Colorimetric and Resolution requirements of cameras

Alan Roberts

ADDENDUM 40 : Menu settings for

Thomson/GV DMC1000 “Infinity” camcorder

A one-day assessment was made on a sample of tl&D00, Infinity camcorder (serial number 1IFRMR),
a multi-standard HDTV cam-corder with a Canon HALBxHD lens. It is a novel camera in many respects
and is the first HD cam-corder made under the Gvadley name by Thomson. Physically, it resembles
many other camcorders, the familiar digibeta sizé kyout, but it has a large Icd side panel withch-
screen controls for menu control, and records Rea-Pro hard drive and/or Compact Flash cardadt
excellent connectivity, including a standard HDMinoector for the viewfinder, and USB client andthos
connectors for downloading content from the recaydinedia. Remote control is possible through a PDA
application. It also has many features which midlsuitable for multi-camera use in studio or leoat
shooting. Although production models may well @iffslightly from this sample, a full manual was
available. Much of the content of this documenttaken directly from that manual since there was
insufficient time to test many of the innovatorgtieres.

Power consumption is 45 watts, a little high by ewdstandards, 49 watts when recording to RevPro.
However, the power management and cooling systeep kee camera cool to the touch, and acceptably
quiet acoustically.

The camera has 3 full resolution (1920x1080) cnmssaers and is switchable between HDTV (at both
1080i/25 and 720p/50-line standards) and SDTV @2%hd 525/59.94). It records to the selected nmedi
in various forms: HD can be JPEG2000 (waveletspil@ull resolution 4:2:2 at 100, 75 or 50Mb/s, or
MPEG2 (i-frame only, 8-bit, 4:2:0 but full resoloti) at 80 or 60Mb/s; SD can be DV25 (8-bit 4:2:0 fo
625/50, 4:1:1 for 525.59.94), or JPEG2000 at 5005580Mb/s, or MPEG2 at 50, 40 or 30Mb/s. MPEG2
compression requires an extra card to be fitteid, ot normally part of the camera. For theststabere
was not enough time to test all these formats,poevious tests, informal and unpublished, had direa
confirmed that the JPEG2000 compression did nat lihe resolution or introduce any unwanted spatial
aliasing.

The Rev-Pro recording drives are at present onlBB&ach, but a larger 70MB version is promised 1800
The Compact Flash sockets will accept Type | angeTly cards.

In this version, it was not possible to switch tiamera to a film-look mode with progressive scagrah
25Hz, this is promised for a future revision of tteanera. Also, it was not possible to examinegémmma
curves in detail because the sawtooth test sigdahat work as expected, therefore assessments doee
using a Macbeth Colour Checker test chart. Assalteno recommendation can be made for a film-look
setup yet. Also, the colour matrix selection igyvetrange, offering many matrices, none of whish i
calculated to optimise this camera. Neverthelesigur performance was good although not excepitiona
and when the gamma correction and knee were adjtsteapture about 2 stops of overexposure, thétses
were quite pleasing. However, noise levels weraihiingly high.

Noise performance was poor. Spatial aliases wierkele in the 720 and SD pictures, but not to acessive
degree. Evidence for this is presented at theoétids document.
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Many menu items have little or no effect on thegma Those that do so are highlighted, defaulteskre
bracketed where known. The full menus are givenctimpleteness. Where two values are given {f}
denotes film use, {v} video. The photographic gpeéthe camera is about one stop less than awalgat
SD camera, sensitivity is claimed as F/8 at 20@0tksts did not contradict this. Using conventiaggemma
and knee settings, about 2.5 stops of overexpdqsin@ut 600%) was achieved. Noise level is claimed a
54dB, and the total exposure range is estimatexbast 11 stops. However, the camera noise perfurena
does not appear to be that good, measurements raérer disappointing, details are given in the
measurements section at the end of this document.

Simply switching the camera away from it's nativ@8@-line mode inevitably introduces some spatial
aliasing (a busy-ness in the picture). At 720dirthere are aliases centred on 540 lines, indigdkiat the
720-line frames were being generated from the lated fields of the 1080 source. This is disapiiain
since the cmos sensors should, in theory, be camdislinning at 1080p/50, a mode which is misshognf
the camera, but promised in a future upgrade. hewethe SD down-conversions were acceptable,
although the limiting SD resolution generated iy 8D camcorder is always affected by the complefaty
lack of) of the down-conversion. Evidence for tisigiven in the final section of this document.

There are two sets of menus, slightly differinge era the touch screen of the side panel, the efhdhe
viewfinder. Many items are duplicated, | have doplicated all the settings or comments in theiseain
the Viewfinder.

This document should not be used as a substitutedoling the manual.



1 Menus and settings, touch screen

AUDIO MENU
Inputs Audio levels
Item Range description BBC
Front +30, +20’3+01d’|_£>)’ -10, -20, - Pre-gain level for Front 1 mic
Rear 1 mic 0, +20, +40, +50dB Pre-gain level for Reiar1 input
Rear 1 line 0, +20, +30dB Pre-gain level for Reag linnput
Rear 2 mic 0, +20, +40, +50dB Pre-gain level for Reir2 input
Rear 2 line 0, +20, +30dB Pre-gain level for Reag Brinput
Channels Audio control
Item Range \ description | BBC
Channel 1

Chl ALC On, Off Audio AGC

Ch1 levl control Levell, Le'\:/rl;nliront, Fixed, Which level control is used when AGC off

Chl fixed M 0~99 (50) Set fixed level
Channel 2

Ch2 ALC On, Off Audio AGC

Ch2 levl control Level2, Le'\:/rZ(;I-nliront, Fixed, Which level control is used when AGC off

Ch2 fixed M 0~99 (50) Set fixed level
Channel 3

Ch3 ALC On, Off Audio AGC

Chg3 levl control Level3, Le'\:/l’:%c:rnliront, Fixed, Which level control is used when AGC off

Ch3 fixed M 0~99 (50) Set fixed level
Channel 4

Ch4 ALC On, Off Audio AGC

Ch4 levl control Leveld, Le'\:/:lc:rnliront, Fixed, Which level control is used when AGC off

Ch4 fixed M 0~99 (50) Set fixed level
Source chl Recording source for channel|1
Source ch2 Rearl, Rear2, Wrxil, Wix2 Recording source for channel|1
S h3 Frontl, Front2, MicRear, R di for ch i

ource c AES1, AES2, Mute ecording source for channe

Source ch4 Recording source for channel|1
Outputs Routing selections
Item Range \ description | BBC
Rear

