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·. Recording and reproduction of a trick mode Video signal. 
.• 

The invention relates to a recording arrangement for recording a digital video 

signal· in slant tracks on a magnetic record carrier, the recording arrangement comprising 

- an input terminal for receiving the digital video· signal, 

- channel encoding means for channel encoding the digital video signal so as to obtain a 

S channel signal suitable for recording in a track on said record carrier, 

- writing means for writing the channel signal in the tracks, the writing means comprising at 

least a fint and a second writing head having head gaps of different azimuth angles and 

located at the circumference of a rotatable head drum, to a reci>rd carrier obtained with the 

recording arrangement, and to a reproducing arrangement for reproducing the video signal 

10 from the record carrier. 

15 

A recording arrangement. as given in the opening paragraph ~s known from 

BP-A 492,704, document (1) in the list of references that can be found at the end of this 

application. 

The· known ~gement is a recording arrangement of the helical scan type and 

records an information signal comprising a digital audio signal and a digital video signal in 

audio signal recording sectors and video signal recording sectors respectively in subsequent 

tracks. Reference is made in this respect to the earlier filed European patent applications 

no.93.202.950, reference (2) in the list of references and no. 93.201.263, reference (3) in 

20 the list of documents •. 

The prior art documents relate to proposals for the realisation of a new digital 

video cassette (pVC) recorder standard, which enables the recording and reproduction of 

digital video and digital audio on/from a longitudinal magnetic record carrier. This new 

digital video recorder standard will lead to new digital videorecorders/reproducers of the so-

25 called DVC type. 

The invention aims at providing a recording arrangement which is capable of 

recording other type of information signals. More specifically, the invention aims at 

providing such information to be recorded that one or more trick modes during reproduction 
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of the signals from the record carrier are possible. The recording arrangement in accordance 

with the invention is characterized in that the recording arrangem~t is further provided with 

tric:k mode information generation means for deriving a trick mode video signal from the 

di&ital video signal, the channel encoding means being adapted to encode the trick mode 

5 video signal and the digital video signal so as to obtain a co111:posite channel signal at its 

output, the writing means being adapted to write the composite channel signal in the tracks, 

that, for realizing a trick mode reproduction in a reproducing arrangement having reading 

mems for reading the composite channel signal from the tracks, the reading means having at 

l~;t a first and a second reading head located. on a bead drum such that the two heads are 

10 eitli.er located separately from eacli other at an angle around·. the circumference of the head 

drum or form a head pair of two rigidly connected heads located side by side, the· first and 

second -heads of the reading means having gaps with an azimuth angle which is substantially ( 

equal to the azimuth angle of the first and second write head respectively of the writing 

means, the transport speed of the record canier in the said trick mode being n times the 

15 nonlinal transport velocity during normal play reproduction where n·is an integer and 

comprises a divisor number p larger than 1, the channel encoding. means are adapted to 

encude the trick mode video signal in such a way that in a group of 2p tracks the encoded 

tricl~ mode video signal is recorded in a portion of a first, second and a third track in said 

groll1p of 2p tracks, the first and second tracks being neighbouring tracks, the encoded trick 

20 mode information stored in the portion of the first track being different from the encoded 

trick mode information stored in the portion of the .second track, the encoded trick mode 

info1mation stored in the portion of the third, track being equal to at least part of the encoded 

trick mode information which is stored in the portion of one of the first and second tracks. 

The :invention is based on the recognition that such trick mode information should be 

25 reco1'<1ed on the record carrier that trick modes are possible· for reproducing arrangements 

havirLg different kinds of scanner configurations. More specifically, the trick mode 

information ~ should enable trick modes to be -1ized in reproducing arrangements 

havill:g either at least ~ pair of separate reading heads l~ted at e.g. 180° at the 

circwmference of the head drum, or at least one head pair·of two rigidly connected heads 

30 locat&d side by side at the circumference of the head drum. In accordance. with the invention 

track portions in at least three tracks of a group of 2p tracks are tilled with trick mode 

infonnation. 

During reproduction in a trick mode, in· an arrangement having two ·separate 

heads at e.g. 1800 at the· circumference of the head drum, the first head of a pair of heads 

.-
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reads the trick mode infd'11Dation ~ in the portion in the first track and the second 

head of the pair reads the trick mode information recorded in the portion in the at least third 

track, and if needed the trick mode information recorded in a portion in another track. 

During reproduction in a trick mode, in an anangement having at least one 

5 head pair at the circumference of the head drum, the first heap of the head pair reads the . . 

trick mode information recorded in the portion in the first track and the second head of the 

pair reads the· trick mode information recorded in the portion in the second track. As in both 

cases the information read from the track must be the same, it will be clear that the trick 

mode information recorded in the portion of the second track must be identical to the trick 

10 mode information stored in the portion in the third track and, if present, in the portion of 

said other track. 

When the factor n is an odd number, the portions all can lie on the same 

position in the tracks. If n is an even number, the portion in the third track will not lie in the 

same position in the track as the position of the portions in the first and second tracks. 

15 The recording arrangement may be further characteriml in that, for realizing a 

second trick mode reproduction in said reproducing arrangement at a transport speed of the 

record carrier in the said second trick mode being -n times the nominal transport velocity 

during normal play reproduction, the trick mode information generation means being further 

adapted to derive a second trick mode· video signal· from the digital video signal, the channel 

20 encoding means being adapted to encode the second trick mode video signal into an encoded 

second trick mode video signal in such a way that in said group of 2p tracks the said encoded 

second trick mode video. signal is recorded in a portion of a fourth, fifth and a sixth track in 

said group of 2p tracks, the fourth and fifth tracks being neighbouring tracks, the encoded 

trick mode information stored in the portion of the fourth track being different from the 

25 encoded trick mode information stored in the portion of the fifth track, ·the encoded trick 

mode information stored in the portion of the sixth track being equal to at least part of the 

encoded trick mode information which is stored in the portion of one of the fourth and fifth 

tracks. 

In the same way, for other trick mode velocities, trick mode jnfonnation can be generated 

30 and stored in portions in the tracks. 

It should be noted that various prior art documents relating to other ways of 

realizing trick modes during read out from a record carrier are given in the list of 

documents, see the documents (7), (8) and (9) in the list. 
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These and other aspects of the invention will be apparent from_ and elucidated 

with reference to the embodiments described hereafter in the figure description. In the figure 

description shows 

figure la, figure lb and figure le eaeh a scanner configuration of the recording 

5 arrangement or the reproducing arrangement, a.e . .· . 
figure 2a to'¥ various track confi~ons for realizing a 2. vll trick mode, 

figure 3a to 3e various track configurations for realizing a -2.vll trick mode, 

figure 4a to 4c variotis track configmations for realizing a 2. vll trick mode and 

a -2.vn trick mode, .· . 

10 figure Sa to Se various track configurations for realizing a 3.vn trick mode,_ 

figure 6a and 6b track configumtions for realizing a -3. vn trick mode, 

15 

20 

25 

30 

trick mode, 

figure 7a and 7b track configurations for realizbig a 3.vn trick mode and a -3.vn 

figure 8a to 8e various track eonfigumtfons fori'ealizing a 4.vll trick mode, 

figure 9a and 9b track configurations for realizing a -4.vn trick mode, 

figure lOa to lOc various track configurations tor reilizing a 4.va. trick mode 

and a -4. v n trick mode, 

mode, 

mode, 

carrier,, 

figure 11 a track configuration for realizing a S. vll trick .mode and a -S. v n trick 

figure 12a to 12c various track configurations for realizing a 6. vn trick mode, 

figure 13 a track configuration for realizing a 9. v n trick mode, 

figure 14 a track configuration for realizing a 27.vn trick mode, 

figure lS a track configuration for realizing a 3. v ., a 9. v 11. and a ·27. v n trick 

figure 16 the location of the trick mode ·in(onnation in the tracks on a record 

figure 17 a sequence of I, B and P frames in an· MPEG video datastream, 

figure 18 an embodiment of a recording arrangement, 

figure 19 an em~iment of a reproducing arrangement, 

figure 20 the format of a track OD the record. earner, 
figure 21 the contents of one of the track parts in the track of figure 20, 

figure 22 an embodiment of the 'trick play' processing unit in the recording 

arrangement of figure 18, 

figure 23 the contents of a signal block comprising error correction encoded 

RECTIFIED SHEET (RULE 91) 

.. 
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'trick play' information, 

figure 24. another error correction encoding oil the 'trick play' information, and 

figure 25 an embodiment of the 'trick play' processing unit in the reproducing 

arrangement of figure 19. 

Fig~ la to le show .three scanner configurations for a recording arrangement 

and for a reproducing arrangement for realizing a 'normal play' reproduction mode and a 

'trick play' reproduction mode. Figure la shows a scanner 1, provided with one head pair 

with heads denoted A and B, located side by side and being rigidly connected, and having 

10 gaps with different azimuth angles. Figure lb shows a scanner l', provided with a pair of 

separate heads, denoted A and B, with gaps having different azimuth angles and are located 

at the circumference of the head drum at an angle of 1800. Figure le shows a scanner l'', 

provided with two head pairs, one head pair denoted Al, Bl and the second head pair 

denoted A2, B2. The heads in each head pair having gaps of different azimuth angles. Both 

15 head pairs are located at the circumference of the head drum at an angle of 1800 • 

.It should be noted here that recording arrangements provided with the scanner 

configurations as per figures la or lb, have the same rotational velocity of the head drum. 

Recording arrangements provided with the scanner configuration as per figure le has a 

rotational velocity for the head drum which is half the rotational velocity given above. In the 

· 20 same way, reproducing arrangements having the scanner configurations as per one of the 

figures la or lb, have the same rotational velocity as the recording arrangements provided 

with the same scanner configuration. Reproducing arrangements having the scanner 

configuration as per figure le, have half that rotational velocity. 

It should be noted that even other scanner configurations are possible, such as 

25 e.g. four.separate heads.located at 90° at the circumference of the head drum, two heads 

located at 1800 now having the same azimuth angle. Or a scanner configuration with more 

than two head pairs. 

