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Summary 

In this report a solution to the problems of programming the timer of a video cassette recorder (VCR) 

via its remote control is proposed. In the proposal the user interface of the current remote control is 

modified by integrating a menu-structure in the dialogue and by enlarging the Liquid Crystal Display 

(LCD) to enable guidance of the user and the display of feedback and error messages. 

It is widely known that the operation of a VCR causes a lot of problems. After a small literature search 

and interviews with people who are also working on problems in the field of consumer electronic 

devices, these problems tum out to be the following ones: 

- the remote control is considered a black box ; 

- users forget to put the VCR in 'stand by' mode; 

- time overlap between two programmed recordings is not noticed, unless there is a warning; 

- the wrong date may be entered in case of a night recording; 

- there is some confusion about the block system, i.e. the way the programmed recordings are 

stored. 

A first user test is carried out to verify these findings and to get a more precise insight. A Philips VCR 

and its remote control with a LCD is used for the analysis. The results of the test are divided into six 

problem categories: 

- function of buttons: each button may have different unclear functions; 

- data input: the way of providing input is not always obvious; 

- insight in the programming cycle: several actions have to be performed one after the other to 

enable timer operation; 

- insight in the block system: many users do not seem to know how a recording is stored and hence 

do not know which free block or recording they should program; 

- 'forgetfulness' of the user: the user is not aware of actions that should be performed and of 

possible errors; 

- expectations of the user: the user has some expectations while operating a VCR, which are not 

met. 

In the new dialogue subsolutions for each of these problem categories are formulated: 

- each button has one distinct function that is to be derived from the information given in a particular 

menu-screen; 

- input is provided by means of form fill-in; only numerical keys are used instead of +/- keys as well; 

- the user is guided through the programming cycle. In each screen it is made be clear to him what 

actions he can perform, and he gets feedback and error messages; 
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- the block system is not mentioned anymore to avoid confusion hereabout; 

- the user is reminded of actions that should be performed and he is warned when he enters the 

wrong data; 

- the expectations of the user are met as much as possible. 

For the design of the new dialogue the so-called User Software Engineering methodology of 

Wasserman is used. In this methodology extended state transition diagrams are used to reach a formal 

description of user-system interaction. Each screen of the proposed dialogue is represented by a 

node; the transition to another screen, depending on the kind of input, is represented by an arc. 

Not only the subsolutions mentioned above are used for the design, some general user interface 

design guidelines are used as well. 

A part of the dialogue is finally simulated with SuperCard and used for a final user test. In this test the 

simulated remote control is compared with the current one. The simulated version appears to be an 

improvement, because the guidance prevents making errors and makes a manual superfluous. 

However, some other - less serious - problems occur, so some adjustments are needed. 

Future research should lead to the optimalization of the user interface of consumer electronic devices 

in general and the above one in particular. 
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Preface 

At the Institute for Perception Research IPO a request from the Remote Control Project Group of the 

Advanced Development Centre of Philips Consumer Electronics came in. The Remote Control 

Project Group is now working on the remote control as a means to inl)rove the operation of a video 

cassette recorder (VCR). Programming the timer was experienced as one of the main problems. The 

project group would like to have more insight in the timer operation problems, resulting in a solution 

for these problems via the remote control by means of a proper user interface. 
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1. Introduction 

In this report will be described how insight in VCR timer programming problems is achieved and how a 

dialogue is designed to meet these problems. There are some models that are commonly used for the 

development of user interfaces. [1] gives the following basic designing cycle that will suit in this case: 

1. analysis 

In this stage the requirements for the dialogue are generated. First there rrust be some insight in the 

timer programming problems, which will be done by a small literature search and a function analysis of 

the VR6390 (chapters 2, 3, 4). The next step is to get a more detailed insight in the timer programming 

problems by means of a user test (chapter 5). Finally the requirements for the dialogue will be 

formulated in the form of solutions for the signalled problems (chapter 6). 