Rear Enabled, Disabled Disables the rear outputs

Rearl mode Channel, Source

Rearl source

Rearl, Rear2, Wrx1, Wrx2,
Frontl, Front2, MicRear,
AES1, AES2

Rearl channel

Chi, Ch2, Ch3, Ch4,
Ch1+2, Ch1+3, Ch2+4,
Ch3+4

Rear2 mode

Channel, Source

Rear2 source

Rearl, Rear2, Wrx1, Wrx2,
Frontl, Front2, MicRear,
AES1, AES2

Rear2 channel

Chi, Ch2, Ch3, Ch4,
Ch1+2, Ch1+3, Ch2+4,
Ch3+4

AES Audio

AES mode

Channel, Source

AES 1 source

Rearl, Rear2, Wrx1, Wrx2
Frontl, Front2, MicRear,
AES1, AES2




AES 1 channel

Chl, Ch2, Ch3, Ch4,
Ch1+2, Ch1+3, Ch2+4,
Ch3+4

AES 2 source

Rearl, Rear2, Wrx1, Wrx2,
Frontl, Front2, MicRear,
AES1, AES2

AES 2 channel

Ch1, Ch2, Ch3, Ch4,
Ch1+2, Ch1+3, Ch2+4,

Ch3+4
SDI out
SDI channel 1
SDI channel 2
SDI channel 3 Chi, Ch2, VCh3, Ch4
SDI channel 4 Rearl, Rear2, Wrx1, Wrx2,
SDI channel 5 Frontl, Front2, MicRear,
SDI channel 6 AES1, AES2
SDI channel 7
SDI channel 8
Monitoring
Hdph mode Channel, Source Headphone monitorogem

Hdph source left

Frontl, Front2, MicRear,
AES1, AES2, Rearl, Rear2,
Wrx1, Wrx2

Hdph channel left

Chi, Ch2, Ch3, Ch4,
Ch1+2, Ch1+3, Ch2+4,
Ch3+4

Speaker mode

Source, Channel, HdphL,
HdphR, HfphL+R

Hdph source right

Frontl, Front2, MicRear,
AES1, AES2, Rearl, Rear2,
Wrx1, Wrx2

Hdph channel right

Chl, Ch2, Ch3, Ch4,
Ch1+2, Ch1+3, Ch2+4,

Ch3+4
Speaker mute On, Off
Setup
Test tone On, Off Tone with bars
Headroom -18dBFS, -20dBFS
VIDEO MENU
Output sel Signals on the displays
Item Range \ description | BBC
Levels
Gain
Gain <preset ->, 0dB, <preset +», Select gain preset value (presets are set
<preset ++>, <preset +++> below)
Gain RGB
Gain R 0~99 (50)
Gain G 0~99 (50)
Gain B 0~99 (50)
Var. Gain 0.0~42.0dB Set variable gaind®.5teps
Gain presets
Gain- -6, -3dB Gains for — preset
Gain + +3, +6, +9dB Gains for + pereset
Gain ++ +6, +9, +12dB Gains for ++ m@tes
Gain +++ +12, +15dB Gains for +++ ptese
Painting range 3, 6dB
Exposure
Exposure Ncl);rznoc;/ alr/,5%%ly-li}16000l—(|)z, Shutter speed, also on camera front switch
Lighting -10~10 (0) Shutter tweak to symath 50/60Hz lights

Var. exp. time

50Hz~3270Hz (50)

Variabletsér in 1/2Hz steps
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Black

Black RGBM 0~00 (50) Black levels, RGB and Master
Dynamic black On, Off This is not explainadhe manual
Flare
Flare On, Off
Flare RGB Set flare corrections
Black Stretch
Black stretch On, Off
Black contrast Stretch, Press Set to Stretch for neg film _Ioolg, Press f
print film look
Black str. M 0~99 (50) 0~49 is stretch, 51~99 is pre{ Adjust to taste
Knee
Knee Auto, Var, Off
Knee source Y, NAM NAMznon-additivg mix of RQB, use when v
large parts of picture are highly saturated
Desaturation On, Off Desaturation in knee-compressed z( On
White clipper On, Off Off {f}, On {v}
Slope/point
Slope 0~99 (0) 0=No change, 99=flattest slog
Point 0~99 (10) 0=70%, 99=100% knee poir 50"
Desaturation M 0~99 (50) Knee-desaturatiben in variable knee
White clipper M 0~99 (50) White clipper &wvhen in variable knee
Filter wheels
) Clear, ND1/4, ND1/16, Neutral density wheel, motorised for remaote
N/D filter ;
ND1/64 operation
Home filterwheels On, Off Send it back te&®
Gamma
Gamma mode Nom, Low, Lin, Preset Nom=0.45, Low=0.65
Gamma curve iBR%OéCIIBISCG(Z(iR?DB%%F CCIR is actually the ITU709 curv CCIR
Set fine control of gamma, RGB and |
Gamma RGBM 0~00 (76) o=o.gs, oo, T 76
Color
Color temp
Color temp 3200, 4700, 5600, 7500, Presets: FL:quoresqent, A\/_V:pres_,ets, 3200
FL, AW1, AW2, AWC AWC=automatic tracking white
Var. col. temp Display only, shows currsetting
Matrix
EBU, Skin, B/W, RAl,
Matrix BBC, 1:1, CoolFL, Varl, 1:1=matrix off
Var2
Sequence G/M, M/G Matrix before or after gamma M/G
G>R B>R
G>R 0~99 (50) Coefficient of G into Rvariable matrix
B>R 0~99 (50)
R>G B>G
R>G 0~99 (50)
B>G 0~99 (50)
R>B G>B
R>B 0~99 (50)
G>B 0~99 (50)
Shading
White shading | On,Off Normal shading corigestuff |

! Setting Knee point to 50 should make it happe8bab, but this could not be confirmed because thgszh test

signal did not work properly and so the whole ganumaection process could not be fully investigated

2 There is only one filter wheel, with neutrals,mal temperature changes are done with gain chaagdsso may well

introduce coloured noise.

% Matrices are an issue. Although the colour pertotoe with the “BBC” matrix seemed good, there heentno
analysis or optimisation of a matrix for this cameso all the matrices must be suspect. Hopefihlgre will be a

chance to derive a good matrix for the camera leafas widely distributed.

