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Many archives are attempting to encode material from videotape that was originated on film. 
The original film material could have been transferred to videotape by telecine up to 30 years 
ago. The first telecine transfer could have been to 2” videotape with subsequent transfers to 
1”, UMatic, BetaSP and new digital formats.  

After encoding, it may be noticed that some material shows exaggerated interlacing artefacts, 
described as combing, tearing or ghosting. When the affected MPEG files are played back a 
secondary ghost image can be seen in frames that have both high contrast and movement. 
When a still from one of these files is viewed you can clearly see the ‘comb’ effect along high 
contrast edges in the image. 

 

 

Fig. 1: Sample still from a Gaumont British newsreel 

 

 

The problem is caused when the original film is transferred to video using a telecine machine. 
Older telecine machines did not allow the operator to select the video field dominance with 
respect to the film frames and later machines may not have been correctly configured by the 
operator. When the telecine field dominance is incorrect, the MPEG encoder will create every 
frame using two fields from adjacent film frames, instead of using two fields scanned from the 
same film frame. 

There is no simple fix for this problem. 
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In order to understand what has happened with this image, it is necessary to understand the 
way that video images are organised. 

Although we tend to talk about video in terms of frames, most of us know that each frame is 
made up from two separate fields. Each field contains alternate lines from the image and the 
two fields are combined, in a process called interlacing, to display a full frame. 

To make things a little more complicated, each field is captured at a different moment in time 
so the two fields are different temporally as well as spatially. 

To illustrate this, look at the sequence below. Assume that these images of a ball flying past 
were captured with a film camera taking 50 pictures a second: 

 

 

Fig. 2: Film camera, 50 frames per second 

 

The time delay between each image is 1/50th of a second and each image shows the ball in a 
different position. 

Now, say you capture the same sequence with a modern PAL video camera (older tube cameras 
added even more complications compared to modern CCD cameras). PAL video is captured at 
50 fields per second so you may think that the sequence would be the same as the one above. 
This is incorrect. The camera does record 50 images per second, but each image contains only 
half the scan lines of the complete pictures like so: 

 

 

Fig. 3: Video camera, 50 fields per second 

 

Note that the odd numbered images contain one set of lines and the even numbered images 
contain the other set of lines. 

The images captured by the video camera do not look like this: 

 

 

Fig. 4: 25 complete frames per second 
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And they do not look like this: 

 

 

Fig. 5: 50 fields per second, even and odd fields captured at the same time 

 

Every field is captured at a different instant in time, so any movement in the image area will 
show up in adjacent fields. 

N.B. Throughout this document we do not need to distinguish between composite, RGB, YUV or 
digital SDI video signals and we will use the terms PAL and NTSC to refer to 625 line, 50Hz and 
525 line, 60Hz television systems respectively. 
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When video is played back on a video monitor the first field in the sequence is drawn on the 
screen, starting on the top line and missing out every other line. There is a short delay and 
then the second field is drawn, starting on the second line down from the top and again 
skipping every other line. The sequence is repeated continuously. 

With standard CRT televisions and video monitors, the image is drawn by aiming a stream of 
electrons at the screen to make a dot fluoresce. As soon as a dot is made to fluoresce, the 
fluorescence will begin to die away. The lines on screen are drawn in order from top to bottom 
and by the time the last line at the bottom of the screen is drawn, the lines at the top will be 
much dimmer.  

When the video standards were designed, each video frame was split into two fields so that 
the viewer would not be able to see this decay in brightness. This has the effect of refreshing 
the screen twice for every frame which keeps the brightness even and the viewer’s persistence 
of vision takes care of integrating the two fields into a high resolution image. 

This interlaced video is a very good solution to reduce the flickering on an analogue TV set 
but it causes some problems when you want to digitise a frame of video. If you want to 
capture a still frame of video and save it as a JPEG image you need both fields from each 
video frame to be combined into a single image. 