Figure 2a shows how the heads A and B .of the scanner configuration of figure 

la scan the tracks in a trick mode, where the record carrier has a velocity of twice the 

30 nominal velocity v 0 in eg. the forward· direction, where v0 is the velocity of the record 

carrier during reproduction in the normal play mode. Figure 2a shows a number of tracks T 1 

to T 8, where the odd numbered tracks have video information recorded in it with one of the 

heads A and B, that is with a head having a head gap with a certain azimuth angle, ind the 

even numbered tracks have video information recorded in it with the head having the gap 



Wt) 9S/2806l' PCl'/IB9SJ00213 

6 

with the other azimuth angle. It is assumed here that the head. A reads the video information 

in the even numbered tracks and. the head B reads the video Information recorded in the odd 

numbered tracks~ 

In the 2 times v0 trick mode, the head pair scans the tracts as shown by the 

· S path lines denoted A and B. The head A reads the information.recorded in the batched 
• 

portions in the track pairs T2, T3 and T6, T7, where tbe·heid A re'.ac:ls the information stored 

in the hatched portions in the tracks T2 and T4 and the head B reacts the infonnation stored 

in tbe hatched portions in the tracks T 3 and T 7• 

It should be noted here that, if the recofding arrangement w0uld have had the 

10 scanuer configuration as per figure le, the same track paths would have been present, where 

the paths crossing the tracks T2,T3 would have been realiml 'by the head pair Al,Bl and the 

paths crossing the tracb T6,T7 would have been realimf by the head.pair A2,B2. · 

It should be noted here that figure 2a gives· the impression that the tracks lie 

exactly transverse to the length direction of the record carrier. 'Ibis is not so. The tracks lie 

lS slant iilCross the record carrier. Therefore, although the portions tie on the same height· in the· 

tracks, there will ·be a slight shift· in the length direction of the track between the portions in 

the tracks T1,T2 and the tracks T7,T8• 

Figure 2b shows how the heads A and B of the scanner ce>Dfiguration of figure 

lb scan the tracks in a trick mode, where the record carrier has.the velocity of twice the 

20 nominal velocity v 8. Figure 2b shows the same number of-tracks T1 to T 8 of figure 2a. It is 

again assumed that the head A reads the video infomlation in the even numbered tracks and 

the head B reads the video information recorded in the odd numbered tracks. 

In the 2 times v0 trick mode, the heads A and B scarf the tracks as shown by 

the path lines denoted A and B. The head B reads the information recorded in the hatched 

2S porti0111s in the tracks T3 and T7• The head A scans the record carrier along the line denoted 

A, which lies exactly between the lines ctenoted B in figure 2b~ The heid A cann~t read 

informltion from the track T5, as the head A has the wrong azimuth·.for reading information 

from ttie track T 5• The head A is capable of reading information recorded in the tracks T4 

and T61. and can read the infonnation stored in the hatched ·portions· in the tracks T4 and T6, 

30 which batched portions do not lie at the same height (or at the same location) as the hatched 

porti.onii in the tracks T 3 and T 7• 

The following can be said if it is required to read the same information from 

the recc1rd carrier when scanning the record carrier in one revolution of the head drum in the 

situations of figure 2a and 2b. The hatched portion in the track T3 in figure 2a can ·have the 

-_, 
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same contents as the hatcliea ·portion in the track T3 in figure 2b, and the hatched portion in 

the track T7 in figure 2a then has the same contents as the hatched portion in the track T7 of 

figure 2b. As regards the contents of the hatched portion in the track T 6 in figure 2a and the 

hatched portions in the tracks T4 and T6 in figure 2b, the following can be said. The hatched 

S portion in the track T6 in figure 2a can have the same conten~ as either the hatched portion 

in the track T4 in figure 2b (in which case the hatched portion in the track T6 in figure 2b is 

not needed, or can be used to store other information in it) or the hatched portion in the 

track T6 in figure 2b (in which case the hatched portion in the track T4 in figure 2b is not 

needed, or can be used to store other information in it). As an alternative, the hatched 

10 portions in the tracks T4 and T6 in figure 2b can, as an example, be half as long and 

comprise together the same information as stored in the hatched portion in the track T6 in 

figure~-

Figure 2c shows in fact the same situation as figure 2b, except for the fact that 

the hatched portions in the tracks T 2 and T 6 read by the head A are taken as a kind of 

15 ~ce. The head B now scans the record carrier along the line denoted B, which lies 

exactly between the lines denoted A in figure 2c. The head B cannot read information from 

the track T4, as the head B has the wrong.azimuth for reading information from the track T4• 

The head B is capable of reading information recorded in the tracks T 3 and T 5, and can read 

the information stored in the hatched portions in the tracks T3 and T 5, which hatched 

20 portions do not lie at the same height (or at the same location) as the hatched portions in the 

tracks T 2 and T 6· 

The following can be said if it is required to read the same information from 

the record carrier when scanning the record carrier in one revolution of the head drum in the 

situations of figure 2a and 2c. The hatched portion in the track T2 in figure 2a can have the 

25 same contents as the hatched portion in the track T 2 in figure 2c, and the hatched portion in 

the track T6 in figure 2a then has the same contents as the track portion in the track T6 in 

figure 2c. Now the following can be said about the contents of the track portions in the track 

T3 in figure 2a and the tracks T3 and T5 in figure 2c. The hatched portion in the track T3 in 

figure 2a can have the same contents as either the hatched portion in ·the track T3 (in which 

30 case the hatched portion in the track T5 is not needed, or can be used to store other . 

information in it) 1Jr the hatched portion in the track T 5 in figure 2c (in which case the 

hatched portion in the track T3 is not needed, or can be used to store other information in it). 

As an alternative, the hatched portions in the tracks T 3 and Ts in figure 2c can, as an · 

example, be half as long and comprise together· the same information as stored in the hatched 
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pmtion in the track T 3 in figure 2a. 

The situations of the figures 2a and 2b can be combined so as to enable a two · 

tim•es v8 trick mode for reproducing arrangements ·having either the sca11ner configuration of 

figtire la, or the scanner configuration of figure lb, or the scanner configuration of figure 

S le. This results in the track format as shown in figure 2d. In ' group of 4 tracks, denoted T4 

to 1'7, the hatched portions P1 and P2 ·in the tracks T6 and T7 are the same as the hatched 

portions shown in the tracks T6 and T7 in figure 2a, and the hatched portions P3 and P4 in 

the tracks T6 and T4 respectively correspond to the hatched portions· shown in the tracks T6 

and T 4 respectively in figure 2b. 

10 What has been said earlier in relation to·· the liatChed portions in the tracks T4 

and T 6 in figure 2b, is thus equally valid for the hatched portions P3 and P 4 in fig1ire 2d. 

That is: the hatched portion P1 in· the track T6 has the same contents as either the hatched C 
portion P3 in the track T6 (in which case the hatched portion P4 in th~ track T4 is not 

needed, or can be used to store other information in it), or the hatched portion P 4 in the 

15 track: T4 (in which case the hatched portion P3 in the track T6 is not needed, or can be used 

to ste>re other information in it). As an alternative, the hatched portions P3 and P4 in the 

tracks T 6 and T 4 in figure 2d can, as an example, be half as long and comprise together the 

same information as stored in the hatched portion P1 in the traCk T6• For neighbouring 

grou1•s of 4 tracks an identical track format is present at the same locations in those groups 

20 as in the group shown in figure 2d, for the storage of trick mode infimnation, so as to 

realize a trick mode reproduction at a. tape transport speed of two times v8 • 

It should. further be noted that the portions that are located· in one track, such as 

the pc•rtions P1 and P3 in the track T6 in figure 2d need not directly adjoin each other, e.g. 

in the situation where the portions need not be that long as shown in figure 2d, for the 

25 reasor1 that the amo~t of 'trick play' inforrnation to be stored in the trackS requires less 

large 11JO!'tions. So, there may be gaps present between•those portions, where th0se gaps 

could have been used for storing 'normal play, information, 'that is: ·the information for 

realizi:11g a 'nOOnal play' reproduction. Further, the portion P4 ill the track P4 may be located 

at a more lower location in that track. 

30 As an alternative of combining the situations of figure 2a.and 2b, the situations 

of the figures 2a and 2c can be combined so as to enable·a.two times vn trick mode for 

reprod'.LlCing arrangements having either the scanner configuration· of figure la, ·or· the scanner 

configuration of figure lb, or the scanner configuration of figure le. This results in the track 

format as shown in figure 2e .. In a group of 4 tracks, denoted T2 to T 5, the hatched portions 
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P1 and P2 in the tracks Ti 8iid T3 are the same as the hatched portions· shown in the tracks· 

T2 and T3 in figure 2a,. and the hatched portions P3 and P4 in the tracks Ts and T3 

correspond to the hatched portions shown in the tracb T 3 and Ts in figure 2c. What bas 

been said earlier in. relation to the hatched portions in the tracks T 3 and Ts in figure 2c, is 

S thus equally valid for the hatched portions Pl and P 4 in figure,_ 2e. That is: the hatched 

portion P2 in the track T3 has the same contents as either the hatched portion P3 in the track 

T 5 (in which case the batehed portion P 4 in the track T3 is not needed, or can be used to 

store other information in it), or the hatched portion P4 in the track T3 (in which case the 

batched portion P3 in the track Ts is not needed, or can be Used to store other information in 

10 it)~ As an.alternative, the hatched portions Pl ·and P4 in the tracks Ts and Tl respectively in 

figure 2d can, as an example, be half as long and comprise together the same information as 

stored ii) the hatched portion P2 in the track T3• For neighbouring gioups of 4 tracks an 

identical track format is present at the same locations in those groups as in the group shown 

in figure 2e, for the storqe of trick mode information, so as to realize a trick mode 

IS reproduction at a tape transport speed of two times vn. Further, what has been said above 

with reference to figure 2d for the position of the portions in the tracks, namely that they 

need not necessarily be adjoining to.each other but can have a gap in between, is in general 

applicable, and thus also equally applicable here. 

Figure 3a shows how the headS A and B of the scanner configuration of figure 

20 · la scan the tracks in a trick mode, where the record carrier has a velocity of twice the 

nominal velocity vn in the reverse direction, where v0 is the velocity of the iecord carrier 

during reproduction in the normal play mode. Figure 3a shows in the same way as figure 2a 

the tracks T1 to T8• 

In the 2 times vn trick mode in the reverse direction (otherwise called the -2 

2S times vn trick mode), the head pair scans the tracks as shown by the path lines denoted A 

and B. The head A reads the information recorded in the hatched portions in the track pairs 

T2, T3 and T6, T7, where the head A reads the·information stored in the hatched portions·in 

the tracks T 2 and T4 and the head B reads the information stored in the hatched portions in 

the tracks Tl and T7• 

30 It should again be noted here that, if the recording arrangement would have had 

the scanner configuration· as per figure le, the· 5ame track paths would have been present, 

where the paths crossing the tracks T2,T3 would have been realiml by the head pair Al,Bl 

and the paths crossing the tracks T6,T7 would have been realiml by the head pair A2,B2. 
. . 

Figure 3b shows how the heads A and B of the scanner Configuration of figure 
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lb scan the tracks in a trick mode, where the record carrier has the velocity of minus twice 

the nominal velocity v8 • Figure 3b shows the sam~ number of tracks T 1 .to T 8 of figure 3a. 