* Matrix-before-gamma is the colorimetrically corréiting to do, but placing the matrix after gamnoarection can be

acceptable and can produced lower video noise.
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Hor. saw RGB RGB horizontal sawtoagth
Hor. par RGB RGB horizontal parabola
Ver. saw RGB RGB vertical sawtooth
Ver. par RGB RGB vertical parabala
Color bar On, Off Colour bar3
Sawtooth On, Off Test sawtooth
Saturation 0~99 (50) Colour saturation for CVBS down-converted
monitoring output
Detall
Detalil
Detail On, Off All detail control on’
Source Y, R, G, RG Y
Coarse/fine 0~99 (50) Frequency of main correctio £Y ?;Bi <5
Vertical 0~99 (25 HD, 50 SD) Vertical control, Level control also aﬁgc 13 {HD}, 24
this {SD}
Level 0~99 (25 HD, 50 SD) overall level|  2° ?;B% "9
Noise slicer 0~99 (50) Noise level below which detail not affecte
Level depend 0~99 (40) Level dependency of noise slite
Soft detail
Soft detall On, Off Prevents very large contrast_ edges be on
wrecked, very nice to hav
Soft level 0~99 (30) Upper limit of contrast amplitude to enhan 30
Knee detail Off, 1,2,3,4 Restoration of edges in knee-compressi
Skin detail
Skin detail Off, 1, 2, 142 2 skin memoriegplay with Off
Autoskin On, Off Auto skin detection
Skin width
Width 1 RB 0~99 (50) Manual swing of R/8dnce, memory 1
Width 2 RB 0~99 (50) Manual swing of R/@dnce, memory 2
Location XY Report only, no control here
Skin level 0~99 Adjust the detail enhanepfess leve
Skin view Off, On Set on to show the aféetarea
Skin color
Color 1 RB
Color 2 RB
SETUP MENU The basics
Item | Range \ description | BBC
Formats
. 1080i/50, 720p/50, 576i/50, Video standard. There is no progressjve .
Video standard 1080i/59, 720?)/59, 480i/59 standard at 1080 | 108050
Video source CAM. SDI, CVBS Select what to record, so this is a vtr as well CAM

as a camcorder

® Colour bars are SMPTE only in HD at 59.94Hz. felight bars at 50Hz. This seems inordinately silBcause
SMPTE bars are universally accepted as being “HDaks".

® In the camera under test, the sawtooth signalolessly faulty, it did not start at zero/black lévehis made it very
difficult to assess the gamma curves, knee andIsfetch options. Full settings for BBC use carmeterived until

this fault is rectified and the camera retested.

" Unusually, | can recommend using detail enhancérbecause the camera’s native performance is goddlean,
and can withstand it, but this must be revisite@mwthe sawtooth problem is resolved and the trabf@racteristics
properly assessed. The values given provide a gatashce between horizontal and vertical detad Ltvel value at
50 is about the maximum that should be used, anddafse slicer should be adjusted to prevent ek@esgsagnification

of noise at such levels.
8 Level dependency usually controls the amplituddetécted detail below which it will not be enhathde this
camera, the control, seems to have more to donaie slicing than detail level.

° Because the knee could not be properly assessed detail could not be assessed either.
1 This is surprising, because the cmos sensorfianeselves, progressive. The only possible conalisithat the
cmos sensors deliver interlaced 1080, and thikhask-on effects for the lower resolutions, seerteasurements

section at the end of this document.
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Compressp | JP2KE0, JP2KT5, 1P2K100 S P2K100
DV25, JP2K30, JP2K4O, MPEG coding is requires an opgce)nﬁ::tz:jd to
Compress SD JP2K50, MP2 30, MP2 40,
MP2 50
Media selection REV, CF1, CF2, Extern Selectréwerding medium
Chunk size 10sec, 3'\(1)55;,1505(30, 3GB Sets the size of the recording blotks
VF playback Conf, Full Set VF for pIaybchf, Copf;hows it “qs |s
Full is “maximised cropping
Aspect ratio 16:9. 4:3, LB Only for SD recor_dlng, I__B plalces the 169
image in a 4:3 letterbo
Timecod&
Run mode Record-run, Free-run Timecode, starstaffl
Play mode Regenerated, From file Set playbaditenfior TC display
User bits
Userbit mode Usr valuei,nlsl:etal time, Ext Source for user bits
Unspec, 8 bit codes,
Userbhit type Date/Time, Page/Line,
Reserved
Userbits 1 Set bytes 1~4, in hexadecimal
Userbits 2 Set bytes 5~8, in hexadecimal
Newtimecode HHIMM|SS|FF (12|00|00|00) Enteetiode
ATC
ATC SD None, 7~22 (11) Choose video lineAocillary TC in SD
ATC HD None, 9 Choose video line for AncijlarC in HD
SD line double On, Off
HD line double On, Off
VITC None, 19, 19+21, 21 (14, 16) Choose videe humber for VITC
setup
Input type DVITC, LTC Digital Vertical or hiear
Output type DVITC, LTC
Real time, Local value,
F-run sync TC sync source
External
Clock type Inaccurate, Accurate Clock type
Dropframe NDF, DF 3
Recbuff
P . CF-Ext-Rev, Ext-CF-Rev, Choose preference of media for recording,
referred media . e
Ext-Rev-CF, Not active switching is seamless
Metadata
) <no story>, <list of story file Select the story file, not explained in the
Storyfile
names> manual
Hardware
Viewfinder
VF monitoring Y, R, G, B, x-G x-G is invertg(ben|
Detall
VF detall On, Off VF sharpening
VF detail vl 0~99 (50)
Lens
Auto iris
Auto iris On, Off
Peak average 0~99 (65) Fade betwedngmehmean metering
Set point 0~99 (35) Sets the aim point
Extended iris
Gain speed 1~5 (5)
Gain max 0~15dB (15dB)

At first sight, there’s no reason not to choosethhit”, but it might make more sense to use snmatteunks if there

is any risk of the recording session spanning s¢atorage devices.

2 Timecode may well be redundant when this cameuaésl in a full tapeless workflow, since each idigate/time

stamped, and frames counted within the clip.