 

 

Fig. 6: Combining fields to make frames 

Unfortunately, no matter which pair of images you choose to combine, the resulting image 
still looks quite bad. This artefact is variously known as “tearing”, “fingering” or “combing”.  
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If you capture only one field, you will be missing every other line. You could duplicate the 
lines to restore the height of the image but this will make the still image blocky: 

 

 

Fig. 7: Effect of field doubling 

 

You could interpolate between the lines to make the image look better but this will make the 
image look softer and it still means that you have to discard half your image data: 

 

 

Fig. 8: Effect of interpolation 

There are a number of techniques that can be used to try and use all the available image data 
to produce a good still frame. Many of these combine multiple fields and try to detect areas 
where artefacts will be a particular problem. These techniques all come under the heading of 
“de-interlacing”. 

This artefact is obvious when you try and make a still image, but it is also visible when video 
is digitised using a frame based compression system such as MPEG-2. The artefacts are often 
more visible when the video is displayed on a computer monitor. Unlike video monitors and 
TV, computer monitors are non-interlaced and the screen is refreshed much more frequently. 
This gives the steady, crisp image that is needed for most computer software. 

When digital video is displayed on a computer monitor it is played at a rate of 25 frames per 
second and each frame will be made by combining two adjacent fields. As the two fields are 
displayed simultaneously and as computer monitors usually have a better resolution than 
video monitors, comb artefacts can often be seen in areas of high contrast and movement. 

To overcome this, many computer video players will process the image during playback to 
reduce the artefacts using filters, or the player may try to “de-interlace” the video to produce 
25 “progressive” frames per second. 
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So far we have only looked at the issues that relate to transferring video camera originated 
video to the digital domain. Because each field in a video frame is both spatially and 
temporally different from its neighbour, interlacing artefacts will always be present unless the 
image is processed in some way to reduce or remove the artefacts. 

When film is transferred to video, adjacent fields may be duplicated (in the case of NTSC 
transfers), and pairs of fields may be generated from the same film frame which will make 
them temporally identical. 
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Definition of F1 and F2Definition of F1 and F2Definition of F1 and F2Definition of F1 and F2    

Interlaced video signals have a natural two-field periodicity and F1 and F2 are the names we 
give to alternate fields in the sequence. If you look at the waveform of a video field on an 
oscilloscope, you can tell whether it is an F1 field or an F2 field by the shape of its sync 
pulses. 

Sometimes the fields will be called ‘top’ or ‘bottom’ where ‘top’ refers to the field containing 
the first scan line and ‘bottom’ refers to the field containing the last scan line. Fields are also 
referred to as ‘odd’ and ‘even’ – this means nothing unless you know whether to start counting 
the first scan line as 0 or 1. 

ITU-R BT.470-6 (formerly known as CCIR Report 624-1) defines "first field" (F1) and "second 
field" (F2) for 625-line PAL. We shall continue to use F1 and F2 terminology only. 

Field InterlacingField InterlacingField InterlacingField Interlacing    
The way in which two fields should be interlaced together to produce a picture depends on:  

·  which field is an F1 field and which field is an F2 field; 

·  whether the fields are from a 525- or 625-line signal.  

It does NOT depend on:  

·  what "order" the F1 and F2 fields are in; 

·  anything relating to field dominance. 
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According to ITU-R BT.470-6 a 625 line video picture should be produced like this: 

 

 

Fig. 9: Illustration of the lines in each field starting with line 1 

 

There are 288 “active” lines in each frame which make 576 in total. The remaining lines in a 
625 line video picture are not visible. In fact, only the second half of the first line and the 
first half of the last line contain any picture data. When you look at a PAL video signal 
displayed on a good quality over-scanned monitor it is easy to see these half lines. 

Field dominanceField dominanceField dominanceField dominance    
Video acquires field dominance as soon as a frame must be defined. A frame is either an F1 
field followed by an F2 field or it is an F2 field followed by an F1 field. The field dominance is 
determined by the field which comes first in a frame. 

An F1 dominant video frame is an F1 field followed by an F2 field. This is the protocol 
recommended by ITU- R BT.470-6 for PAL video. 