In the -2 times v8 trick mode, the heads A an~ B scan the tracks as shown by 

the path lines denoted A and B. The head B reads the information recorded in the hatched 

S portions in the tracks T3 and T7• The head A scans the~ c8rrier along the line denoted 

A, which lies exactly between the lines denoted B in figure 3b. The ·head A cannot read 

information from the track T5, as· the head A has the wrong azimuth for readhig information 

from the track T5• The head A is capable of reading information recorded bl the. tracks T4 

and T6, and can read the information stored in the hatched portions in the tracks T4 and T6, 

10 which ruuched portions do not lie at the same height (or at the same location) as the hatched 

portions in the tracks Tl and T,. 
The following can be said if it is required to read the same information from f 

the :record· carrier when scanning the record carrier in one revolution· of the head drum in the 

situations of figure 3a and 3b~ The hatched· portion in the track 'r3 in figure 3a can have the 

15 sam1~ contents as the hatched portion in the track T3 in ·figure 3b, and the hatChed portion in 

the track T 7 in figure 3a then has the same contents as the hatched portion in the track T7 in 

figw'.'C 3b. Now, the following can be said as regarcls the·hatehed portions in tlie track T6 of 

figw'.'C 3a and the tracks T4 and T6 in figure 3b. The hatched portion in the track T6 in figure 

3a can have the same contents as either the hatched portion in the track T4 in figure 3b (in 

20 which case the hatched portion in the track T6 in figure 3b is not needed, or can be uied to 

store other information in it), or the hatched portion in the track T6 in figure 3b (in which 

case the hatched portion in the track T4 is. not needed,. or can be used to store other 

information in it). As an alternative, the hatched portions in the tracks T4 and T6 in figure 3b 

can, as an example, be. half as long and comprise together. the same information as stored in 

25 the hatched portion in the track T6 in figure 3a. 

Figure 3c shows in fact the same situation as figure 3b, · except for the fact that 

the hatched portions in the tracks T 2 and T 6 read by the head A are taken as a kind of · 

refenmce. The bead B now scans the record camer along the line denoted B, which lies. 

exactly between the lines denoted A in figure 3c. The head B cannot read information from 

30 the tr.act T4, as the head B has the wrong azimuth for reading information from the track T4• 

The bead B is capable of reading information recorded in the tracks T 3 and T 5, and can read 

the information stored in the hatched portions in the tracks T3 and T5, which hatched 

porti<l1ns do not lie at the same height (or at the same location) as the hatched portions in the 

tracks. T 2 and T6• . 
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The followmg can be said if it is required to read the same information from 

the record carrier when scanning the record carrier in one revolution of the head drum in the 

situations of figure 3a and 3c. The hatched portion in the track T 2 in figure 3a can have the 

m.ne contents as the hatched portion in the track T2 in figure 3c, and the hatched portion in 

S the track T6 in figure 3a then has the same contents as the ~heel portion in the track T6 in 

figure 3c. The following can be said as regards the hatched portions in the track T 3 in figure 

3a and in. the tracks T 3 and Ts in figure 3c. The hatched portion in the track T3 in figure 3a 

can have the same-contents as either the hatched portion in the track T3 in figure·3c (in 

which case the hatched portion in the traek T5 in figure 3c is not needed, or can be used to 

10 store other information in it) or the hatched portion in the track Ts in figure 3c ·(in which 

case the hatched portion in the track T3 is not needed, or can be used to store odB­

information in it). As an alternative, the hatched portions in the ·tracks T3 and Ts in figure 3c 

can, as an example, be half as long and comprise together the same information as stored in 

the hatched portion in the track T3 in figure 3a. 

15 The situations of the figures 3a and 3b can be combined so as to eDable a minus 

two times Va trick mode for reproducing arrangements having either the scanner 

configuration of figure la, or the scanner configuration of figure lb, or the scanner 

. configuration of figure le. This results in the track format as shown in figure 3d. In a group 

of 4 tracks, denoted T4 to T7, the hatched portions P1 and P2 in the tracks T6 and T7 are the 

20 same as the hatched portions shown in the tracks T 6 and T7 in figure 3a, and the hatched 

portions P3 and P4 in the tracks T6 and T4 respectively correspond to the hatched portions 

shown in the tracks T6 and T4 in figure 3b. What has been said earlier in relation to the 

hatched portions in the tracks T4 and T6 in figure 3b, is thus equally valid for the hatched. 

portions P3 and P4 in figure 3d. 

25 For neighbouring groups of 4 tracks an identical track format is present at the 

same locations in those groups as in the group shown in figure 3d, for the storage of trick 

mode information, so as to realize a trick mode reproduction at a tape transport speed of 

minus two times Va· 

One general remark should be made here as regards a +n.v0 trick mode and a -

30 n.va trick mode, more specifically as regards the patterns shown in figure 3d just described 

for the -2.v8 trick mode and figure 2e for the +2.v0 trick mode. When comparing the 

figures 2e and 3d it looks as if both patterns are mirror· symmetrical. For explanatory reasons 

and for simplicity reasons they are. In reality however they are not~ as the tracks run slant 

over the record carrier and the paths that a head runs across the record carrier in the +n."v0 
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tricll: mode and the -n.v8 trick mode are not mirror symmetrical·ar00nd·a line exactly 

tran~1verse to the record carrier. As a result, the position of the portians ·p3 in the track T 5 in 

figw-e 2e·and P4 in the track T4 in figure 3d will not be the same. in the same way, the 

position of the portions P4 in the track Tl in figure 2d and Pl in the track T6 in figure 3d 

S will not be the same, see also· the description to figures 4a to ~· For the same reasons as 

given above, the two portions P1• an~ P2• will.also be slightly shifted relative to each other 

in thl: length direction of the: tracks. 

As an alternative to combining the figures 3a and 3b, the situations of the 

tigun:s 3a and 3c ~ be combined so as to enable a minus two times v a. trick mode for 

10 reproducing arrangements having either the scanner configuration of figure la, ·or the scanner 

configuration of figure lb, or: the scanner configuration of figure le. This results in the track 

format as shown in figure 3e. In a group of 4 tracks, denoted T2 to T5, the hatched portions 

P 1 and P2 in the tracks T2 and Tl are the same as the hatched portions shown in the tracks 

T2 and Tl in figure 3a, and the hatched portions P3 and P4·in the tracks Ts and T3 

15 correspond to the hatched portions shown in the tracks Ts and T3 in figure 3c. What baS 

been ~;aid earlier in relation to the hatched portions in ·the tracks T3 and Ts in figure 3c, .is 

thus equally valid for the hatched.portions Pl and P4 in figure 3e~ For neighbouring groups 

of 4 tJ"acks an identical track format is present at the same locations m· those· groups as in the 

group shown in figure 3e, for the storage of trick mode·information, so as to realize a trick 

20 mode :reproduction at a tape transport. speed of minus two·times v •. 

Figure 4a shows a combination of the formats of figure 2d and 3e, so as to 

realize both trick modes, that is: the 2 times vn trick mode and th~ -2 times v n trick mode. 

Figure 4a shows again a group of4 tracks Ta to Td. The portions denoted P1+ to P4+ 

corresi:ond to the portion$ P 1 to P 4 respectively shown in figure 2d and the portions denoted 

25 P1• to 1?4- correspond to the portions P1 to P4 respectively shown in figure 3e. For 

neighbouring groups of 4 tracks an identical track format is present at the same locations in 

those groups as in the group shown in figure 4a, for the storage of trick mode information, 

so as tc1 realize a trick mode reproduction at a tape transport speed of plus and minus two 

times v:11.· 

30 Previously, it has been said that the position of the portions in the tracks differ 

for the +n.vn trick mode and the -n.vn trick mode. As a result, the portions P1_,P2• and 

P1+,P1+ need not lie on the same height in a track. Further, assuming die portions ·p1_,P2• 

and P1+,P2+ lie on substantially the same height in the:tracks, the distance between the 

portions P 1. and P 4- in the track Tb will be different from the distance between the portions 

c 
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P1+ and P3+ in the track f~, and the distance between the pOrtions P1• and P4+ in the track 

Ta will be different from the distance between the. portions P2+ and P3~ in the track Td. The 

same, o:r an equivalent reasoning will be valid for all the other combinations of a +n.v8 trick 

mode pattern and a -n. Ya trick mode pattern. 

Figure 4b shows a combination of the formats of figure 2e and 3d, so as to 
·: 

reali7.e both trick modes, that is: the 2 times v8 trick mode and the -2 times v11 trick mode. 

Figure 4b shows again a group of 4 tracks Ta to Td. The portions denoted P1+ to P4+ 

correspond to the pOrtions P1 to P4 respectively shown in figure 2e and the.pOrtions denoted 

P1• to P4- correspond to the portions P1 to P4 respectively shown in figure 3d. For 

10 neighbouring groups of 4 tracks an identical track format is present at the same locations in 

those groups as in the group shown in figure 4b, for the storage of trick mode information, 

so as tQ reali7.e a trick mode reptoduction at a tape transport speed of plus and minus two· 

times v •• 
Figure 4c shows a combination of ·the formats of figure 2d and 3d, so as to 

15 reali7.e both trick modes, that is: the 2 times v a trick mode and the -2 times v a trick mode. 

Figure 4c shows again a group of 4 tracks Ta to T d· The portions denoted P 1 + to P 4+ 

correspond to the pOrtions P 1 to P 4 respectively shown in figure 2d and the pOrtions denoted 

P1• to P4- correspond to the pOrtions P1 to P4 respectively shown in figure 3d. For 

neighbouring groups of 4 tracks an identical track format is present at the same locations in 

20 those groups as in the group shown in figure 4b, for the storage of trick mode information, 

so as to reali2 a trick mode reproduction at a tape transport speed of plus and minus two 

times v8 • The difference with the formats of figure 4a and 4b is that the trick mode 

information in the pOrtions P 1 + and P2 +, the pOrtions P 1• and P2_ do not lie at the same 

height (in the same location) in a track. 

25 It will be clear that a fourth format could have been obtained when combining 

30 

the formats of figure 2e and 3e • 

. Further, it should be noted that the in each group of four tracks as shown in the 

figures 4a to 4c, the information ·contents of the pOrtions P 1 + and P 1., and· the information 

contents of the pOrtions P2• and P2+ can be equal to each other 

Figure 5a now shows how the heads A· and B of the scanner configuration of 

figure la scan the tracks in a trick mode, where the record carrier has a velocity of three 
times the nominal velocity v n in eg. the forward direction. 

In the 3 times v8 trick mode, the head pair scans the tracks as shown by the 

path lines denoted A and B. The head A reads the information recorded in the hatched 
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portions in the track pairs T2, T3 and Ts, T9, where the head A reads the information Stored 

in the hatched portions in the tracks T 2 and T 8 and the head B reads the ·mformation stored 

in the hatched portions in the tracks T 3 and T 9• · 

It should be noted here that, if the recording arrangement would have had the 

5 scanner configuration as per figure le, the same track paths wauld have been present, where 
f .. 

the paths crossing the tracks T2;T3 would have ~-realiml by the head pair Al,Bl and the 

paths crossing the tracks.T1,T9 would have been reaJimf·by the head.pair A2,B2. 

Figure Sb shows how the heads A and B of the Scanner· configuration of figure 

1 b Si::an the tracks in .a trick mode, where· the recon1· carrier has the ·veloeity of three times 

10 the nominal velocity vD. Figure Sb shows the same number of tracks T1 to T9 of figure Sa. 