131n theory, DF TC should be relevant only whenftiaene rate is 29.97, this should not be selectab®5fps
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Iris min F5.6, F8, F11, F16 Diffractionllimiting onset is at about F/g in
HD, stopping way down is not a good idea
Iris max F1.4, F2.0, F2.8, F4.0, F5/6
Autoiris const.
Iris gain 5~10 (5) Iris shift speedsJastest
Iris threshold 0~99 (63)
Mom. Iris setpoin 0~99 (8) Momentary igisn level
RE iris comp. On, Off Compensation for light loss when using an
extender
Buttons
User buttons
Disable, Ext iris, Mark out, User buttons on on left of camera under a
Button 1 . .
Mark in, Record, Forward, slide cover
Rewind, Pause play, Sto
Button 2 play, Start Sla))/l P
Lens
RET button | Ext signal, Playback | |
Handgrip
Zoom control Enabled, Disabled
Record switch Enabled, Disabled Extra controls on the top handle
Ports
Digital out Normal, VF VF stamps “VF” ondlpicture
Analog in CVBS, Timecode, AES What comes through the analogue in BNC
Analog out audio, Audiosync What goes through the analogue out BNC
|EEE 1394 Off, Exclusive, Both Exclusive=play only 1394, Both=1394 arrd
SDI etc
Date/Time
Date [Year], [Month], [Day] Set the date
Time [Hours], [Minutes], And time
[Seconds]
Time zone UTC+00~UTC+23
Sidepanel
Backlight 1~15 (15) Light level
Calibration Exec Recalibrate the touch screen
Titlebar Timecode, Userbits What's shown ontttie bar
Files
Std recall mode Factory, Customer What happédmwou hit recall buttor
Recall scene Recall scene file
Recall oper Factory, Customer, Recall operator file
Store scene Scenel~% Store scene file
Store oper Store operator file
Security
User level User Ivl 0~4 Set the user leveldoth VF and side panel
2 Menus and settings, viewfinder
VIEWFINDER MENU Viewfinder controls
Item Range description BBC
Monitoring Y, R, G, x-G
Detall
Detail On, Off VF sharpening|
Level 0~99 (5)
Focus Assist On, Off Adds line-crawling effect to sharp_edges (not
horizontals)
Zebra
Zebra On, Off Diagonal patterd
Level=zebra for all brighter than level, Band
Mode Level, Band restricts to ab?)ut 2.5% around Ie\TeI

14 Only 4 scene files seems a bit mean.



Level (%) 0~117 (90) Video level 90 (v), 75 ()
Contrast 0~99 (15) Set zebra contrast leveg faature
Indicators
Zoom On, Off O=wide, 99=tele
Focus On, Off O=close up, 99=infinity
Iris On, Off Shows stop
Filter On, Off Neutrals only
Audio bars On, Off Audio level meters, chan 1~4
Timecode On, Off
Selectable Storage, Batt, Off Bottom left
Markers
Marker On, Off
Type 15:9, 14:9, 4:3
Style Dot, Shad, Both
Shading Shading, Black Shading makes the OUteélgiE ;[)rlz?lskzai:,nt,
Centre cross On, Off
Safe Area
Safe area On, Off 10% margins
Type 16:9, 15:9, 14:9, 4:3
OSsD
White M 0~99 (70) Character brightness, 0=da8ékgbright
Black M 0~99 (30) Character dark level, 0=bl&%:no shade
Mode On, Time On= always on, Time=goes away
Time out 0~10 (10) After this time, not calited
VIDEO MENU Much duplication here
Item \ Range description BBC
Gain RGB
Gain R 0~99 (50)
Gain G 0~99 (50)
Gain B 0~99 (50)
Exposure time
Var. exp. time 50Hz~3270Hz (50) Variabletsér in 1/2Hz steps
Lighting -10~10 (0) Shutter tweak to synath 50/60Hz lights
Color Temp
Temp M Display only, colour temperature
RE iris comp On, Off Exposure compensation for loss with lens
extender
Detail
Detail On, Off All detail control on*
Source Y, R, G, RG Y
Level 0~99 (25 HD, 50 SD) Overall level £Y ?;gi 9
Vertical 0~99 (25 HD, 50 SD) Vertical control, Level control also afffac 13 {HD}, 24
this {SD}
Noise slicer 0~99 (50) Noise level below which detail not affecte
c ) . . 50 {HD}, 33
oarse/fine 0~99 (50) Frequency of main correctio {SD}
Soft detail
Soft detail On, Off Prevents very large contrast_ edges be on
wrecked, very nice to hay
Soft level 0~99 (30) Upper limit of contrast amplitude t 30
enhance
Black Ivl
Dyn. black On, Off Looks at the picture and twe“aks. gr.;\mylynla etc Off
to “optimise” it

15 Unusually, I can recommend using detail enhancérbecause the camera’s native performance is gndalean,
and can withstand it, but this must be revisite@mwthe sawtooth problem is resolved and the traebf@racteristics

properly assessed.
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Auto black On, Off 16
Master black 0~99 (50)
Black M R 0~99 (50) Manual black levels
Black M G 0~99 (50)
Black M B 0~99 (50)
Black stretch
Black stretch On, Off
Level 0~99 (50) O=stretch, 99=pres

Contrast Stretch, Press
Kneé’
Auto is not a good idea except when you
Knee Auto, Var, Off 9 P . huyrry
Knee type Y. NAM NAM=non-additiveh_mix of RGB, useful ir
ighly coloured scene
Point 0~99 (0) Onset point
Slope 0~99 (10) Compression above the kn
Limit 0~99 (0) Set knee limit level
Desat On, Off Saturation control in the compressed z¢
Desat M 0~99 (50) Desaturation in variable kne
Auto point 0~99 (30)
Auto ref 0~99 (30)
Auto limit 0~99 (50)
Skin
Skin Off, 1, 2, 1+2 Two skin memories
State Off, On Indicator only
View Off, On Shows area of each memory
Level 0~99 (15) <50 softens, >50 sharpens
Gate 1
Red Ivl 0~99 (50) Correction level for gatedd
Green vl 0~99 (50)
Blue Ivl 0~99 (50)
Gate 2
Red Ivl 0~99 (50) Correction level for gateed
Green vl 0~99 (50)
Blue Ivl 0~99 (50)
Auto skin
Auto skin On, Off
State On, Off Indicator only
Gamma

Gamma mode

Nom, Low, Lin, Preset

Nom=nominal 0.45, Low=0.6"

BBCO0.4, BBCO0.5, BBCO.6,

Curve ARD, CCIR CCIR should read ITU70¢ CCIR
Master gamma level, 0=1.0, 99=0.3
Master gamma 0~99 (76) 9 76=0.45
Gamma R 0~99 (76) Red gamma fine twea
Gamma G 0~99 (76)
Gamma B 0~99 (76)
Mat/Gam order G/M, M/G Order of operations M/G
Matrix
Matrix EBU, Skin, B/W, RAI, BBC, _ This area needs_ more developmen_t
1:1, CoolFL, Varl, Var2 derive a correct matrix rather than a vari
R/IG 0~99 (50) Variable, red into green
G>R 0~99 (50)
R>B 0~99 (50)
B>R 0~99 (50)
G>B 0~99 (50)
B>G 0~99 (50)
Mat/Gam order G/M, M/G Order of operations M/G
Shading

¥ There is no black-balance routine on this caniermall automatic, and seems to work well enoughere is an

automatic routine scanning the picture continugusigpping out any dead pixels.