Where does field dominance Where does field dominance Where does field dominance Where does field dominance come fromcome fromcome fromcome from????    
When video is created it has no field dominance. The output from a camera is a stream of F1 
and F2 fields and there is no need for any concept involving frames: 

 

...  F2  F1  F2  F1  F2  F1  F2  F1  F2  ...  

Fig. 10: Fields output from camera 
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At some point you will want to edit this material onto a tape containing different material. 
Assume that the existing material has no field dominance – it’s all black and burst for 
example. As most VTRs work in frames you need to make a decision: do you cut the new 
material into the old at an F1 field or at an F2 field? The inserted video will always be a whole 
number of frames (or an even number of fields) long. 

 

prepreprepre----existing tape material existing tape material existing tape material existing tape material     ...   F2   F1   F2   F1   F2   F1   F2   F1   F2  ...  

new material: F1 dominant edit new material: F1 dominant edit new material: F1 dominant edit new material: F1 dominant edit       F1  F2  F1  F2  F1  F2     

new material: F2 dominant editnew material: F2 dominant editnew material: F2 dominant editnew material: F2 dominant edit           F2  F1  F2  F1  F2  F1    

Fig. 11: Creating field dominance by editing 

Once you have made that first choice, all of the subsequent edits must be begin with the 
same field type. To see why this is so, assume we have edited together material A, B, and C 
following F1 dominance:  

 

 F1  F2  F1  F2  F1  F2  F1  F2  F1  F2  F1  F2  F1  F2 

A B C 

Fig. 12: F1 dominance 

Now say we try and edit in material D to replace material B following F2 dominance:  

 

     F1   F2   F1   F2   F1   F2   F1   F2   F1   F2   F1   F2   F1   F2  

before before before before     A B C 

material D material D material D material D      D  

after after after after     A B D C 

Fig. 13: Edit doesn’t follow field dominace 

We have created an unpleasant edit where one field of material B still pops up at the edit 
point. Field dominance is the protocol which video engineers invented to prevent this 
problem. 

Most VTRs can be set to insert new edits starting with an F1 field, or an F2 field. This does 
NOT mean that a VTR can record an F2 field in place of an F1 field or vice versa. A VTR will 
ALWAYS replace a F1 field with an F1 field and an F2 field with an F2 field. Remember that the 
PAL and NTSC standards require the video signal to contain alternate F1 and F2 video fields. 

By maintaining the same field dominance throughout the editing process, video engineers 
have made sure that no orphaned fields will be left at edit points. In fact, early editors will 
have been more concerned to make edits on 8 field boundaries in order to avoid problems 
with the PAL colour signals that have an 8-field periodicity. 

Fields, Fields, Fields, Fields, dominance, adominance, adominance, adominance, and timecode snd timecode snd timecode snd timecode signalsignalsignalsignals    
Timecodes on video tape only count in whole frames, so how are timecodes affected by field 
dominance? 

Longitudinal time code (LTC) is recorded as a separate track next to the video signal on the 
tape. Sometimes one of the audio tracks is sacrificed for LTC timecode. The LTC time code is 
encoded into a signal that is exactly one video frame time long. As specified in SMPTE 12M-
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1999, the start of a LTC time code signal always coincides with a certain line near the 
beginning of an F1 field, regardless of the field dominance of the video material.  

Vertical interval time code (VITC) is encoded into a non-visible line in each field. The same 
line in every field is used and that line can be any line from line 6 to line 22 for PAL. The first 
visible line in a PAL signal is line 23, so VITC does not interfere with the picture. The VITC 
code has a "Field Mark" bit which specifies if the field is F1 or F2. A VITC hh:mm:ss:ff value 
will always increment at a transition from F2 to F1, regardless of the field dominance of the 
video material.  