In the 3 times vD trick mode, the heads A and B scan the tracks as shown by 

the i:iath, lines denoted A and B. The head B reads the information recorded in the hatched •. 

portions in the tracks T3 and T9• The head A scans the record carrier along the line denoted 

A, which lies exactly between-the lines denoted Bin figure st>~ The head A can read. infor-

lS maticm from the batched portion in the track T6, as the head A has the correct azimuth for 

reading information from the track T6• 

The following can be said if it is required to tead the iame information from 

the nmrd carrier when scanning the record carrier in one· revolution· of the head drum in the 

situations of figure Sa and Sb. The hatched portion in the track T 3 in figure Sa can have the 

20 same contents as the hatched portion in the track T3 in figure Sb, and the hatched portion in 

the tr:ick T9 in figure Sa th~ has the same contents as the hatched portion in the track T9 of 

figure: Sb. As regards the contents of the hatched portion in the track Ts in figure Sa and the 

hatchc~ portion in the track T6 in figure Sb, it can be said they both have the same contents. 

Figure Sc shows in fact the same situation as figure Sb, except for the fact that 

25 the hatched portions in the tracks T 2 and Ts read by the head A are taken as a kind of 

referel11ce. The head B now scans the record carrier along the line denoted B, which lies 

exactly between the lines denoted A in figure Sc. The head· B can read information from the 

track T5, as the head B has the correct azimuth for reading·information from the track T5• 

The following can be said if it is required to· read the same information from 

30 the rec::ord carrier when scanning the record carrier in one ·revolution of the head drum in the 

situations of figure Sa and Sc. The hatched portion iii the track T2 in figure Sa can have the 

same <:ontents as the hatched portion in the track T2 in figure Sc, and the hatched portion in 

the track T 8 in figure Sa then has the same Contents as the track portion in the track Ts in 

figure Sc. Now the following can be said about the contents of the hatched portion in. the 
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track T 3 in figure Sa and ·lit~· hatched portion in·. the track Ts in figure Sc. The hatched 

portion in the track T3 in figure Sa has the same contents as·lhe hatched portion in the track 

Ts in figure Sc. 
The situations of the figures Sa and Sb can be combined so as to enable a three 

5 times vn trick mo.'e for reproducing arrangements having eithF the scanner configuration of 

figure la~ or the scanner config~ of figure lb, or the scanner configuration of.figure 

le. This results in the track format as shown in figure Sd. in a group of 6 tracks, denoted T4 

to T9, the hatched portions P1 and P2 in the tracks Ts and T9 are the same as the ·hatched 

portions shown in the tracks T 8 and T 9 in figure Sa, and the hatched portion P3 in the track 

10 T6 corresponds to the hatched portion shown in the track·T6 in figure Sb. 

What has been said earlier in relation to the hatched portion in the track T6 in 

figure Sb, is thus equally valid for the hatched portion P3 in figure Sd. That is: the hatched 

portion P1 in the track Ts has the same contents as the hatched portion P3 in the track T6• 

Fm neighbouring groups of 6 tracks an identical track format is present at the same locations 

1S in those groups as in the group shown in figure Sd, for the storage of trick mode informati­

on, so as to rea1i7.e a trick mode repr0d1Jction at a tape transport Speed of three times vn. 

As an alternative, the situations of the figures Sa and Sc can be combined so as 

to enable a three times v n trick mode for reproducing arrangements having either the scanner 

configuration of figure la, or the scanner configuration of figure lb, or the scanner 

20 configuration of figure le. This results in the track format as shown in figure Se. In a·group 

of 6 tracks, denoted T2 to T7, the batched portions P1 and P2 in the tracks T2 and T3 are the 

same as the hatched portions shown in the tracks T 2 and T 3 in figure Sa, and the hatched 

portion P3 in the track Ts corresponds to the hatched portion shown in the track Ts in figure 

Sc. What has been said earlier in relation to the hatched portion in the track Ts in figure Sc, 

2S is thus equally valid for the hatched portion P3 in figure Se. That is: the hatched portion P2 

in the track T3 has the same contents as the hatched portion P3 in the track Ts. For 

neighbouring groµps of 6 tracks an identical track format is present at the same locations in 

those groups as in the group shown in figure Se, for the storage of trick mode information, 

so as to rea1i7.e a trick mode reproduction at a tape ·transport speed of three times vn. 

30 The same exercise as has been carried out with reference to figure 3, for the 

minus 2 times v 
0 

trick mode, can be carried out for the minus 3 ·times v 0 trick mode. The 

results are shown in figure 6a and 6b. 

In order to enable a minus three times v0 trick mode for reproducing · 

arrangements having either the scanner configuration of figure la, or the scanner 
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configuration of figure lb, or the scanner configuration of figure le, a track format as shown 

in figure 6a can be used. In a group .of 6 tracks, denoted T4 to T7, the hatched portions P1 

and P2 in the tracks T 8 and T9 are the same as the hatched portions shown in the tracks T 8 

and T9 in figure ,a, and the hatched portion P3 in the track T6 has the same contents as the 

5 hatc:lted portion P1 in the track T8• For neighbouring groups of 6 tracks an identical track 

fomaat is present. at the same locations in those groups as in th~ group. shown in- figure 6a, 

for the storage of trick mode information, so as to realize a trick. mode reproduction at a tape 

trannport speed of minus three times vn. 

It will become clear when comparing the groups of 6 tracks shown in figure 5d 

10 and 6a, that both groups are the same. 

As an alternative, the track format of figure 6b can be obtained so as to enable 

a minu• three ti.mes v n trick mode for reproducing arrangements having either the scanner 
configuration of figure la, or the scanner configuration of figure lb, or the scanner 

configuration of figure le. In a group of 6 tracks, denoted T2 to T 7, the hatched portions P 1 

15 and :?2 in the tracks T2 and T3 are the same as the hatched_ portions shown in the tracks T2 

and 'r3 in figure Sa, and the hatched portion P3 in the track.Ts has the same contents as the 

portion P2 in the track T3• For neighbouring groups of.6 tracks an identical track format is 

prescmt at the same locations in those groups as in the group shown in figure 6b; for the 

storage Qf trick mode information, so as to realize a trick m•·reproducti.on at a_.tape 

20 transport speed of minus three ti.mes vn. Again, it can be said that, when comparing the 

groups of 6 tracks shown in figure Se and 6b, that both groups are the same. 

Figure 7a shows a combination of the formats of figure Sd and 6b, so as to 

reafu:e both trick modes, that is: the_ 3 ti.mes vD trick mode and the -3 ti.mes vD trick mode. 

Figw:e 7a shows again a group of 6 tracks Ta to Tf. The portions denoted P1+ to P3+ 

25 correspond to the portions P1 to P3 respeCti.vely shown in figure Sd and the portions denoted 

P1_ to P3_ correspond to the portions P1 to P3 respectively shown in figure 6b. For 

neigllibouring groups of 6 tracks an identical· track format is present at the same locations in 

those groups as in the group shown in figure 7a, for the storage of trick mode information, 

so as to realize a trick mode reproduction at a tape transport speed of plus and minus three 

30 times V0 • 

Figure 7b shows a combination of the formats of figure Se and 6a, so as to 

reali2:e both trick modes, that is: the 3 times v0 trick mode and the -3 times v0 trick mode. 

Figwe 7b shows again a group of 6 tracks Ta to T,. The portions denoted P 1 + to P3+ 

correspond to the portions P1 to P3 respectively shown in .figure Se and the portions denoted 
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P1• to P3• correspond tcfffii portions P1 to P3 respectively Shown in figure 6a. For 

neighbouring groups of 6 tracks an identical track format is present at the same locations in 

those groups as in the group shown in figure 7b~ for the storage of trick mode information, 

so as to realize a trick mode reproduction at a tape transport speed of plus and minus three 

5 times vD. 

It will be evident that also the formats of the figures Sa and 6a or the formats of 

the figures Se and. 6b would have been combined. Jn that situation, the portions for the 

forward trick mode and· the reverse trick mode do not lie at the same position in the tracks. 

Figure 8a ·shows how the heads A and B of the scanner configuration of figure 

10 la scan the tracks in a trick mode, where the record c8rrier has a velocity of four times the 

-nominal velocity vD in eg. the forward direction, where vD is the velocity of the record 

carrier. during reproduction in the normal play mode. 

Jn· the 4 times Yn trick mode, the head pair scans the tracks as shown by the 

path lines denoted A and B. The head A reads the information recorded in the hatched 

15 portions in the track pairs T2, T3 and T10, T11, where the head A reads the information 

stored in the batched portions in the tracks T2 and T 10 and the head B reads the information 

stored in the hatched portions in the tracks T 3 and T 11 • 

It should be noted here that, if the recording arrangement -would have had the 

scanner configuration as per figure le, the same track paths would have been present, where 

20 the paths crossing the tracks T2,T3 would have been realiud by the head pair Al,Bl and the 

paths crossing the tracks T10,T11 would have been realimd by the head pair A2,B2. 

Figure Sb shows how the heads A and B of the ~er configuration of figure 

lb scan the tracks in a trick mode, where the record carrier has the velocity.of four times the 

nominal velocity vn. Figure Sb shows the same tracks as figure Sa. 

2S Jn the 4 times v0 trick mode, the heads A and B scan the tracks as shown by 

the path lines denoted A and B. The head B reads the information recorded in the hatched 

portions in the tracks T3 and T 11• The head A scans the record carrier along the line denoted 

A, which lies exactly between the lines denoted B in figure Sb. The head A cannot read 

· information from the track T7, as the head A has the wrong azimuth for reading information 

30 from the track T7• The head A is capable of reading information recorded in the tracks T6 

and T8, and can read the information stored in the hatched portions in the tracks T6 and T8, 

which hatched portions do not lie at the same height (or at the same location) as the hatched 

portions in the tracks T 3 and T 11 • 

The following can be said if it is required to read the same information from 
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the 1'eCOfd carrier when scanning the record carrier in one revolution of the head drum in the 

situations of figure 8a and Sb. The hatched portion in the track T3 in figure 8a can have the 

samei con~ts as the hatched portion in the track T3 in figure Sb, and the hatched portion in 

the track T 11 in figure 8a trum has the same contents as the hatched portion in the track T11 

s of fiuure 8b. As regards the contents of the hatched portion in the track T 10 in figure 8a and 

the hatched portions in the tracks T6 and T8 in figure Sb, the following can be said. The 

hatched portion in the track T 10 in figure 8a can have the. same contents as either the hatched 

portinn in the track T6 in figure Sb (in which case the batched portion in. the track T 8 in 

figure! 8b is not needed, or can be used to store other information in it) or the hatched 

10 portic1n in the track T8 in figure 8b (in which case the hatched portion in the track T6 in 

figure: 8b is not needed, or can be used to store other information in it). As an alternative, 

the h21tcbed portions in the tracks T6 and T8 in figure. Sb can, as an example, be half as long 

and comprise together the same information as stored in the hatched portion in the track T 10 

in figure Sa. 