" Knee could be fully tested in this measuremergisasecause the sawtooth signal did not work ptppe
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Shading On, Off White shading compensation
Hor par R 0~99 (50) Sawtooth and parabola adjustments
Hor saw R 0~99 (50)
Hor par G 0~99 (50)
Hor saw G 0~99 (50)
Hor par B 0~99 (50)
Hor saw B 0~99 (50)
Ver par R 0~99 (50)
Ver saw R 0~99 (50)
Ver par G 0~99 (50)
Ver saw G 0~99 (50)
Ver par B 0~99 (50)
Ver saw B 0~99 (50)
Flare
Flare On, Off
Red Ivl 0~99 (50)
Green Ivi 0~99 (50)
Blue Ivl 0~99 (50)
White limit
White limit On, Off =Clipper
Level 0~99 (50) 18
Formats

Video standard

1080i50, 720p50, 576i50,
1080i59, 7209p59, 480i59

Video standard

Video source CAM, SDI, CVBS Source to record
Compress HD JP2K50, JP2K75, JP2K100; HD compression coder, MPEG2 requires|an

P MP2 60, MP2 80 optional card
DV25, JP2K30, JP2K40, SD compression coder, MPEG2 requires

Compress SD

JP2K50, MP2 30, MP2 40,
MP2 50

the optional extra card

Media

Select primary

REV, CF1, CF2, Extern

Selemtagie medium

Preferred CF-Ext-REV, Ext-CF-Rev, Set the order in which media are gsed as
Ext-Rev-CF, Not active they become full or unavailable
. 10 sec, 30 sec, 60 sec, 2GB, No Limit not available when using CF
Chunk size " :
No limit recording
Timecode
Run mode Record-run, Free-run Rec-run=continuous, Free-run:only.wh en
recording
FRun set
FRun mode
Output TC type DVITC, LTC LTC =linear, DVITC=digits
Timecode sync
Dropframe NDF, DF Select DF TC when at 59.94Hz
New timecode
Hours 0~24 Set the time code
Minutes 0~59
Seconds 0~59
Frames 1~25 (50) 1~60 (59)
User bit mode Usr valug, Real time, Ext
input
User bits
UB1 O~F Set user bit 1, hexadecimal
uB2
UB3
UB4
UB5
UB6
UB7
UBS8
Metadata

'8 This was not tested because of the fault in theteszth test signal.
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Story name <list of uploaded story file Pick a story name for recording
names>
AUDIO MENU Sound stuf
Iltem Range \ description | BBC
Inputs (pregain)
Front +30, +20, ;3880 -10, -20, - Pregain level for Front 1 mic input
Rear 1 mic 0, +20, +30, +40, +50dB
Rear 1 line 0, +20, +30dB
Rear 2 mic 0, +20, +30, +40, +50dB
Rear 2 line 0, +20, +30dB
Channels
Channel 1
ALC On, Off Automatic level control
Lvl control Level 1, Le';/rt;front, Fixed, Which level control to use
Fixed Ivl 0~99 (50) Set fixed rec level
Channel 2
ALC On, Off Automatic level contral
Lvl control Level 1, Le';/rt+nlt:ront, Fixed, Which level control to use
Fixed Ivi 0~99 (50) Set fixed rec level
Channel 3
ALC On, Off Automatic level contral
Lvl control Level 1, Le';/rttllt:ront, Fixed, Which level control to use
Fixed Ivi 0~99 (50) Set fixed rec level
Channel 4
ALC On, Off Automatic level contral
Lvl control Level 1, Le';/rt;front, Fixed, Which level control to use
Fixed Ivl 0~99 (50) Set fixed rec level

Source channel 1

Source channel 1

Source channel 1

Source channel 1

Rearl, Rear2, Wrx1, Wrx2,

Frontl, Front2, MicRear,
AES1, AES2, Mute

Outputs

Rear

Rear

Enabled, Disabled

Both rear soc

ets

Rear 1 mode

Channel, Source

Rear 1 source

Rearl, Rear2, Wrx1, Wrx2,
Frontl, Front2, MicRear,
AES1, AES2

Rear 1 channel

Chl, Ch2, Ch3, Ch4, Ch1+2,
Ch1+3, Ch2+4, Ch3+4

Rear 2 mode

Channel, Source

Rear 2 source

Rearl, Rear2, Wrx1, Wrx2,
Frontl, Front2, MicRear,
AES1, AES2

Rear 2 channel

Chl, Ch2, Ch3, Ch4, Ch1+2,
Ch1+3, Ch2+4, Ch3+4

AES Audio

AES mode

Channel, Source

AES 1 source

Rearl, Rear2, Wrx1, Wrx2,
Frontl, Front2, MicRear,
AES1, AES2

AES 1 channel

Ch1, Ch2, Ch3, Ch4, Chl1+2,
Ch1+3, Ch2+4, Ch3+4

AES 2 source

Rearl, Rear2, Wrx1, Wrx2,
Frontl, Front2, MicRear,
AES1, AES2
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AES 2 channel

Chl, Ch2, Ch3, Ch4, Chl1+2
Ch1+3, Ch2+4, Ch3+4

SDI out
SDI channel 1
SDI channel 2
SDIchannel 3 | chi, Ch2, Ch3, Ch4, Rearl
SDI channel 4 Rear2, Wrx1, Wrx2, Front1,
SDI channel 5 Front2, MicRear, AES1,
SDI channel 6 AES?
SDI channel 7
SDI channel 8
Monitoring
Hdph mode Channel, Source Headphones
Frontl, MicRear, AES1,
Hdph left src AES2, Rearl, Rear2, Wrx1,
Wrx2
Chl, Ch2, Ch3, Ch4, Chl1+2,
Hdph left chan Ch1+3, Ch2+4, Ch3+4
Speaker mode Source, Channel, Hdph L, Louspeacker