So if your material is F1 dominant, then LTC and VITC behave as you would expect:  

 

field type field type field type field type     F1  F2  F1  F2  F1  F2  F1  F2  F1  F2  

edits on tape edits on tape edits on tape edits on tape     E  F  G  

LTC on tape LTC on tape LTC on tape LTC on tape     01:00:00:00  01:00:00:01  01:00:00:02  01:00:00:03  01:00:00:04  

F1  F2  F1  F2  F1  F2  F1  F2  F1  F2  
VITC on tape VITC on tape VITC on tape VITC on tape     

01:00:00:00  01:00:00:01  01:00:00:02  01:00:00:03  01:00:00:04  

Fig. 14: Time codes on F1 dominant video 
 
But if your material is F2 dominant, then LTC and VITC straddle your edit points like this:  

 

field type field type field type field type     F1  F2  F1  F2  F1  F2  F1  F2  F1  F2  

edits on tape edits on tape edits on tape edits on tape     ...  H  I  J  ...  

LTC on tape LTC on tape LTC on tape LTC on tape     01:00:00:00  01:00:00:01  01:00:00:02  01:00:00:03  01:00:00:04  

F1  F2  F1  F2  F1  F2  F1  F2  F1  F2  
VITC on tape VITC on tape VITC on tape VITC on tape     

01:00:00:00  01:00:00:01  01:00:00:02  01:00:00:03  01:00:00:04  

Fig. 15: Time codes on F2 dominant video 

This means that one frame of F2 dominant material consists of two fields with different 
timecodes! 

MPEGMPEGMPEGMPEG----2 encoding of video2 encoding of video2 encoding of video2 encoding of video    
The MPEG-2 format is a frame-based format. In order for the compression algorithms to 
operate efficiently, two video fields are combined into a single frame. The resulting image is 
then compressed. All MPEG-2 encoders follow the PAL and NTSC standards in order to 
determine how to combine the F1 and F2 fields in order to make a frame. For PAL video, the 
MPEG-2 encoder will combine an F1 field with the next F2 field. 

Telecine transfer to PAL videoTelecine transfer to PAL videoTelecine transfer to PAL videoTelecine transfer to PAL video    
The film we are interested in is shot at 24 frames per second, which is fairly close to the 
25fps required for PAL video. The easiest way to transfer this film material to video is to 
speed it up to 25fps. This has two side effects. First, the film length is reduced by 4%. This is 
not usually a problem. Second, the pitch of the soundtrack will increase. If this is a problem 
the pitch can be reduced using a phase vocoder – this allows the audio to be speeded up by 
4% without a change in pitch. 
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When the PAL video is created two video fields are captured from each film frame. These two 
fields will be an F1 and an F2 field, but for now, the order is unimportant. As each film frame 
is a still, there will be no movement of the image between the time that the F1 and the F2 
fields are captured. This means that when the two fields are combined to display a still image 
in the digital environment there should be no comb artefacts or tearing at all. 

The three images on the following pages are frames captured from an MPEG-2 encoding of a 
British Gaumont newsreel. There is no apparent combing or tearing of the image as you would 
expect for material telecine’d to PAL video. Furthermore, dust artefacts only appear on one 
frame. For example, there is a white patch in the top right quadrant of frame 15 which does 
not appear on frame 14 or frame 16. 

 

Fig. 16: Frame 14, both F1 and F2 fields scanned from the same film frame 
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Fig. 17: Frame 15, both F1 and F2 fields scanned from the same film frame (above) 

Fig. 18: Frame 16, both F1 and F2 fields scanned from the same film frame (below) 
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The following images show the F1 and F2 field masked out from frame 15. The particular deck 
used is set to superimpose the VITC time code on the image and it displays a * after the 
timecode for the F2 field. The field images are created by superimposing a mask for F1 where 
all the F2 lines are black and the F1 lines are transparent. Vice versa for F2. 

 

 

Fig. 19: Frame 15, field F1. All of the F2 lines have been masked to black – note that the * after 
the timecode has disappeared as it only exists on F2 

 

 

Fig. 20: Cropped and zoomed section from Frame 15, field F1 
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Fig. 21: Frame 15, field F2. All of the F1 lines have been masked to black – note that the * has 
reappeared. 