2. synthesis 

Here the solutions of the previous stage are worked out and combined with some other aspects 

concerning the design of a user interface. Result of this stage is the proposal of a solution or, more 

concrete, of the dialogue (chapters 8, 9). 

3. simulation 

In this stage the proposed remote control (with the new dialogue) is simulated to enable the prediction 

of the properties of the proposal (chapter 1 O). 

4. evaluation 

The last stage in this report consists of a user test (chapter 11 ). The results of this user test are 

compared with the requirements of stage 1 and will lead to some recommendations. 

The actual last stage of this basic design cycle, but not falling within the context of this report, is the 

decision about what will happen next with the design: is it satisfying and only needing some 

adjustments, or should the design cycle be walked through again? 
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2. On man-machine communication 

2.1 Man-machine communication and consumer electronlcs 

Man-machine communication has for a long time been the object of scientific research. Much attention 

is now focussed on man-computer interaction. Mainly it concerns the use of computers In an office 

environment. In such a so called formal environment [2] It is iRl)Ortant to make the interaction between 

user and computer or any other electronic information system as smooth as possible. Mismatches 

between system and users can be described in terms of (lack of} efficiency and eff ectivity. 

In the field of the human factors of consumer electronics there has been little research effort up to 

now. However, it is widely known that there are many problems using consumer electronic devices. 

The most striking example and also the subject of this report is the difficulty of operating a video 

cassette recorder (VCR). The development of technology makes It possible to add more functions 

and features to a VCR. With this growth of functions there is also a growth of the complexity of a VCR. 

A considerable part of the owners of a VCR only use a few of Its functions, because they do not know 

fully how the VCR should be operated. 

2.2 The casual user 

The study of the operating problems of consumer products requires a different approach from the 

problems in an office environment. We have to realize that the user of a consumer product has other 

demands than an office worker. He (or she) just lies back in a chair and tries to operate his VCR by 

touching buttons on his remote control. Usually he has not got very much computer experience and 

is not willing to use operating instructions, unless they are absolutely necessary. It does not matter to 

him how efficient or effective he is in operating the VCR. He just wants the VCR to do a certain task. 

Here we are dealing with a casual environment [2]. 

Despite the different approach a solution to the operating difficulties must be found, not only for a 

correct and quick use, but also to enable the user to take full advantage of all of the possibilities of a 

VCR. Therefore we have to design a proper user interlace to optimalize the interaction between a 

VCR and its user. In this respect the remote control can be of importance. 
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3. Towards a smoother operation 

3.1 The remote control 

The conventional remote control has some limitations. It has a lot of buttons on it, arranged in a for 

most people not very logical manner, and with text or symbols that should make clear which functions 

the buttons have but often contribute to misunderstanding. Apart from that, each remote control has a 

different way for data input (e.g. for timer programming). Instead of a numerical keyboard,+/- keys are 

very often used, or a combination of both. 

A remote control has some other limitations. Because of the difficult operation, people need feedback 

to be sure to give the right input. Therefore the distance between the remote control (or the user) and 

the VCR cannot be too long, because otherwise visual feedback via the small display of the VCR 

would not be possible [3]. 

3.2 On Screen Display 

Away to overcome the problems mentioned above is the use of a so-called On Screen Display (OSD). 

The OSD-system should guide users through menu-screens that are visible on the TV screen. This 

system has some advantages [4]: 

- guidance by menu-screens gives confidence, it prevents making mistakes; 

- through its interactiveness the system can give feedback and make the user know what he is 

doing; 

- visibility is better than in case of the smaller VCR display, so the remote control can be used at a 

longer distance. 

However, OSD also has disadvantages [4]: 

- it interferes with television watching; 

- switching on the TV is needed. 

These disadvantages could be overcome by putting a display on the remote control instead of using 

the TV screen. Consumer tests state that there is a preference for a remote control with a Liquid 

Crystal Display (LCD) [5]. One of the recommendations of [4] is to explore the possibility of combining 

the advantages of on-screen and LCD-remote control, either by putting the feedback screens on the 

remote control, or by overcoming the monopolization of the TV screen by means of picture-In-picture. 
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3.3 An Interactive remote control with an LCD 

Our concept of a remote control with a proper user interface has two basic features that should be able 

to overcome operating difficulties. 

