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The Mark IXB —
an update for the

Mark I1X colour camera

Summary A new version of the
Mark IX colour television camera,
the Mark IXH, employs a4 micro=
processor in the autematic control
systemn, In addidon, the motor-
driven potentiometers used in the
Mark IX have been replaced by
wlid=stare larwching  digital-to-
analogue convertors, The system
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|J|'u'l.'jdr:s automatic registration and
automatic balance at white and
[ilack.

The Mark IXB also includes the
opticn of Automatic Beam Reserve
(ABR) as an alternative w High-
light Overload Protection (HOP)
for contral of scene highlights. ABR
avoids the cost of special tubes,

Introduction

Launched in 1978 with a hard-wired
aurnmatic control svatem, the Mark
X 5 now available as the Mark IXB
with a mictoprocessor control system
based on an Tntel BOB2A. In addition,
the motor-driven  potentiomelersLy pe
contrals of the original Mark TX have
been replaced by completely  solid-
state latching DACS, Another feature
i the option of Auwtmatic Beam
Reserve (ARR) which s offered as an
alternative o Highlight Overload Pro-
wition (HOP) for the control of scene
feghlie his.

[he description of the Mark [XE
which fellews covers only the newly-
introduced features, and for a full
deseription of vther aspects ol the cam-
er the reader is referved o articles in
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Automatic registration

S?SIEIII

The new “Aute Reg” module is shown
in figure 1. The svstem uses the stan-
dard Mark IX diascope pattern for the

measurement of crrors (fgure 2) and
cperation of the automatic registration
control from either the local or remote
contrgl panel will initiate the following
sequence of events,

1) Self-Test routine and
diascope

Self-test is an optional facility select-
able by a link change, Hselected, both
microprocessor  and  memory  are
checked prior o advancing to Step 2,
A the same time the setting-up pat-
tern, shown in figure 2, 15 projected
dircect into the front of the prism block
and on o the targes of the three cam-
rra tubes,

2) Auto balance

The camera is white-balanced [or the
colour temperature of the diascope
lamp, the amplitudes of the green, red,
and blue video signals being adjusted
to a set level, These settings are stored
independently of the normal video gain
control settings so that operational
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colour balance is not disturbed by the
registration sequence.

3) Coarse registration

The horizontal errors in the red and
green and the blue and green images
are first measured using the lelt-hand
and right-hand vertical bars. The error
is measured in terms of clock pulse
intervals with a clock period of 200ns.
The errors at the two poinis on the
raster are used to caleolate the neces-
sary  width and centring changes,
which are then applied.

Vertical crrors are similarly meas-
ured using the upper and lower sloping
edges of the pattern, The crror is again
assessed in terms of clock pulse inter-
vals using the horizontal scan, and the
necessary corrections are caleulated
aned applied.

O conclusion of the eoarse registra-
tion, thie errors are less than 2000s.

4) Fine registration

The red and blue imapes are [irst
moved o a datum on one side of the
green reference image, and are then
moved across green in 10ns steps 1o
finc the point at which they comcide.
This procedure is averaged over sev-
eral scang o minimize the eflects of
noise, allowing the residual errors o be
determined and the corrections caleu-
lated to an accuracy of 20ns, On con-
clusion of the fine registation the
errors al the lur inspection points are
less than thiz value.

5) Uncap

O completion of the above sequence
the diascope pattern is removed and
the camera returned w normal opera-
Lhan,

Size correction

The Adjust-Size control is provided to
compensate for any dilferences  be-
tween the image sizes  produced
through the zoom fens and those pro-
duced by the diascope, The single front
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panel control can be assigned to any of

the eight functions indicated on the

front of the module, that 15: H, centr-

ing and width, V', centring and heigh,

= g [or either red or blue, This control is an

5 ‘optopot’, which generates pulses by

rotation of a segmented disc in front of

two light sources. A pair of associaied

optical sensors produce ‘up’ or “down’

pulses according to the direction of
rotation.

The appropriate function is selected
by push button and the selection s
confirmed by the corresponding lLe.d
indicator. After use, the optopol may
he rendered i|:||||_'||_'|:4|_i'¢|_' ||3.- means of
the Cancel button.

Ihe offsets  introduced by the
Adjust-Size control are stored and
automatically mtroduced on subse-
quent use of the automatic registration
Sequence.

Manual adjustment

If it 1s washed to adjust any of the
regristraiion parameters manually, the
optopot can be used in the same way as
described above,

L.E.D indicators

In addition to indicating the funcion
selecied for control |r_'_.' the PR,
these indicators (lash when the control
reaches the end of its range.

Automatic balance
The new “Auto Bal® module i1s shown in
figure 3.

Fig.]. The new auto-registration module White balance

In order to balance the camera cor-
rectly tor the colour temperature of the
geene illuminant the camera must be
foeused on a reference white object.
The white object must be placed in the
centre of the picture within the framed
area shown on the viewfinder, Opera-
tion of the white balance control first
adjusis the lens s to bring the green
video level w 90% of peak white and
therefore safely clear of the clipping
level, Red and blue gains are then
+ adjusted in turn to make the levels in

I“I .|”“ |||||H the three channels equal.
il Frogress of the balance process is

indicated by Led indicators which
show red for ‘low” and green for “high'
in the red and blue channels, Onoreach-

>4 ing balance, the two indicators flash
Marconi and extinguish when the whole proce-

dure 1s (inished.

