created with the same structure
The BI TMAPI NFOHEADER fiel d bi BitCount = 24 bits per pixel and a pallete

is not present.

4. Novenber 18, 1998( Phantom version 301)

Phant om applicati on upgraded to 32 bits. SETUP fields remi ns unchanged
except a few data types: int becone INT16, BOOL beconme WORD etc. Struct
menber alignment should be set to 1, at |east for the SETUP structure.

4. February 3, 2000 (Phantom version 424):




For the color v4 canera a new format is avail able: uninterpol ated col or
cine file. The Conpression field in the Cl NEFI LEHEADER is 2,

bi BitCount = 8, and the palette is absent. A dlII library is available
to interpolate the color.

5. July 3, 2000 (Phantom version 459)

A few of the 16 bits fields were upgraded to 32 bits. The old fields
were renaned, getting a "16" ternmination (e.g. FraneRatel6) and they
still carry the information if possible (value < 65536). If the

SETUP. Length is greater than FI ELD OFFSET(FranmeRate) you can use the new
fields. This means the cine was saved by a version of Phantomthat wote
the new fields upgraded to 32 bits.

6. Decenber 15, 2000 (Phantom version 477)

When save or convert to a set of inmage files or to avi fornat a cine
header file having the extension .chd is automatically witten. It
contai ns an exact copy of the cine file header, bitnmapinfoheader, setup
and tagged bl ocks descri bed above.

The tine block contains exposure | ength information for each inmage. You
can recogni ze whether the exposure information is present fromthe size
of the time block.

Version 1 of CINE file format

7. April 22, 2003 (Phantom version 600)

Starting fromversi on Ph600 Phantom software is able to wite and read
files bigger than 4 G gaBytes. The operating systemhas to support the
files > 4@ - in the case of Wndows the file system nmust be NTFS.

The main change is the enlargenent of the pointers to imges to 64 bits.
Al other file pointers remain 32 bit. This nmeans the array of the
poi nters to i nages shoul d be decl ared as:

__int64 plnmage[l mageCount]; //the position in file of the every inage.

The Version field in the CINEFI LEHEADER is 1. (It was O before Ph600).
VWhen an old cine file having Version=0 is read, the inmage pointers have
to be expanded to 64 bits.

The palette of the BITMAPINFO is not stored in the header of the cine vl
file. Only BI TMAPI NFOHEADER i s stored even for gray imges. The cine
reader has to add itself a gray palette if needed.

In the cine vl the information fromtagged bl ocks is stored only for the
range of inages that are saved in the file.

New t ags wer e added:

Time only block Type=1002 (Ox3ea). Every elenment of the array is a

TI ME64 structure (32.32). The tine is stored only for the inmges saved
inthis file; the count of time items is ImageCount (even if you
recorded in the canera a |l arger range - Total | mageCount)



Exposure only bl ock Type=1003 (0x3eb). Every elenment of the array is a
DWORD that represents a fixed point 0.32 nunber. You have to divide it
by 2**32 to get the real exposure in seconds. The exposures are stored
only for the imges saved in this file; the count of exposure itens is
| mageCount .

8. August 28 , 2003 (Phantom version 603)

Support for 16 bpp nmonochrone i mages and 48 bpp col or i mages. The val ues
16 and 48 of the biBitCount field frominmage header describe these types
of cine files. The real bit depth of the canera can be between 8 and 16
bits, e.g Phantomv7 has 12 bits. The pixel value is stored “as it is”;
it is not left aligned to 16 bits. This neans the pixels froma v7
canera configured to record on 16 bits are stored as 16 bit integers
havi ng values fromO to 4095. The Real BPP field of the SETUP structure
has to be used to find the real bit depth and the maxi mum val ue of the
pi xels. If the Length field of SETUP is snaller than the offset of this
field the val ue of Real BPP should be considered 8. The byte order is
little endian (Intel) and the color order is BGR

The val ue bi Bi t Count =16 has ot her meaning in Wndows (color inage 5:6:5)
but this is not usually a problem since the bitmap has anyway to be
converted to 8 or 24 bhits before display. Phint provide the support for
color interpolation and i nage processing for all bit depths.

Pl ease, send any question regarding the CINE file format to
pet er. pop@i si onresear ch. com

- EOD -