15 Figure 8c shows in fact the same situation as figure Sb, except for the fact that 

the hatched portions in the tracks T 2 and. T 10 read ·by the head A are taken as a kind of 

reference. The head B now scans the record carrier along the line denoted B, which lies 

exactly between the lines denoted A in figure 8c. The head B cannot read information from 

the tm:k T6, as the head B has the wrong azimuth for reading information from the track T6• 

20 The head Bis capable of reading information recorded in the tracks·Ts and T7, and can read 

the information stored in the hatched portions in the tracks Ts and T1, wliich hatched 

portions do not lie at the same height (or at the same location) as the hatched portions in the 

tracks T 2 and T 10• 

The following can be said if it is required to read the same information from 

25 the rece>rd ·carrier when scanning the record carrier in one. revolution of the head drum in the· 

situati011s of figure 8a and Sc. The hatched portion in the track T2 in figure 8a can have the 

same ccmtents as the batched portion in the track T2 in figuie 8c, and the hatched portion in . 
the trac:lc T 10 in figure 8a then has the same contents as the track portion. in the track T10 in 

figure Be. Now the following can be said about the contents o~ the track portions in the ~ 

30 T3 in fiJ~ 8a and the.tracks Ts and T7 in figure 8c. The hatched portion in .the track T3 in 

figure 8:1 can have the same contents as either the hatched portion in the track Ts (in which 

case the hatched portion in the track T7 is not needed, or can be used to store other 

information in it) or the hatched portion in the track T7 in figure 8c (in which case the 

hatched portion in the ·track Ts is not needed, or can be used to store other information in it). 
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As· an alternative, the hatcl)ed ·.portions in the tracks T 5 ·and.T1 in figure 8c can, as an 

example, be half as long.~·· comprise together the same information as stored in the batched 

portion in the track T3 in figure Sa. 

The situations of the figures 8a and 8b can be combined so as to enable a four 

5 · times vD trick mode for reproducing arrangements having either the scanner configuration of 
.;. 

figure la, or the scanner configuration of figure lb, or the scanner configuration of figure 

le. This results in the track format as shown in figure Sd. In a group of S tracks, denoted T4 

to T 11, the hatched portions P1 and P2 in the tracks T 10 and T 11 are the same as the hatched 

portions shown in the tracks T10 and T11 in figure 8a, and the hatched portions P3 and P4 in 

10 the tracks.T6 and Ta respectively correspond to the hatched portions shown in the tracks T6 

and Ta respectively in figure Sb. 

What has been said earlier in relation to the hatched portions in the tracks T6 

and T 8 in figure Sb, is thus equally valid for the hatched portions P3 and P4 in figure Sd. 

That is: the hatched portion P1 in the track T10 has the same contents as either the hatched 

15 portion P3 in the track T6 (in which case the hatched portion P4 in the track Ta is not 

needed, or can be used to store other information in it), or the hatched portion P4 in the 

track Ta (in which case the hatched portion P3 in the track T6 is not needed, or can be used 

to store other information in it). As an alternative, the hatched portions P3 and :P4 in the 

tracks T 6 and Ta in figure 8d can, as an example, be half as long and comprise together the 

20 same information as stored in the hatched portion P1 in the track T 10• For neighbouring 

groups of 8 tiacks an identical track format is present at the same locations in those groups 

as in the group shown in figure Sd, for the storage of trick mode information, so as to 

realize a trick mode reproduction at a tape transport speed of foUr times v D" 

As an alternative, the situations of the figures 8a and 8c can be combined so as 

25· to enable a four times vD trick mode for reproducing arrangements having either the scanner 

eonfiguration of figure la, or the scanner configuration of figure lb, or the scanner 

configuration of figure le. This results in the track format as shown in figure Se. In a group 

of 8 tracks, denoted T2 to T9,·the hatched portions P1 and P2 in the tracks T2 and T3 are the 

same as the hatched portions shown in the tracks T2 and T~ in figure Sa, and the hatched 

30 portions P3 and P 4 in the tracks T 5 and T 1 correspond to the hatched portions shown in the 

tracks T 5 and T 1 in figure Sc. What has been said earlier in relation to the hatched portions 

in the tracks T5 and T7 in figure Sc, is thus equally valid for the hatched portions P3 and P4 

in. figure Se. That is: the hatched portion P2 in the track T3 has the same contents as either 

the hatched portion P3 in the track T5 (in which case the hatched portion P4 in the track T1 is 
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not needed, or can be used to store other information in it), or the hatched portion P 4 in the 

tracl' T7 (in which case the hatched portion P3 in ~e track T 5 is not needed, or can be· Used 

to store other infonnation in it). As an alternative, the hatched portions P3 8nd P4 in the 

tracks Ts and T 7 respectively in figure 8e can, as an example, be half as long and comprise 

5 together the same information as stored in the hatched portion P2 in the track T3• For 
. t 

neigltbourini groups of 8 tracks an identical track format is present at the same locations in 

those~ groups as in the group shown in figure Se, for the· stmage· of ttick mode information, 

so as: to reali= a trick mode reproduction at a tape transporf speed of four times ~n· 

The same exercise as bas been. carried ·out with reference to· figure 3, for the 

10 minus 2 times vD trick ·mode, can be canied out for the minus 4 ·times vD bick mode. The 

resul:ts are shown in figure 9a and 9b. 

In order to enable a minus four times vD bick mode for reproducing 

anangements having either the scanner configuration of figure la; or the scanner 

confiiiuration of figure lb, or the·scanner configuration of figure le, a track format as shown 

15 in figure 9a can be used. In a group of 8 tracks, denoted T4 to T11, the hatched portions P1 

and P2 in the tracks T 10 and T 11 are the same as the hatched portions shown in the tracks 

T 10 ai!ld T 11 in figure Sa. The hatched portion P3 in the track T 8 has the same contents as the 

hatchc~ portion P 1 in the track T 10, in that case the hatched portion P4 need not be present. 

The hatched portion P4 in the track T6 has· the same contents as the hatched.portion P1 in the 

20 track 'f 10, in that case the hatched portion Pl need not be present. Or the hatched portions Pl 

and P,J are both present and the·information contained in ·the portion P1 is included in both 

portio11s Pl and P4, which portions may therefore be shorter, viewed in the track direction. 

For neighbouring groups of 8 tra<;ks an identical track format is present at the 

same locations in those groups as in the group shown· in· figure 9a, ·for the storage of trick 

25 mode iinformation, so as to reali7.e a trick mode -reproduction. at a tape· transport speed of 

minus four times v8 • 

As an altemative, the track format of figure 9b can be obtained so as to enable 
. 

a minus four times v0 · trick mode for reproducing arrangements having either. the scanner_ 

configuration of figure la, or the scanner configuration of figure lb, or the scanner 

30 configtiration of figure le. In a group of 8 tracks, denoted T2 to T9, the batched portions P1 

and P2 in the tracks T 2 and T 3 are the same as the hatched portions shown in the tracks T2 

and Tl in figure Sa. The hatched portion Pl· in the track T7 has the same contents as the 

hatcbecli portion P2 in the track Tl, in that case the hatclled portion P4 need not be present. 

The hatched portion P 4 in the track T 5 has the same contents as the hatched portion P2 in the 

f 
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track T2, in that case the hatched portion P3 need not be present. Or the hatched porti0ns P3 

and P 4 are both present and the information contained in the portion P2 is included in both 

portions P3 and P4, which ~ons may therefore be shorter, viewed in the track direction. 

For neighbouring groups of 8 tracks an identical track format is present at the 

S same locations in tho5e groups as in the group shown in figurt? 9b, for the storage of uick 

mode information, so as to realize a uick mode reproduction at a tape transport· speed of 

minus four times v8 • 

Figure lOa shows a combination of the formats of figure 8d and 9b, .so as to 

realize both uick modes, that is: the 4 times v a trick mode and the -4 times v a trick mode. 

10 Figure lOa shows again a group of 8 tracks Ta to Th. The portions denoted P1+ to P4+ 

correspond to the portions P1 to P 4 respectively shown in figure 8d and the portions denoted 

P1• to P4- correspond to the portions P1 to P4 respectively shown in figure 9b. For 

neighbouring groups of 8 tracks an identical track format is present at the same locations in 

those groups as in the group shown in figure lOa, for the storage of trick mode information, 

15 so as to realize a uick mode reproduction at a tape transport speed of plus and mintis four 

times v0 • 

Figure lOb shows a combination of the formats of figure 8e and 9a, so as to 

realize both trick modes, that is: the 4 times v 0 trick mode 311d the -4 times v a trick mode. 

Figure lOb shows again a group of 8 tracts Ta to Th. The portions denoted P1+ to P4+ 

20 correspond to the portions P1 to P 4 respectively shown in figure 8e and the portions denoted 

P1• to P4- conespond to the portions P1 to P4 respectively shown in figure 9a. For 

neighbouring groups of 8 tracks an identical track format is present at the same locations in 

those groups as in the group shown in figure lOb, for the storage of trick mode information, 

so as to realize a uick mode reproduction at a tape transport speed of plus and minus four 

25 times v8 • 

Figure lOc shows how the group of 8 tracks shown in figure lOa can be 

brought back to a group of 4 tracks by 'shifting' the '+' trick mode information over 4 

tracks to the left. Further, it is assumed that all information included in the portion P2• is 

also included in the portion P4-, so that the portion P3• has~ left out. In the same way,. it 

30 is asstimed that all information included in the portion P 1 + is also included in the portion 

P4+, so that the portion P3+ has been left out. For neighbouring groups of 4 tracks an 

identical track format is present at the same locations in those groups as in the group shown 

in figure lOc, for the storage of uick mode information, so as to.realize a trick mode 

reproduction at a tape transport speed of plus and minus four times v8 • Further, those ·groups 
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may contain the same information. 

As will be apparent, other formats are also p0ssible for realizing the plus and 

minus four trick mode. 

5 Without giving a further derivation, referen~ is ·made· to figure 11 which shows 

10 

an example of a group of 10 tracks Ta to Tj for realizing a S ti~es v D trick mode in either 

the forward or the reverse direction. The contents of the portion P3+ is equal to the contents 

of the: portion P1+ and the contents of the portion P3- is.equal·to the contents of the portion 

P2.· 

For neighbouring groups of 10 tracks an identical track format is present at the 

same locations in those groups as in tile group shown in· figure · 11, for the storage of trick 

mode inf~rmation, so as to realize a trick mode reproduction at. a tape transport speed of plus 

and minus five times vD. 