 

 

Fig. 22: Cropped and zoomed section from frame 15, field F2 

 Note the * only appears on F2 

 

 

There are no problems with the preceding images. They illustrate that 24fps film telecine’d to 
PAL video should have no artefacts associated with interlacing at all. 

However, we have found that some material does have artefacts. The image of the lorry at the 
beginning of this document illustrates that clearly. So what is going on? The next three 
images are still frames from a video tape where the telecine’d material does show interlacing 
artefacts. The images show what happens at a point in the film where there is a scene 
change. 
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The first and third frame both have interlacing artefacts that we have seen earlier, but most 
importantly, you can see that the middle frame comprises a field from the first scene, 
interlaced with a field from the second scene. 

 

 

Fig. 23: Frame 14 with comb artefacts 
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Fig. 24: Frame 15 shows two completely different scenes interlaced together (above) 

Fig. 25: Frame 16 shows comb artefacts again (below) 
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We know that for PAL telecine, each film frame is scanned twice to create the two video fields 
for each video frame. In the first example, where the video frames have no artefacts, the 
telecine machine advances the film frame during the transition from an F2 field to an F1 field, 
as shown below: 

 

    
FilmFilmFilmFilm    
    

 
Frame 1 

 
Frame 2 

 
Frame 3 

 
Frame 4 

    
VideoVideoVideoVideo    
    

 
F1 

 
F2 

 
F1 

 
F2 

 
F1 

 
F2 

 
F1 

 
F2 

    
MPEGMPEGMPEGMPEG    
    

 
Frame 1 

 
Frame 2 

 
Frame 3 

 
Frame 4 

Fig. 26: No telecine artefacts with F1 followed by F2 

 

When the video is encoded to MPEG-2, the video frame is reconstructed using an F1 field 
followed by an F2 field and the resulting frame exactly matches the original film frame. 

 

In the second example the telecine machine advances the film during the transition from an 
F1 field to an F2 field. This is shown below: 

 

    
FilmFilmFilmFilm    
    

 
Frame 1 

 
Frame 2 

 
Frame 3 

 
Frame 4 

    
VVVVideoideoideoideo    
    

  
F1 

 
F2 

 
F1 

 
F2 

 
F1 

 
F2 

 
F1 

    
MPEGMPEGMPEGMPEG    
    

  
Frame 1 

 
Frame 2 

 
Frame 3 

 

Fig. 27: Artefacts occur with F2 followed by F1 

 

This time, when the MPEG-2 encoder creates a frame from an F1 field followed by an F2 field, 
the two fields have been scanned from different film frames. As there are normally spatial 
differences between the frames, the resulting MPEG video will display comb artefacts. 
However, when there is a scene change, you can easily spot that the two fields come from 
different film frames. This shows that the artefacts are not being caused by the normal 
interlacing effects you get from video camera originated material. 

���������
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Early PAL telecine machines paid no attention to film frame/video field order. The relationship 
between film frames and video fields was random until the 1980’s. Vidicon and Plumbicon 
telecine machines used modified cinema projectors free running into the TV system. 2” VTRs 
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used an 8 field edit sequence to maintain PAL chrominance information, but otherwise the 
film frame/video field relationship was overlooked or ignored. 

Cintel twin-lens and jumpscan telecines ignored field sequence as well, and engineers would 
devise their own solutions to the problem. Eventually Cintel came up with a device that 
allowed the engineer to select the relationship between the film frame and video fields. 

With NTSC telecine machines the problem of transferring 24 frames per second film to 29.97 
frames per second NTSC video has always been far more complex. In order for the transfer to 
work alternate film frames are scanned twice and then three times in a repeating sequence. 
The recommended relationship between the film frames and the video fields is described in 
SMPTE RP 197-2003 and earlier revisions. This technique is commonly referred to as 3:2 
pulldown. It has always been recognised that if this sequence is encoded to MPEG video, the 
duplicated fields will reduce the efficiency of the encoding. To overcome this issue, most 
MPEG-2 encoders are able to detect and remove the 3:2 pulldown and so reinstate the original 
film frames. 