Hdph R, Hdph L+R

Hdph right src

Frontl, MicRear, AES1,
AES2, Rearl, Rear2, Wrx1,
Wrx2

Hdph right chan

Chl, Ch2, Ch3, Ch4, Chl1+2
Ch1+3, Ch2+4, Ch3+4

Speaker mute On, Off
Setup
Test tone On, Off 1kHz with bars
Headroom -18dBFS, -20dBFS
SYSTEM More colour balancing
Item Range description BBC
User Ivl 3, User Ivl 2, User Set depth of controls available on VF and
User Ivl .
Ivl 1, User Ivl O sidepanel
Camera # 0~99 (17) For use in multi-cam operations
PIN code
Enter PIN Xk Access to service levels
Set PIN Fkkk Change PIN number
Files
Scene files
Store
Scene file Scenel, Scene 2, Scene3 File for storing
Scene4, Customer
Store Exec Do it
Recall
. Scenel, Scene 2, Scene3 . .
Scene file File for recalling
Scene4, Customer
Recall Exec Do it
Operator files
Store

Operator file

Operl, Oper2, Oper3, Oper4,

Customer

File for storing

Store

Exec

Do it

Recall

Operator file

Operl, Oper2, Oper3, Oper4

Customer, Factory

File for recalling

Recall

Exec

Do it

Productionr files

Store

Production file

Prod1, Prod2, Prod3, Prod4
Customer

File for storing

Store

Exec

Do it
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Recall

Production file

Prod1, Prod2, Prod3, Prod4,
Customer, Factory

File for recalling

Recall Exec Do it
Iris
Iris | 0~99 (50) \ |
Momentary iris
Momentary iris On, Off Quick of auto stabget close
Setpoint 0~99 (8) Aim point for auto
Auto iris
Auto iris On, Off
Peak/Average 0~99 (78) O=peak, 99=average
Setpoint 0~99 (20) Aim point
Gain 5~10 (5) Response speed, 5=slow, 10=fas
Threshold 0~99 (63)
Extended iris
Ext auto ifis On, Off This is full auto exposure control, |§r]|§ir? d
Gain speed 1~5 (5)
Minimum iris F5.6, F8, F11, F16 Diffraction limiting starts at about F8 in 2"/3

HDTV cameras

Maximum iris

F1.4, F2.0, F2.8, F4.0, F5.6

Max (dB) 0~15dB (9dB) Gain range allowedhistmode
Gain presets
Preset - 6d, -3dB
Preset + +6, +9, +12, +18dB
Preset ++ +9, +12, +18, +24dB
Preset +++ +30, +36, +42dB
Tally
Rear follow | On, Off | On=tally controlled by talivitch on VF|
Service
LPC Off, On Performs leaky pixel correction (dirty
window)
BPC Off, On Performs black pixel (dead) calibration
Sens. calib Off, On Calibrates the sensors
3200 calib Off, Run Does 3200K calibration
Test patterns
Sawtooth
Sawtooth Off, On This will be very usefuh@n it works
Mode PrPr, Asic PrPr:pre-prchs§qr (whole channel),
Asic=digital channel only
Power
Battery
Warning Ivl (%) 20~30% Set low level wargin
Fatal (%) 10~20% Set critical warning level
Warning vl (V) 11.1~16.5V Set low voltag@arning
Fatal (V) 10.7~13.5V Critical voltage
(Min)Warnlng vi 6~11Min Time to minimum, minutes
Fatal (Min) 3~10 Min Time to critical, mites
External
Warning vl (V) | 11.0~12/0V \ Level for “Powésw” messagel
Fan control
Silent mode RecStdby, Rec, Off Turns all fans|off
Auto mode Lin, Profile Auto mode for can comtro
Profile Max, Normal, Fan Camera fan profile
Time/date
Year 1900~2100
Month 1~12
Day 1~31
Hour 00~23
Minutes 00~59
Seconds 00~59
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Store Exec \ Set new time/date
Buttons
User buttons
B Disable, Ext iris, Mark out, | User buttons, left side of camera under slide
utton 1 .
Mark in, Record, Forward, cover
Rewind, Pause play, Sto
Button 2 play, Start Sla))/l P
Lens
Ret button Ext signal, playback | Functiorigresent |
Handgrip
Zoom control Enabled, Disabled Controlstomhandle

Record switch

Enabled, Disabled

IEEE 1394
|EEE 1394 Off, Exclusive, Both Exclusive=play on 1394 only, Both=1394
and SDI etc together
Diagnostics
Package ID \ Software version
REV
Drive state Ok, Error, Warning Report ortestan the RevPro drive
Disk state Ok, Error, Warning Report onestadtthe actual disk
Power
Voltage <voltage> Shows current power syppltage |
Power <power> Shows power being used (\)ve#tts
Power mode External, Battery Shows whesgecibming from|
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3 Measurement results

3.1 Colour performance

Assessments were made visually, using Macbethsharntisual.

3.2 Resolution

A HDTV zone plate chart was use
(Figure 1, the illustrated version bein
for 480-line video). This contains si
circular patterns that fully explore thg
spatial frequency performance of t
camera, up to 1920x1080 pixels pe
width and height. Three patterns a
grey-scale  for  testing luma
performance, three more are coloured
for examining chroma resolution or
other colour filtering. Modulation is

Figure 1, zone plate test chart

cosine rather than square wave. Each patterrhase space” map of the possible frequenciesttigat
camera can be expected to deal with, reaching pB@0s/picture width (960 cycles) horizontally, ah@d80
lines/picture height (540 cycles) vertically.

3.2.1 Resolution 1080i-line HDTV

Figure 2 shows a single quadrant of o
grey-scale pattern; for this exposure, t
camera detail enhancement was turned ¢
so this is the native performance of t
camera. There are no visible alig
patterns, apart from a feint one centred
1080 lines (top of the pattern). Thi
confirms that the sensors are 1920x108
Also, the clean horizontal resolutio
indicates that there is probably n
“precision offset” of the green from rec
and blue sensors, a common technique
enhance resolution in cameras. The cl
way in which the amplitude of the sine
wave patterns falls to the limits confirm
that the resolution has been limited with & :
optical “quarter wave” plate or similarg

technique. This is very encouraging f

unusual in an interlaced camera, but it hints that interlacing process is happening very earlyhim
camera.

There were no alias patterns resulting from fregigsnbeyond the limits of 1920x1080 video.