First, the use of a LCD on the remote control could have the following advantages: 

- it is handy (if it fits within the size of the present-day Philips remote controls, thus requiring only one 

hand for operation, which is a recommendation of [6J); 

- the information that used to be displayed on the VCR can now be displayed on the remote control, 

so no need to be close to the VCR; 

- no menu-screens disturbing the TV program; 

- operating the VCR takes place via the VCR (or its remote control), so no need to switch on the TV. 

Secondly, the use of an Interactive menu-structure has the main advantages of OSD: guiding the user 

and giving feedback to him. 

The use of a menu-structure offers some flexibility in that it is rather simple to choose between 

different languages for the dialogue: the menu-structure stays the same, for only the text Items have 

to be changed. 

One technical feature of the VR6390, which we will describe further on, is important: the availability of 

two way communication. This feature will add to the user's confidence in the communication between 

remote control and VCR. When data are transmitted from the remote control, the VCR can send an 

acknowledgement to confirm that the data from the remote control were received well. 

3.4 The operation of a VCR 

To design the correct menu-structure, we have to know how a VCR operates and which problems 

occur in a certain phase of the operation. There are three main issues in operating a VCR: 

- installation, i.e. connecting the VCR to the TV, tuning the TV to the VCR signal and storing the TV

stations into the memory of the VCR; 

- basic functions, such as playing a cassette and direct recording of a TV program; 

- less frequently used functions and optional features, such as timer programming and editing. 

Problems in operating a VCR mainly concern installation and timer programming. Because of time 

limitations we will concentrate on timer programming. For the same reason we will use an existing VCR 
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and design a user interface for timer programming for that specific device, after having found out what 

exactly the operating problems are. 

3.5 The Phillps VR6390 

The VCR that we are going to use for the study of timer programming errors is the Philips VR6390 with 

the remote control AV5691. With the VR6390 six timer recordings or so-called blocks can be 

programmed. It has some other features too, of course, but they are not important in this context. The 

AV5691 has the possibility of requesting status information. This Information Includes tape counter 

position, the tape length, the selected program number, and whether the VCR is in timer mode (if so, 

the numbers of the blocks that were already programmed are shown). The information is displayed on 

the remote control. Status information concerning the timer blocks is not only given on request. 

Immediately after programming or resetting a timer block (and transmitting to the VCR), the VCR 

automatically transmits its status to the remote control, which can be seen on the LCD of the latter. 

To make an automatic recording (this is only possible by means of the remote control) we can first 

push the status button to see which timer blocks are active or already programmed (this is not 

necessary), which can be derived from the words iimer' and 'active' on the display with the active block 

numbers shown between those two words. If no timer blocks are active, this cannot be derived from 

the information on the display of the remote control (in this case the word 'timer' is not even 

mentioned there). The following step is to push the timer button. We will then get the first free block. 

The timer button is used to walk through the programming cycle. After programming the data have to 

be transmitted, which is indicated on the display. When an automatic recording has finished (or 

cancelled), the data in the concerning block will not be changed or reset. Only the Indication that the 

block is active will disappear (if the status button is pushed first). The whole programming cycle is 

illustrated in the manual of the VR6390 (the chapter on programming can be found in appendix I, 

including an illustration of the VR6390 and the AV5691 ). 

The display of the VCR shows the word 'timer' continuously if one or more of the blocks have already 

been programmed. When a new timer block or a reset action is transmitted, the VCR displays 'TIMER' 

or 'RESET for a few seconds. So in this case the VCR can be used for immediate visual feedback. 

When the data of the remote control fail to reach the VCR, the remote control does not receive an 

acknowledgement from the VCR and displays the word 'error'. 