����
��	��
When asked, most video professionals characterise this problem with PAL telecine as a field 
order or a field dominance problem and the suggested solutions are to change the field order 
or to change the field dominance. Unfortunately, the suggested solutions will not work. 

Changing field orderChanging field orderChanging field orderChanging field order    
Fields always follow an F1 F2 F1 F2 … sequence for both PAL and NTSC so we aren’t talking 
about the order in which fields are arranged in the video sequence. Field order describes the 
order in which the F1 and F2 fields are displayed on screen. For PAL video, the F1 field 
contains the top visible line. This is often called ‘top field first’ order as the as the first field 
in an F1F2 sequence will contain the top line. For NTSC video, the order is reversed - the F2 
field contains the top visible line, so the F1 field will contain the bottom visible line. For 
obvious reasons this is often called ‘bottom field first’ order. 

Some digital systems – early Avid systems for example – always used bottom field first, 
regardless of the video standard. This was fine for NTSC, but could cause problems for PAL 
video. No doubt the system was designed by US software engineers, with NTSC in mind! 

If we reverse the field order it means that we will display the bottom field as a top field and 
the top field as a bottom field. Applying this to our PAL telecine material will only make 
things worse as the fields will not be displayed in the correct spatial relationship to the film 
frame. 

ChChChChange field dominanceange field dominanceange field dominanceange field dominance    
Field dominance has been described earlier as it relates to video editing. This is a well known 
issue with video material and most engineers will be able to detect and correct errors where 
field dominance has been mixed or set incorrectly at the editing stage. 

Our problem could be described as a field dominance problem, but unfortunately it is a 
different issue to the problem that most video engineers describe as field dominance. 
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If a video tape contains material edited in with mixed field dominance like so: 

 

     F1  F2  F1  F2  F1  F2  F1  F2  F1  F2  F1  F2  F1  F2 

before before before before     A B C 

material D material D material D material D      D  

after after after after     A B D C 

Fig. 28: We have edited in material D to replace material B following F2 dominance 

 

We have ended up with an odd field from the B clip remaining in the video which may cause a 
flash. The odd F1 field at the end of the D section won’t cause any visible problem when the 
video is played back on a TV or video monitor. It would be simple to fix the problem, either by 
removing the B field F1 and the following D field F2. This would reduce the length of the clip 
by one frame which is unlikely to be a problem and it has successfully converted the video to 
F1 dominant video. 

Have another look at the way our problem video has been telecine’d: 

 

    
FilmFilmFilmFilm    
    

 
Frame 1 

 
Frame 2 

 
Frame 3 

 
Frame 4 

    
VideoVideoVideoVideo    
    

  
F1 

 
F2 

 
F1 

 
F2 

 
F1 

 
F2 

 
F1 

Fig. 29: Telecine with F1 following F2 

 

Each film frame has been transferred as an F2F1 pair of fields. It doesn’t matter where you 
edit the video, or which field dominance the edit VTR is set to, every film frame will always be 
an F2F1 field pair. As the PAL standards and recommendations insist that a PAL frame should 
be an F1 field followed by and F2 field our MPEG encoder is always going to create video 
frames which mix fields from different film frames. 

Field dominance is a good term to describe the issue we have in the sense that we want the 
telecine machine to produce video that has F1 dominance with respect to the film frames. 
Unfortunately the term is used in a different sense to describe field dominance with respect 
to video edits on tape or through switchers, etc. We will use the term ‘telecine field 
dominance’. 

Reversing the telecine field dominanceReversing the telecine field dominanceReversing the telecine field dominanceReversing the telecine field dominance    
From the diagram above, it is easy to see how the faulty video could be repaired. Our video 
stream starts with an F1 field, but the following F2 field is from the second film frame. 
Interlacing these two fields creates comb artefacts. 