Figure 12a shows the track format for a 6 timeS vD trick mode in the forward 

15 direction. A group of 12 tracks can be identified that will be_ repeated for subsequent groups 

of 12 tracks. Those groups of 12 tracks comprise different trick mode infonnation, of 

course. Figure 12b shows the format of figure 12a, in the form of the portions P1+ to P4+ 

in the tracks Ta, Tb, Th and T f respectively. Figure 12b shows however the format of figure 

12a repeated three times" inside the group of 12 tracks. As a result, track portions P1+' to 

20 P 4+' are present in the tracks Te, T 1, T1 and Tj respectively,- where the infonnation contents 

of the _portions P q+ and P q+' are equal, where q runs from i · to 4. Further are shown the 

portion.s P1+" to P4+" in the tracks T(and T;· The portions P3 +." and P4+" are present in 

the nei:t group of 12 tracks and thus not shown. The information contents of the portions 

P1+" and P1 are equal and the information contents of th~,portions P2+"and P2 are equal. 

25 Now groups of 4 tracks can be identified in figure 12b, namely a group of tracks T8 to Th, 

or a gri:>up a group of tracks Ti to T1~ Those groups hl.ve the same format and also the same 

information. 

In ·another embodiment that largely resembles the format of figure 12b, three 

identical groups of 4 tracks are Visible, also having the same contents,· namely the group of 

30 tracks T8 to Td, Te to Th and Ti to T1• The groups of tracks T8 to Th and Ti to T1 were 

already the same. Now the portion T3 +'' is shifted from it position in a track in ·the next 

group cf 12 tracks to the same position in the track Td, and the portion T4+" is also shifted 

from iu: position in a track in the next group of 12 tracks to the same position in the track 

Tb, so 1hat the group of tracks Ta of Td has become identical to the other two grQups of 4 

RECTIFIED SHEET (lllE 91) 
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tracks. It Will be evident ihit during reproduction using the portions P1+ "in the track Ti, 
. . .. 

P3+" as positioned in the track Td and/or P4+" as positioned m the track Tb, the informati-

on in the portions P3+" and/or P 4+" now comes too early,. so that the information read out 

from those portions should be delayed over one rotation of the head drum before processing. 

Figure 12c shows the format of figure 12a, in th~ form of the portions P1 + to 

P4+ in the tracks T., Tb, Th and Tfrespectively. Figure 12c shows however the format of 

figure 12a. repeated two times inside the group of 12 tracks. As a result, track portions P 1 + ', 

P2+' and P 4+' are present in the tracks T1, Th and T1 respectively. The portion P3+' is 

present in the next group of 12 tracks and thus not shown. The information contents of the 

10 portions P1+' and P1 are equal and the information contents of the portions·P2+' and P2 are 

equal. Now groups of 6 tracks _can be identified in figure 12c, namely a group of tracks T
1 

to T1• Subsequent groups of 6 tracks have the same format but do not comprise the same 

information. But, again, the portion P3+' may be shifted from its position in a track in the 

next group of 12 tracks to the same position in the track Tb in the first group of 6 tracks Ta 

15 to T,, which position is the same position as the position of the portion P3+ in the track Th. 

In this way two identical groups of 6 tracks has been obtained, where when using the 

portions P1+' and the portion P3+'' in the trick mode, the information from the portion P3+' 

comes too early. 

It should be noted that having the format of figure 12b or 12c results in a 

20 quicker locking-in during read out in the trick mode, as searching for a group of 12 tracks 

lasts longer than searching for a group of 4 or a group of 6 tracks. See also the discussion 

given below. 

Figure 13 shows the track format for a 9 times v0 trick mode in the forward 

direction. One. could argue that the trick mode information could be stored in the track 

· 25 portions of the tracks T1, T2, T10, T19 and T20• However, in this case, a large lock-in time 

is needed in order to lock the heads on exactly those tracks that contain the portions of trick 

mode information. 

Therefore, . a group of 18 tracks is visible where the information in the track 

portions having hatched lines from bottom left to top right is the same, and where the 

·10 information in the track portions having hatched lines from top left to bottom right also have 

the same information content. The information contents· in the portions in the tracks T 1, T 2 

and T4 in the group of 18 tracks is thus repeated two times. That is: the information contents 

in the portion in the track T 1 is repeated in the portions in the tracks T 7 and T 13 and the 

information contents in the portions in the tracks T2 and T4 (which are the same) is repeated 
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Assuming that ·the seamier configuration is in accordance with figure la or le, a 

head pair Ai,~ can scan either the portions in the tracks pairs T1,T2; T55,T56; etc, or the 

track pairs T7,T8; T61,T62 {both not shown); etc, or the track pairs T13,T14; T67,T68 (both 

not shown); etc~ or the track pairs T19,T20; T73,T74 (both not shown), etc, and so on, in the 

5 subsequent groups of 54 tracks. Assuming that the scanner coqtiguration is in accordance 

with figure lb, the heads A,B can scan either the portions in the tracks pairs T1,T28; T55,T82 

(not shown); etc, or the track pairs T7,T34; T61 ,T88 (both not shown); etc, or the track pairs 

T13,T40; T67,T94 (both not shown); etc, and so on, in the subseque::': groups of 54 tracks. 

As can be seen in figure 14, trick mode information for the -27 times vn trick 

10 mode can be inserted in the intermediate tracks, in an equivalent manner as explained above. 

Figure 15 shows a combined track format for enabling a 3x, 9x and 27x trick 

mode in.the forward direction. The trick mode information for the 3x vn trick mode is 

included in the groups of 6 tracks, in the·way as explained with reference to figure 5. The 

groups of 6 tracks are denoted by G3•1 to G3•6 in figure 15. The trick mode information for 

15 the 9x vn trick mode is included in the groups of 18 tracks, in the way as explained with 

reference to figure 13. The groups of 18 tracks are denoted by G18•1 and G18•2 in figure 15. 

The trick mode information for the 27x vn trick mode is included in the groups of 54 tracks, 

in the way as explained with reference to figure 14. Only one such group of 54 tracks is 

shown in figure 15, but n~ complete, and is denoted by 0 27•1• 

20 As can be seen in figure 15, the length of the portions for the various trick 

mode velocities decrease for increasing trick mode velocity. This for the reason that for 

higher trick mode velocities, the angle between the track and the path along which a head 

traverses the record carrier increases, so that a shorter portion· of each track can be read. 

As a general conclusion for a trick mode having a velocity of the record carrier 

25 of n times vn, a group of 2p tracks can be identified in which the trick mode is stored in 

portions of tracks in a group. p is a divisor of the number n. As an example, assume that n 

is 30. Divisors of 30 are the numbers 2, 3, 5, 6, 10, 15 and 30. Thus one can identify 

groups of 4 tracks, or groups of 6 tracks, or groups of 10 tracks, or groups of 12 tracks, or 

groups. of 20 tracks, or groups of 30 tracks or groups of 60 tracks. In most situations it can 

30 be said that the information contained in one group is repeated in the n/p groups. In . 

accordance with the example of figure 14, n=279 p=3, so that 9 groups of 6 tracks are 

present having the same information content in the track portions. 

Further, it should be noted that, in order to compensate for inaccuracies in the 

servo system, which should locate the path of the heads exactly on the portions in the 
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groups, it may be required to repeat the trick mode infc>rmation that must be stored. in a track 

portions in a track a number of times. so that also in the case. of an less accurate positioning 

the heads. will always read the trick mode information from the track portions. 

Figure 16 shows the record carrier 40 having a· number of slant tracks recorded 

5 on it. Figure 16 also shows a path, denoted by the reference numeral 120, vi8 which path , 

10 

one c1f the reading heads denoted 52 scans the record carrier in a trick mode. When scanning 

the nmrd carrier along the path 120,. the head 52, which head has one of the two azimuth 

angles, will be able to read information from only the even numbered or only the odd 

numbered tracks. 

. In order to enable a reproduction of video information during a trick play 

mode1• especially in the case of video information· being· recorded· in a data redliced form, it is 

required .to add special trick play information in special locations in the tracks such that those 

locati<>ns are scanned by the head 52 for the various transport speeds for the record carrier 

that are possible in a trick play mode. This trick play information is special video 

15 information recorded in addition to the normal play video information that has been recorded 

in the tracks. As a consequence some portion of a track, such as the portion 122 in the track 

124, c:>mprise this trick play information, which should be. scanned and read by the head 52 

in the trick play mode. More specifically, a band denoted 126, which runs in the longitudinal 

directi<>n of the record carrier 40, is formed having the trick mode information, in the form 

20 of the iP'OUPS described above, included in the tracb. 

It should be noted here that the video data recorded in the tracks for the normal 

playbac:k mode comprises data reduced video information. In the case that the video data is 

MPEG video data, it should be noted that, to realize such data reduced'.video information the 

infonmltion corresponding to one picture is intra encoded so as to obtain so called I-frames. 

2S A highe~ data reduction can be obtained by carrying out an:.interframe encoding on two 

pictures, resulting in an I-frame for the first picture and a P-frame for the ~nd picture. 

For rec1~ting the two pictures an intraframe decoding, inverse. to the intraframe encoding, 

must be carried out on the I-frame information, so a5 to regenerate the first picture, and an. 

interfrarne decoding, inverse to the interframe encoding, must be carried out using both the 

30 I-frame information and the P-frame information, so as to regenerate the second picture. 

Thus, the normal play video data recorded in the tracks comprise information relating to 

sequence~ of I and P frames. Further, B frames are present in the sequence, which B frames, 

in the same way as the P frames, cannot be decoded on its own but need· information from 

other pic:tures. For a further description of the MPEG information signal standard, reference 
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is made to document (4) in .the list of documents. 

Figure 17 shows a sequence of pictures, as encoded so as to obtain an MPEG 

video signal. The pictures ·ifilticatec1 by an 'I' are the intraframe encoded· pictures. An 

intraframe encoded I picture and the interframe encoded p· and B pictures that follow the 

5 intra frame encoded I picture are called a group of pictures (GOP), a well known defined 

item in MPEG encocUng of video signals. During 'normal play' processing, all the pictures 

shown in figure 17 are processed for recording on the record carrier as 'normal play' data. 

In a trick mode, as an example, only I-frame information, if needed in a further 

datareduced form, are used as the trick mode information for recording in the portions in the 

10 tracks. 

Figure 18 shows schematically an embodiment of the recording arrangement. 

The ~ing arrangement comprises an input terminal 11 far receiving the MPEG serial 
. . 

datastream for recording in the tracks. The input terminal 11 is coupled to an input 12 of a 

'normal play' processing unit 14. Further, a 'trick play' processing unit 16 is provided 

15 ha\ling an input 17 also coupled to the input terminal 11. Outputs 19 and 20 of the 'normal 

play' processing unit -14 and the 'trick play' processing unit 16 are coupled to corresponding 

inputs of a multiplexer 22. 

An auxiliary signal generator 24 is present for supplying the auxiliary signal 

information for storage in the tracks. Outputs of the multiplexer 22 and the generator 24 are 

20 coupled to corresponding inputs of an error correction encoder unit 26. The error correction 

encoder unit 26 is capable of carrying out an error correction encoding step, denOted ECC2. 