16



3.2.2 Detail enhancement at 1080i HDTV

For a film look (not possible in this camera at Q0i@e because it does not, at present, suppomaoneal
psf format at 1080i), detail can simply be

switched off, and the results will be a good

match to super 16 film. However, for a

35mm look, a little enhancement would be

a good idea. Clearly, this must be retested

when the sawtooth test signal problem is

solved and the camera supports

progressive scanning at 25Hz (psf).

Since the native resolution is very
clean, it is possible to use rather more
detail enhancement than usual. Some
initial experiments resulted in a set of
control values that resulted in a
reasonably well balanced performance,
both horizontal and vertical. The
results for the same quadraot the
chart are shown in Figure 3. Clearly, the
outer edge of the chart is a little too
sharpened, but the enhancement has not
revealed any aliasing and in theory at least

Figure 3, HD 1080-line, maximum detail
could be used for a “video look”. However, suclirexe enhancement should be used with care, dince i

has emphasised the noise somewhat, and so the simee control should be adjusted to prevent that
happening. The values used are:

Level 70
Source Y
Coarseffine 50
Vertical 13
Soft On
Soft level 30

The overall Level setting is a collectiv
control of the detail enhancements; t
high setting (default is 50) cause
excessive interlace twitter on a high grac
HD crt display until the Vertical control&==
was reduced below the default setting
(25). Since this was an exercise to explof
the camera, noise slicing was n@
investigated in detail.

Figure 4 shows the result for the sa
mixture of settings, but with the overa
control (Level) lowered to 50. Thg
annoying dark edge to the pattern hg

Figure 4, HD 1080-line, detail Level=50

b /]
largely gone, and noise is less of a problem, buitlevprobably improve |f the noise slicer level eeaised
a little. The faint vertical alias pattern shouus tevel of interlace twitter seen on the crt digplon a large
flat-screen display (1920x1080 resolution withititernal scaler disabled), this alias was not \eséi all.
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This performance would be perfectly suitable fornmal video performance, a “television” look, suhjéex
setting the noise slicer. Note that this settirighihhave to be changed for various settings ofcdmmera
gain control. In the short time available for théssts, it was not possible to explore this furthe

3.2.3 Resolution 720p HDTV

Figure 5 shows the camera performance at
1280x720, with detail switched off. This
is less encouraging than the performance
at 180-line.

There is a horizontal null zone (plain
grey) centred at 1280 pixels, and aliasing
plainly visible above that albeit at levels
that are probably low enough to be
acceptable. This aliasing would appear as
a general “busy”-ness in pictures with fine
detail (hair, waving grass, undulating
water), but could probably be reduced or
even eliminated by fitting a light diffusing
filter to the lens. It results from the lens
delivering, to the sensor, frequency
content above the 1280x720 limits of this
format, while the in-built optical spatial

Figure 5, HD720, no detail

filter is properly tailored to the inherent 19208D0resolution.

Vertically, there is a bigger problem. The nulheois at 540, not 720 as expected. This, andttbag
aliasing at higher frequencies, provide evideneg the scaling from 1080 to 720 (the forming of -fi@
frames) is being done from the 540-line interlafietds, and not from the progressive resolutionthaf
sensors themselves. This is disappointing,

but may well go away when the promised

upgrade to 1080psf/25 appears, since it

requires that the sensors are read

progressively, and not with interlace.

Nevertheless, the effects of detalil
enhancement were investigated.

3.2.4 Detail enhancement
720p HDTV

Figure 6 shows the results for the detail
enhancement with the same picture as for
1080-line, Level=50. Although the dark

ring surrounding the pattern is reduced,
the principle effect is to enhance the
aliasing in a rather unpleasant manner. It
also reveals some aliasing at 720-line, as
well as that at 540.

Figure 6, HD 720, detail Level=50

Clearly, the detall settings for 1080-line do nairiwwell at 720-line, and cannot really be expedtediork
well since the presence of aliasing is rather didtig.
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3.2.5 Resolution SDTV

Figure 7 shows the 576i-line down-
converted picture with detail enhancement
off.

Horizontally, the aliased and wanted

frequencies are of equal amplitude at
about 640 pixels, but the aliases spread
out to about 1000 pixels but there is no
disturbance above that value. Vertically,

there is little wanted frequency content

above about 320 lines and aliases are
visible, albeit only faintly, between 720

and 1040 lines. Moreover, there is a steep
decline in the frequency response between
175 and 320.

The pictures were subjectively soft and
the presence of the aliased components
shows that the down-sampling filters

Figure 7, SD 576i, detail of

could be done better.
The performance at 480i appeared to identical, esigry that the same filtering is used for botmfats.

Figure 8 shows the effect of maximal
detail enhancement, with the following

settings:

- Level 99
Source Y
Coarseffine 33
Vertical 24
Soft On
Soft level 30

The vertical detail settings was as high as
could be tolerated before objectionable
edge effects occurred.

Horizontal aliases extend to 995 pixels,
vertical aliases are more visible in the
range between 540 an 1080. The wanted
vertical resolution is now visible up to

about 440 lines, and the droop in vertical
response is almost corrected. However,
this level of enhancement does not look

Figure 8, SD 576i, detail maximum

nice at all, dark edges are clearly visible ongagern boundary.
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Figure 9 shows the result for the best
compromise setting found during the tests,
Level=46. The aliases are at lower
amplitudes and the overall effect is les
distracting. However, the pictures were
significantly less sharp and alias-free than
should be demanded in a camera making
SD pictures for broadcasting purposes.

Figure 9, SD 576i, detail=46

Figure 10 shows the effect of the same
settings at 480i-line. tThere is very little
difference between the 480 and 576
performance in the wanted detail.
However, the vertical aliases are rather
more visible, and there is a partial null
zone (grey with little detail), centred on
about 216 lines.

Figure 10, SD 480i, detail=46
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3.3 Noise performance

Measurements were made by exposing the camergpl@mwhite card, evenly lit, highly defocused. €Th
camera gain was set to 0dB and exposure was gentrate video signals at 4 levels over the signmaje.
Data files were saved either to a data store vié&sBIDor directly in the camera to SD card. Software
analysis was then used to convert the files to BMPat, and to measure the rms noise levels in &kgh
using specialised software. The detail enhanceirmrel was set to 70, to see the worst scenario.

The noise level at about 50% is representativdn@fcemera performance with gamma-correction swdtche
off, because the ITU.709 curve has a slope of watityn input level of about 28%, which correspotadan
output level of about 52%.