Black balance
In the case of black balance all three
Fig 2, Dhascope setting-up patiern channels are sct to a relerence, twin
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[ i L L L AR Lk

Fig A, The Mark IXB Uamera Control Lintf

[he Mark TXE

an upedate for the Mark 1% colour camera 31

lamps being used windicate “high’ and
low” during the black balance proce-
dure in exactly the same way as for
white Dalance.

As in the case of the Mark TX, indi-
vidual control of light bias is provided
for each tube, and the three knobs on
the front of the module are provided 1o
compensate approximately for the dif-
fering levels of light bias, thus avoiding
the requirement lor excessive range in
the automatic sysiem.

Automatic Beam Reserve

A further feature of the Mark 1XB is
the provision of an ABR option as an
alternative to the existing Mark IX
HOP system. The HOP {or ACT) sys-
tem, for eliminating the comet-tail
cffect which can result when scene
highlights exceed the value which can
he handled by the camera tube at nor-
mal beam setting, is now well estab-
lished. The system does, however,
involve the use of special tubes,

The more recent technigque of
Automatic Beam Reserve is hased on
the use ol a standard camera tube, thus
avoiding the exira cost of HOPACT
tubes. This is of particular value since
the need to deal with highlights often
arises for a relatively small fraction of
the total operating timé,

To make use of ABR, the HOP
printed board in’ the camera head is
replaced by the ABR board, and links
are changed o provide the differen
connections  required  between  the
bhoard and the camera tube.

The principle of operation is very
simple and is based on sensing the out-
put level from the tube and aulomati-
cally controlling the level of beam cur-
rent so that it is safely above the value
necded to handle the maximum scene
highlight brightness. For this purposse
the head amplifiers each have an addi-
tional cutput taken from belore the
video clipper. After suitable proces-
sing, a contro] voltage is derived which
is fed to the control grid of the camera
tube. To preserve optimum resolution
over the whole picture area, the beam
is only increased above the normal sei-
ting in the actual highlight arcas, and
the control circult operates @t approx-
imately 1MHz bandwidth,

Using standard tubes, the system is
capable of handling highlights up to
three stops above normal exposure,
hut even above this level the effects of
highlight overloads are much less
severe than would occur if a fixed beam
setling were used.
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Fog 5. The Mark X8 comera
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RESUME

Ulme pouvelle version de la coméra de 1élévision
en coulewrs Mark 1X, la Mark [XB, comporte
un rmicroprocesseur dans le dispositil de com-
miande automatique, Par aillewrs, les poten-
Lionitres molorsés employés dans e Mark 1X
remplacés  par des
numéngues-analegigues henclenchement trans-

L H Y '."': ConseTrlisseurs
iarorisés, Le syateme assure le cadrsge automati-
que et Péguilibrage automatique cn noir et
Flang,

La Mark IXB compaorte aussi I'option ARR
(Auomatic Beam Reserve - Réscrve Automari-
que de Faiscean) en remplacement de HOP
(Highlight Owerload Lirniteu:
d' Inwensité des Blane:) permettant de iggler

Frotection —

Iintensite des hlanrs dee zones les plus éclairées. |
ABR évite Pnchat de tubes spdeiaux. |

ZUSAMMENFASSUNG

Bei der newen Version der Farblernschkamerns
Mark IX, dem Muodell Mark 1XB, wird im
Riahmen des automatischen Bedienungssystems
ein Mikroprozessor benuizt. Ausserdem wurden
dire Mark IX
P‘::lll'!lri\.:-lﬂ{'l:l"l 'dl.'.l".'h

lsea vorbandenen  Bervo

Verklinkungs-I3A-

RESUMEN
Una nuaeva vanante de la cimara de televisidn de
oo Mark 1%, la Mark IXB, rmpl-:-.: in
microsnnidad central de proceso enoel sistema de
control antomitico, Ademds, los prencidmetios
accionados por moter empleados en la Mack IX
han  sido i

recimplazadios convestidores

Wandier in Festhinperbauweise erserzt, Das | analigico-digitales de enganche de estade sl

umfast  automatischen
Schwaresweissalburdeich,

Als Alternatrve zu HOP (Highlight Owerload
Fromection) hieret die Mark 1XB pucserdem die
Maoglichkeit ABR  Auomatic  Beam
Reserve] zur Konrralle det “'.--!-:'|1l.'|||!u.'|]i..|.:k-.'-|l.
Dureh Avtomanic Beam Reserve werden Kosten
vun Spexialrihren ECaparL.

Svstem Passer  sonwic

vion

o, Les sistemas proporcienan registro auio
maticn v equiliboo autematice en hlanco v
neg.

L Mark IXB incluve tambidén |n apcitn de
reservic de har sutomdrien (Auiomatic Beamy
Reserve]l como una alternativa s Highlighe
Overlond Prodection (HOP) para contol de Jos
brillos miximas de escena. Lo Automatic Beam
Reserve |ABR ) evita el costode tubos ceproiales,