Next an error correction encoding step, denoted ECCl, is carried out in an error correction 

encoder unit 28. 

The recording arrangement further comprises a generator 30 for adding the ID 

25 information, for adding subcode information. After combination of the signals in the 

combining unit _32, the combined signal is applied to a unit 34, in which an encoding is 

carried out where each time 24-bit words of. the incoming bitstream are· converted into 25-bit 

words, where sync information is added. 

The 24-to-25 encoding carried out in the encoding unit 34 is well known in the 

30 art. Reference is made in this respect to US patent spec. no. 5,142,421, document (5) in the 

list of references. This document also a way of adding the sync information to the 

datastream. 

An output of the encoding unit 34 is coupled to an input of a writing unit 36, in 

which the datastream obtained with the encoding unit 34 is recorded· in the slant tracks on the 

..... 
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reo:ml carrier, by means of at least two write heads. The writing unit 36 · has one of the 

scaimer configurations shown in figure 1. 

The error correction encoding steps, denoted ECCl and ECC2, are needed so 

as to enable an error detection and correction in the reproducing arrangement to· be discussed 

5 lateir. 
{ 

No further description of the 'normal play' processing unit 14 will be given, as 

such description is not relevant for the explanation of the present invention~ It should 

however be noted that earlier filed US patent application no. (PHN 14.818), 

document (6) in the list of documents, and filed in the name of the same applicant gives an 

10 extei1sive description of the recording arrangement as far as the 'normal play' processing 

during recording of an MPEG information signal is concerned. This application is therefore 

incorporated herein by reference. 

Before a further description of the 'trick play' processing unit 16 of the 

recol'Cfing arrangement of figure 18 will be given,.first a· schematic description of the 

15 reproducing arrangement will be given. 
Figure 19 shows schematically an embodiment of a reproduction· arrangement 

for n~roducing information from the record canieJ; 40 obtained with the recording 

arrangement of figure 19. The reproduction arrangement comprises a reading unit 50, having 

at least two reading heads· in accordance with one of the scanner configurations of figure 1, 

20 for reading information from the slant tracks on the record carrier 40. An output of the 

readin1g unit SO is coupled to an input of a decoding unit S4, which carries out a 25-to-24 

decoding on the signal read out, so as to convert 25-bit words in the incoming datastream 

into 24-bit words. Next, after having selected out in the selector unit 56 all those information 

that is not required for recreating a replica of the Original MPEG. datastream, an error 

25 correction is ~ out in the error correction unit 58. It will be clear that the error 

correcdon canied out has two steps. One error correction step _based on tbe ECCi and one 

step bilSed on BCC2. 

The output terminal of the error correction unit 58 is coupled to an input of a 

'normal play' processing unit 60. Further, a 'trick play' ~g unit 62 is provided 

30 having an input also coupled to the output of the error correction unit 58. Outputs 64 and 6S 

of the !'normal play' processing unit 60 and the 'trick play' processing unit 62 are coupled to 

corresponding terminals a and b respectively of a switch 66, a c-terminal of which is coupled 

to an 0:11tput terminal 68. If the reproducing arrangement is switched into.a 'normal play' 

reprodll1ction mode, this means that the record carrier is transported at· a nominal speed, that 
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the 'normal play' processing unit 60 is enabled and the switch 66 is switched into the 

position a-c. If the reproducing arrangement is switched into a 'trick play' reproduction 

mode, also called ;~·mOde', this means that the recoRt carrier is transported at a speed 

other than the nominal speed, that the 'trick play' processing unit 62 is enabled and the 

5 switch 66 is switched into the position b-c. 

For enabling a 'trick play' reproduction· mode, the reproducing arrangement is 

further provided with a tape servo control means 70 which generates a control signal for 

controlling.the speed of the record carrier 40. More specifically~ the control means 70 

generates a control signal during the 'trick play' reproduction mode for transporting the 

10 record carrier 40 such. that, in the example of figure 12a and with a scanner configuration as 

per figure la or le, a head pair A,B exactly crosses the hatched portions in the track pairs 

Ta, Tb; Tm,T8 , ••• etc, or such that in the example of figure 12a and With a scanner 

configuration as per figure lb, the pair of heads A,B exactly crosses the hatched portions in 

the track pairs Ta~Tlfh; ••. etc. In the example of figure 12b, the control means 70 

. 15 generates a control signal such that the portions in the tracks belonging to either the group of 

4 tracks Ta to Td or the group of 4 tracks T8 to Th or the group of 4 tracks Ti to T1 are 

. scanned. In the example of figure 12c, the control means 70 generates a oontrol signal such 

that the portions in the tracks belonging to either the group of 6 tracks Ta to T f or the group 

of 6 tracks T 1 to. T1 are scanned. A further explanation of the functioning of the servo control 

20 means 70 will be given below with reference to figure 21. 

It should also be noted that the previously mentioned document (6) of the list of · 

documents gives an extensive description of the reproducing arrangement as far as the 

'normal play' processing during reproducing of an MPEG information signal is concerned. 

In document (6) in the list of documents, an explanation has been given how the 

25 'normal play' data supplied by the normal play' processing unit 14 has been stored in a track 

on the record carrier, such is a record carrier of the DVC type, by means of a recording 

arrangement, such as of the DVC type. 

More specifically, figure 20 shows the forinat of a track 1 on· the.record carrier. 

·£he left end of the track 1 in figure 20 is the start of the track and the right end of the track 

30 is the terminal part of the track. The track comprises a number of track parts. The track part 

denoted by Gl is the pre-amble track part. An example of the preamble track part G 1 has 

been described extensively in reference ( 1). 

The track part Gl is followed by tracking tone recording part TPl, which is 

denoted by m (insert timing information) track part and which contains a tracking tone~ 
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synchronisation information and identification (or timing) information. Further explanation of 

the c:ontents of the m track can be found in reference (3). 

The track part TPl is followed by an edit gap G2. The edit gap G2 is followed 

by the track part TP2, which is in accordance with the DVC format the audio signal 

S recording sector and comprises digital audio infonDation. ·1n document (6) it is· sboWn that 
f 

this track part contains parity information. The edit gap G3 . is· followed by a track part TP3 
.. 

whic:ll is in accordance with the DVC format the video signal recording sector and comprises 
digital video information. In document (6)it is shoWn that the information gen~ by the 

'noJ'llW play' processing unit 14 and the 'trick play' proCessing unit 16 is stored in this track 

10 part. The edit gap 04 is followed by a track part TP4, denoted by INDEX and which 

comprises amongst others subcode information, ·such as absolute and/or relative time 

infonnat,ion and a table of contents (TOC). The track is terminated by the track part GS. It f 
can be said that the sequence order in which the parts TPl, TP2 and TP3 occur in the tracks 

may be different. 

15 The contents of the sector TP3 is given in figure 21. Figure 21 in fact shows 

scherr.1atically a number of 149 horizontal lines, denoted by j = 1 to j = 149, having bytes of 

infor111ation stored in it. The 149 lines are in fact 149 signal blocks (or sync blocks) that are 

stored sequentially in the recording sector TP3. 90 bytes of information, denoted by i = 1 to 

i=90, are stored in each signal block. 

20 The first two bytes (i= 1 and i =2) .of each signal block form. a synchronisation 

pattem of 2 bytes long. The following three bytes in each signal block form an m code, 

comprising amongst others information which indicates the sequence number of the signal 

block :in the recording part TP3. The last eight bytes in the signal blocks form horizontal 

parity information. Vertical parity information is stored in the storage locations i=6 to i=82 

25 inclusive of the last 11 signal blocks. 

In accordance with the present invention, bytes of 'normal play'. information 

generaited by the 'normal play' processing unit 14 and bytes of 'trick play' information 

generated by the 'trick play' information unit 16 and encoded in the encoder 34 are stored in 

the sto1rage locations i=6 to i=82 inclusive of the signal blocks having the sequence numbers 

30 j=3 to j=137 indusive. Bytes of auxiliary data are stored in the storage locations i=6 to 

i=82 iiu:lusive of the signal blocks having the sequence numbers j = 1, 2 and 138. The 

signal blocks are stored sequentially in the track part TP3, starting with the signal block 

denoted y=l, followed by the signal block denoted j=2, and so on until the signal block 

denoted j = 149. 
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The auxiliary data for storage in the signal blocks denoted j = 1, 2 and 138 can 

be teletext data or control data. . 

· It should be rioted here that it can be specified that the auxiliary data Will be 

stored in a different location in .the memory. Reference is made in this respect to document 

S (1), figure 13, where the auxiliary data is stored in the memo~ part denoted by m. 
More specificaJy, a sync block contains either 'normal play' information or 

'trick play' information. Document (6) extensively describes ~e storage of the 'normal play' 

information in the signal (or sync) blocks. 

The invention now aims at storing the trick play' information in the signal 

10 blocks. 

Only 77 bytes, denoted by i=6 to 82, in the signal blocks denoted by j=3 to 

137, are available for the storage of the 'trick play' information generated by the 'trick play' 

information generated by the 'trick play' processing unit 16. From document (6) it can be 

understood that the first two. bytes in each signal block are reserved for the insertion of all 

15 kind of additional data, such as a signal block numbering and/or art identification identifying 

the signal .block as containing either 'normal play' information or 'trick play' information. 

So, 75 bytes remain available in each signal block. The trick play' information could thus be 

stored in a number of those signal blocks that are located in the traek portions identified 

above with reference to the figures 2 tO 15. 

20 It should be noted that, during reproduction in a trick mode, no full blocks of 

data as shown in figure 21 can be read out of a track during a scan by a read head across 

said track. Only a number of directly succeeding signal blocks can be read out in such a 

situation. As a consequence, no error correction using the vertical parity information can be 

carried out during a trick mode. Only the 8 horizontal parity bytes in each signal block can 

2S be used to carry out an error correction, which error correction is however less powerful 

than if an error correction on the horizontal and vertical parity bytes \vould have been carried 

out. 

In order to further protect the 'trick play' information against errors that can 

occur during the recording and a subsequent· reproduction step,_ an additional error correction 

30. encoding step is carried out on the 'trick play' information so as to obtain an error protection 

encoded 'trick play' information signal. This additional error correction encoding step will be 

explained hereunder with reference to figure 22, 23 and 24. 

First of all, a further explanatiox~ of the servo control means 70 of figure 19 

will given. As has been said above, during read out in a trick mode, only a number of signal 
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blocks stored in the track portion TP3 can be read, so that only an error correction· in a 

signal block based on the horizontal parity bytes in said bloek can be carried out. This results 

in an indication whether the trick mode informatio~ ·contained in the signal block.is correct. 

If sc·, the ID information contailied in_ the bytes i=3,4 and S of the signal block, see figure 

S 21, i.s detected by the servo control means 10~ In the ID information is included a track 
. J 

number information and a signal block number information. The servo means 70 can thus 

identify in which track and in which location in a track the· sipal block just read out lies. 