However, the third video field is also from the second film frame. If we interlace the second 
and third  fields, the resulting frame is correct. The second and third fields are spatially 
different as they are scanned from alternating lines on the film frame. However, these two 
fields are temporally identical as the film frame doesn’t change between the two scans. 
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If we swap the second and third fields around, they will be in F1F2 order, which is what the 
PAL standard expects for a video frame. Similarly with the fourth and fifth frames and all 
subsequent pairs of frames: 

 

    
FilmFilmFilmFilm    
    

Frame 1 Frame 2 Frame 3 Frame 4 

F1 F2 F1 F2 F1 F2     
OriginalOriginalOriginalOriginal    
VideoVideoVideoVideo    
    

 

   

 
 

Reverse Reverse Reverse Reverse 
fieldsfieldsfieldsfields    

 F1 F1 F2 F1 F2 F1 F2 

F1 F2 F1 F2 F1 F2     
Corrected Corrected Corrected Corrected 
VideoVideoVideoVideo    
    

 
 
 

   

Fig. 30: Correcting the field order to remove artefacts 

 

After swapping the second and third and subsequent pairs of fields around our video sequence 
starts with two F1 fields. This breaks the video standards, so we just discard the first field and 
effectively lose the first film frame. 

There is no readily available hardware that can make this correction. We have used a Windows 
XP Pro PC with an SDI video capture card, custom software and an SDI video output card to 
prove that the concept works. We have not yet addressed audio synchronisation although this 
should be relatively simple. 

Some MPEG-2 encoder cards will disguise this problem because of their in-built de-interlacing 
filters. Some encoders will only encode one of the fields and then interpolate it to create the 
remaining field. These encoders also disguise the problem. A de-interlacing filter should only 
be used with video camera originated material. Hopefully, this document will have explained 
why de-interlacing is not required for PAL telecine material. Discarding a field, means that 
half of the video resolution will be lost. Good quality PAL telecine converts perfectly into high 
quality MPEG files suitable for creating progressive DVDs. 

The following two images illustrate this technique applied to faulty video. We have taken the 
three faulty frames shown earlier and separated them into six consecutive fields. The first and 
last fields were discarded and the remaining four fields were interlaced to produce two good 
video frames.  
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Fig. 31: Frame 14 field F2 interlaced with Frame 15 field F1 (above) 

Fig. 32: Frame 15 field F2 interlaced with Frame 16 field F1 (below) 
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The scene change from our original film has now been reinstated on the telecine’d video. The 
only evidence of the manipulation is where the frame time codes have been mixed together. 

Using relatively simple algorithms it should be possible to detect whether a particular telecine 
sequence needs to have the reverse field dominance correction applied. 

��	������	�
Image quality problems with material being digitised from tape may have its roots in the way 
the original film material was transferred to video. Early telecine machines had no way for the 
operator to set the relationship between film frames and video fields. Consequently, the 
telecine’d material could either start each frame on an F1 field or on an F2 field entirely at 
random. More recent telecine machines may have a facility to select the relationship between 
frames and fields, but it must be set correctly. 

Because of the confusion between field dominance issues related to editing and field 
dominance relating to PAL telecine, a telecine engineer may have set the relationship 
between frames and fields according to their own preference. It would have been better if the 
telecine machine did not allow for adjustment and always advanced the film on the transition 
between an F2 and an F1 field. 

This problem is going to become more and more prevalent as film archives are transferred to 
the digital domain. If the telecine transfer is done at the same time as the digital transfer 
then the telecine process can be configured to produce correct results consistently. For 
archives that were telecine’d some time in the past, up to 50% of the material may need to be 
corrected before being digitised. 

There are no easy fixes to this problem – perhaps because it is not an issue while the telecine 
material remains in the interlaced video domain. None of the well known video equipment 
manufacturers produce a black box to apply the fix discussed earlier – reversing the order of 
pairs of fields is unusual after all. 

Without a computer-based or black box device that can reverse fields there are only two ways 
to proceed. The telecine material can be encoded using a single field – this will remove the 
comb artefacts at the expense of losing half the picture information. Alternatively, both fields 
can be used to create an MPEG file which can be used as is, or it could be processed further to 
correct the problem. If the MPEG file is processed further, there will be a generational loss 
and increased compression artefacts in the final MPEG file. 
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