3.3.1 Noise at 1080i HDTV

The distribution of noise levels over the grey scal Std | Gain | Detail| Level | Noise
conforms well with the slope of the gamma correctio 8.0% 33dB
curve, and is perfectly normal. However, the nuralg® 22.1% 37dB
not make good reading. 0dB off 46.3% 39dB
The camera manual contains a specification figare |f 1080 84.1% 40dB
noise of 54dB in HDTV mode. That figure is notcked 44.9% 38dB
in any of these measurements. +6dB 44.9% | 31dB
It is clear that operating at 720-lines gives asaoqj +12dB 46.6% | 26dB
advantage of about 4.5dB, this is to be expectedus= 9.6% 36dB
the down-conversion algorithm involves the weighted on 23% 39dB
averaging of neighbouring pixels, which reducess@oi 0dB 459 410B
Also, it is clear that this maximal detail enhaneais | 720 00 q

adversely affecting the noise by a dB or so, judisi 83% 42dB
adjustment of the noise slicer should cure that. +6dB 43.7% | 35dB

0
There is one bright prospect though; since the dain +12dB 46.2% 28dB

control allows setting to -6dB, the noise perforcecan be improved by 6dB with the loss of one stop
overexposure headroom. Unfortunately, since thecgdh test signal was not working properly fordbe
tests, it was not possible to measure the headrebably, but the informal tests done using a Malctwdhart
showed that headroom could be about 2.5 stops (§ab&6efore loss of one stop may not be an issue.

3.3.2 Noise at 576i SDTV

Noise levels should be about 6dB better than fofMBince there is an element of Level Noise

pixel-averaging involved in the down-conversiongass. Measurements were againi0.2% 39.1dB
made at 0dB gain, but with the “optimal” detailtgeys found for SD working. 23.7% | 43.2dB
Even at SDTV, the noise near 50-% video level B @arse than the specification 51.8% | 48.2dB
for HDTV. This is disappointing. 88.5% 51.3dB

3.4 Conclusion
Resolution at HDTV 1080 is good. There are sigaift and visible aliases in the pictures at b@®prand
SDTV resolutions, the levels may be acceptableactire.
Noise performance is poor, the camera does not itsesecification.

Colour performance was acceptable, but could pilgbabimproved by installing a colour matrix calatdd
for the camera, and eliminating all the preset itedt

The gamma-correction could not be fully investigdbecause of a fault in the internal saw-toothgegtal.

The camera should be retested when significantduganents have been made.
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Thomson/GV DMC1000 Infinity

Second tests at Kingswood Warren, April 4 2008

1. Noise levels at 0dB gain.

File Video level Noise level
2 0.930 -42.24dB
3 0.464 -45.57dB
4 0.237 -45.97dB
5 0.086 -43.06dB

Noise performance usually follows the slope ofgaenma curve, since noise is generated mostly in the
analogue front end of the camera. Although the garounve selected in the camera was called “CCIR’ it
probably intended to be that of ITU.R-BT 709 (le&nd plot).

Thus the noise levels for these four measuremeantgpshould be expected to follow the log of trepsl, so
at 93%, the noise should be about 5.8dB lower &1&7.8%, where the slope of the gamma curve iy.uni
Also, at 8.6% the noise should be about 5.5dB highewever, the measurements vary only by abowtB.5
instead of 11dB, implying that some noise is bejagerated after the gamma corrector. This is uhusod
rather surprising.

The “safety check” is to measure the noise at bajh, to discriminate between front-end and prdogss
noises.

2. Noise levels at 12dB gain

File | Video level| Noise at +12dB Equivalent noise at 0dB
6 0.900 36.86dB]| 48.86dB
7 0.461 38.50dB 50.50dB
8 0.246 36.83dB 48.83dB
9 0.117 33.45dB 45.45dB

Noise at +12dB is considerable, and the distrilouitsoa little greater than at 0dB gain. The rigatd
column removes the effect of the 12dB gain andiptethe noise at 0dB; the values are significantly
different from those measured at 0dB, and thisiomsfthat noise is being added after gamma-cooesti

The camera’s noise specification is for -54dB, igsas that figure by at least 8.5dB at 0dB gain.
3. Noise levels in linear mode

One measurement was taken with gamma-correctidetsed off and 12dB gain.
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File | Video level| Noise at +12dB Noise at 0dB|
10 | 0.546 36.65dB 48.65dB

The result is very close to the value derived wdimma-correction, at 25% signal level. This is good
confirmation that the gamma curve is not doing limg unexpected.

4. Noise at high temperature

There was a hint of fixed-pattern noise in the gidatput at high gain, so the camera was allowdgk&t up
such that the sensors reached 63°C. A final meaemtevas then made at +12dB gain. This time, idlstéa
using only the luma (Y) channel, the signal was/fdecoded into RGB using ITU-709 a chroma re-
sampling filter and decoding equations. This issame process that | used for decoding the Macbiednt
image file. For all the other noise measuremertiayke used only the luma (Y’) channel because tiigen
was visually fairly neutral when viewed on a So®y BD CRT monitor. However, for investigating suah
extreme condition, it is a good idea to see whhgajgpening in the RGB channels as well. The disadge
is that processing takes a lot longer.

Levels Noise
File R G B R G B
11 | 0.418| 0.452| 0.800| -33.98| -35.85| -25.53

There is some visible vertical patterning, butlthes| is very low. It is most visible in the lumbhannel, the
chroma channels do not seem to have it at all.

It is difficult to see in this sample (495x307 dxeropped from the centre), but it is rather masgble
when the camera is panned across a plain image. &wvais level it might be a problem in some
productions. There was no evidence of the pattenormal temperatures, but it could well be sigrafit on
difficult scenes (low video level, plain backgroustbw pan).

5. Conclusion

Noise levels are lower than was measured in tetBsts, by about 7dB. However, the noise is i

short of the specification’s claim of 54dB. Basextleese tests, this is still the most noisy HDTYhesaa
measured so far. Only the Panasonic HDX400 hasasimiise levels, and that camera has been drdpped
the BBC. Indeed, it was the visible noise fromiHi@X900 that started me measuring noise levels in
cameras.
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For comparison, the HPX500 noise level is consitebout 3dB lower, and the HPX 3000 is about 2dB
less noisy. The Varicam is 1dB more noisy, but taanera is “allowed” because of its unique features

It seems that noise is generated within the digigat of the camera, after gamma-correction, becaose
distribution does not follow the slope of the gantnave; quite possibly, it is the low-level fixedtfern
noise that is polluting the head noise and so mgtgrexcessive noise levels.
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