The servo control means further has information in what tracks and in what signal blocks in 

a trai::k the trick mode information is stored. As a result, when the track number and the 

10 signal block number do not coincide with the required track number and signal block 

number, the transport speed is controlled _such that the correct tracks and the correct signal 

block: are read out. 

Figure 22 shows schematically an embodiment of the 'trick play' processing 

unit 1. 6 of the recording arrangement of figure 18, ··which ·has its input 17 coupled to an input 

15 82 of a 'trick play' information extraction unit 80, an output 84 of which is coupled to an 

input 8S of an error correction encoding unit. 81. An output ·s6 of the error correction enco­

ding unit 81 is coupled to the output 20 of the unit 16. The unit 80 is adapted to extract the 

'trick p~y' information from the information signal, that is eg. the MPEG information 

signal, that is supplied to the input 17. This means· that, as· explained earlier, the I frames are 

20 extracted from the MPEG information stream. The error conection encoding unit 81 carries 

out an error correction encoding on the 'trick play' information. The error correction 

encode~ 'trick play' information signal is supplied to the output 20 and will be stored ·in the 

75 bytes of a number of signal blocks. 

Two possible error correction encodings that can be. carried. out in the error 

25 correction encoding unit 81 will be discussed. In the first error correction encoding an error 

correction encoding is carried out on eg. 67 bytes of trick play'· information that will be 

stored in a signal block so as to obtain (in this case) 8 additional parity bytes, see figure 23. 

Figure 23 shows the contents of one signal block, that is the contents of one horizontal line 

in the figure 21. The 77 bytes available in each signal block are now filed by the 2 bytes 

30 discUSSl=d earlier that contain additional identification information, next 67 bytes of 'trick 

play' ir.1formation, and the 8 additional parity bytes. 

Another way of error correction encoding is explained with reference to figure 

24. Figure 24 ·shows a sequence of (in this example) 2S signal blocks having 75 bytes of 

'trick play' information stored in each of them. In the vertical direction in figure 24, an error 
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correction encoding step is carried out resulting in (in this example) S signal blocks of 

additional parity inf~. This sequence of 30 signal blocks are now stored in the track 

portions.~ssed above~ It should be noted that the sequenee of 30 signal blocks can be 

stored in different track portions, as long as during a 'trick play' mode all the information 

5 can be reproduced. 
!· 

Figure 25 shows an embodiment oi .:te 'trick play' processing unit 62 ·of the 

reproducing arrangement of figure 19. Its input 61 is coupled to inputs of a detector unit 90 · 

and a selector unit 91. The detector unit 90 is adapted to detect identification information 

included in the two bytes in the signal blocks, identified in figure 23 as 'add. info', which 

10 identification information identifies signal blocks as comprising either 'normal play' data or 

'trick play' data. This identification signal is extensively discussed in document (6). In 

respon~ to the detection of a signal block as comprising 'trick play' information, the 

detector 90 generates a detection signal at its output 97, which detection signal is supplied to 

a control signal input 98 of the selection unit 91. In response to the reception of this 

15 detection signal, the selection unit 91 selects the signal blocks comprising the 'trick play' 

information from the datastream applied to its input 99, and supplies the so selected signal 

blocks to an output which is coupled to an input of an error correction unit 93, which carried 

out an error detection and correction step on the data applied to its input under the influence 

of the additional parity information shown in figure 23 or figure 24. The error corrected 

20 'trick play' data is supplied to a· 'trick play' decoding unit 95 in which picture information is 

retrieved from the information received for display in the trick play mode. 
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1. Recording arrangement for recording a digital video signal in slant tracks 

on a magnetic record carrier, the recording arrangement comprising 

- an input terminal for receiving the digital video signal, 

- channel encoding means for channel encoding the digital video signal so as to obtain a 

S channel signal suitable for recording in-a track on said record carrier, 

- writing means for writing the channel signal in the tracks, the writing means comprising at 

least a first and a second writing head having head gaps of different azimuth angles and 

located at the circumference of a rotatable head drum, 

characterized in that the recording arrangement is further provided with 

10 trick mode information generation means for deriving a trick mode video signal from the 

digital video signal, the channel encoding means being adapted to encode the trick mode 

video signal and the digital video signal so as to obtain a composite channel signal at its 

output, the writing means being adapted to write the composite channel signal in the tracks, 

that, for realizing a trick mode reproduction in a reproducing arrangement having reading 

15 means for reading the composite channel signal from the tracks, the reading means having at 

least a first and a second reading head located on a head drum such that the two heads are 

either located separately from each other at an angle around the circumference of the head 

drum or form a head pair of two rigidly connected heads located side by side, the first and 

second heads of the reading means having gaps with an azimuth angle which is substantially 

20 equal to the azimuth angle of the first and second write head respectively of the writing 

means, the transport speed of the record carrier in the said trick mode being n times the 

nominal tranSPQrt velocity during normal play reproduction where n is an integer and 

comprises a divisor number p iarger than 1, the channel encoding means are adap~ to 

encode the trick mode video signal in such a way that in a group of 2p tracks the .encoded 

25 trick mode video signal is recorded in a portion of a first, second and a third track in said 

group of 2p tracks, the first and second tracks being neighbouring tracks, the encoded trick _ 

mode information stored in the portion of the first track being different from the encoded 

trick mode information stored in the portion of the second track, the encoded trick mode 

information stored in the portion of the third track being equal to at least part of the encoded 
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trick mode information which is stored''in the ~ of one of the first and second tracks.-

2. Recording arrangement as claimed in claim 1, characteri7.ed in that, for p 

being an odd number, in the group of 2p tracks the neighbouring first and second tracks are 

spaced a number of p-2 tracks from the third track. 

5 3. Recording arrangement as claimed in claim l, characteri7.ed in that the 
' 

information stored in the· portion· in the third track ·is recorded· with. a head having the same 

azimuth angle as the head with which the information is stored in the portion of said one of 

the first and second tracks. 

4. Recording arrangement as claimed in claim: 1, 2 or 3, characteri7.ed in that 

10 for n~g a second ttick mode reproduction in .said reproducing arrangement at a transport . 

speed of the record carrier in the said second trick mode being -n times the nominal transport 

veloc:ity ~uring nonnal play reproductie>n, the trick mode information generation means being 

furthe:r adapted to derive a second trick mode video signal from the digital-video signal, the 

channel encoding means being adaPted to encode the second· trick mode video signal into an 

15 encod·ed second trick mode video· signal in such a way that in said group of 2p tracks the said 

encodt~ second trick mode video signal is recorded in a portion of a fourth, fifth and a sixth 

track in said group of 2p traeks, the fourth and fifth tracks being neighbouring tracks, the 

encode~ trick mode information stored in the portion of the. fourth track being different from 

the enc:oded trick mode information stored in the portion of the fifth track; the encoded trick 

20 mode information stored in the portion of the sixth track being equal to at least part of the 

encoded trick mode information which is stored in the portion of one of the fourth and fifth 

tracks. 

S. Recording arrang~t as claimed in claim 4, characteri7.ed in that~ for p 

being an odd number, in the group of 2p tracks. the neighbouring fourth and fifth tracks are 

25 spaced a number of P:-2 tracks from the sixth track. 

6. Recording arrangement as claimed in claim 4, characteriz.ed in that the 

first and the second tracks are different from the fourth and fifth tracks in the group of 2p 

tracks. 

7. Recording arrangement as claimed in claim 6, . cllaracterized in that the 

30 portions in the first, second, fourth and fifth tracks are located at substantially the same 

position in the tracks. 

8. Recording arrangement as claimed in claim 4, characterized in that the 

information stored in the portion in the sixth track is recorded with a _he;ad having the same 

azimuth angle as the head with which _the information is stored in th~ ·portion of said one of 
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the fourth and fifth tracks. 

9. Recording arrangement as ·claimed in claim 1, 2 or 7, characterized in that 

n is an odd number, that tiie portions in the first, second and third tracks are located at 

substantially the same position in the tracks. 

S 10. Recording arrangement as claimed in claim, 4, S or 7, characteri7.ed in that 

n is an odd number, and that the portions in the fourth, fifth· and sixth tracks are located at 

substantially the same position in the tracks. 

11. Recording arrangement as claimed in claim 1, ·2 or 7, characterized in that 

n is an even number, that the portions in the first and second tracks. are located· at 

10 substantially the same position in the tracks ·and that the portion in the at least third track is 

located in a position in the track different from the position of the portions in the first and 

second tracks. 

12. Recording arrangement as claimed in claim 4, Sor 6, characterized in that 

n is an even number, that the portions in the fourth and fifth tracks are located at 

15 substantially the same position in the tracks and that the portion in the at least sixth track is · 

located in a position in the track different from the position of the portions in the fourth and 

fifth tracks. 

13. Recording arrangement as claimed in anyone of the preceding claims, 

characterized in that, if nip is an integer unequal to 1, the group of 2p tracks is repeated nip 

20 times.· 

14. Recording arrangement as claimed in anyone of the preceding claims, 

characterized in that the trick mode information generation means is further provided with 

error correction encoding means for carrying out an error correction encoding step on the 
' trick mode information. 

2S 15. Record carrier obtained with the recording arrangement as claimed in one 

of the preceding claims. 

16. Reproducing arrangement for reproducing a digital video signal from slant 
. 

tracks on the magnetic record carrier as claimed in claim 15, characterized in that the 

reproducing arrangement comprises 

30 - reading means for reading a composite channel signal from tracks, the reading means 

compriSing at least a first and a second reading head having head gaps of different azimuth 

angles and located at the circumference of a rotatable head drum, the composite channel 

signal comprising a channel signal and an encoded trick mode video signal, 

- selection means for retrieving the channel signal and the encoded trick mode video signal 
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from the composite channel signal, 

- channel decoding means for channel decoding the channel signal so as to obtain a digital 

videc• signal, 

- trick mode video signal decoding means for decoding the encoded trick inode video signal 

S so as to obtain a second digital video signal,· 

- an output terminal for supplying the digital video signal or the second digital video signal, 

in thait for realizing a trick mode reproduction with a record· catrier speed being n times the 

nominal transport velocity of the· record carrier, the. read ·means ate adapted. to read the 

encoded trick mode information from the portion in the first track of the group· of 2p tracks 

10 by mcmis of the first head and to read encoded trick·mode information from the portion in 

either the second track or the third track by means of the second head, where p is a divisor 

numbc~ of n larger than 1. 

17. Repn)duction arrangement as claimed in c:Jaim 16, characteriz.ed in that 

the trick mode video signal decoding means is further provided with error correction means 

15 for carrying out an error detection and error correction step on the triek mode information 

read from the tracks. 

18. Reproduction arrangement as claimed in claim 16 or 17, characteriz.ed in 

that it comprises servo control means for controlling the record·· carrier ·speed so that the first 

head 11::ans the portion in the first track and the second head scans either the portion in the 

20 second track or the portion in the third track in each group. 

• 