During playing or recording, pushing the status button shows among other things the tape counter 

value. However, while the display of the VCR shows this value continuously, the display of the remote 

control only shows the value of the moment the status button was pushed. 
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4. Timer programming problems 

4.1 Introduction 

In this chapter we will formulate the general problems concerning timer programming. Then a user test 

based on these general problems will be done to get a more precise insight. The results of the test 

will be translated into recommendations for the final user interface. 

We will also pay special attention to the remote control AV5691 with its LCD and status request. It is 

important to know in what way the user wants status information, so we would like to find out whether 

the AV5691 gives sufficient status information and whether the way this Information is given is 

satisfactory. 

4.2 General timer programming errors 

Several consumer tests state that many people have difficulty programming the timer for automatic 

recording, e.g. [7]. When asked to perform a timer recording task, only 50-70% of the participants 

(during several sessions) were able to finish the task. 30-50% (again during several sessions) failed to 

succeed or needed the help of the interviewer. It seems obvious that timer programming has to be 

improved. From a few face value tests we can draw the same conclusion (8, 9), taking the difference 

between face value tests (what is the general impression of the VCR?) and user tests into account. 

First, we will look at general programming problems (with a LCD remote control) that also concern the 

VR6390: 

- a lot of users look at the remote control as if it were a black box. There are many buttons that 

contribute to complexity. Input of numbers for programming can be given in almost as many ways as 

there are VCR's. Mistakes are easily made and there's no way of checking results of actions [4, 10]. 

However, some users have a preference for this concept of a black box, because they do not want 

to know how it (technically) works [4]; 

- the VCR must be in 'stand by' mode to enable automatic recording. It's not clear whether this is just 

forgotten by some users or whether they do not know it at all. Probably this group of users does 

not know what it means if the VCR is in tuner mode, because they are not familiar with the technical 

concept; 

- the VCR or remote control does not indicate if the start or stop time (or both) of a recording that is 

yet to be programmed, falls between the start and stop time of a formerly programmed recording 
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(3). In this case the VCR starts timer recording if the recording of a program that started earlier is 

finished. Many users do not seem to be aware of this and are confronted with an unwanted 

situation; 

- when people want to record a program that will be on TV during the night, they could forget that if 

the program starts after midnight, they have to take care to choose the right date for the automatic 

recording. They could overlook the transition between two days; 

- the 'block' system (existence of six timer blocks to store the data from the timer recording, for 

instance start time, stop time and program number of the TV) is hard to understand [1 O]. Users may 

have difficulty to understand why for example blocks one and three are programmed while block 

two is free. They expect the system to remove free blocks by shifting if one block is becoming free 

(in the example above, shifting block three to the free block two). 

Users do not want to bother about the place of a timer block in the block system, they just want to 

be offered a free block to store an automatic recording. 

4.3 VR6390 and AV5691 timer programming errors 

There has already been a consumer (mainly face value) test on the VR6390 [11]. Although the test in 

itself is of minor importance in this context because of its general character (there were no tasks that 

needed to be performed), it contains also additional remarks from the participants concerning the 

operation of the VR6390 and the remote control AV5691. These remarks could give some insight in 

timer programming problems and are now listed: 

- when a timer recording is finished the contents of the timer block should be cancelled 

automatically; 

- there is no indication of the day of the week when programming a weekly recording; 

- not clearly indicated whether timer blocks are erased, information on display remains the same. 

The first remark and in fact the last remark as well point at a problem that was mentioned before, 

namely the remaining of the former data: 

- when the user wants to cancel one of the timer blocks, he can do this by selecting the concerning 

block and pushing one button. The user then transmits this change to the VCR. The VCR 

immediately transmits the status to the remote control: the block that was to be cancelled is not 

active anymore as can be seen on the LCD. Unfortunately, the former data of the timer block are still 

displayed when this block is selected, which can be confusing, also with respect to the poor 

understanding of the block system; 
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Another problem with the AV5691 is the following: 

- in case of asking status information, the tape counter position, the tape length, the selected 

program number, and whether the VCR is in timer mode can be read on the LCD of the remote 

control. On the one hand, these data may not be sufficient for a clear Insight, on the other hand, 

the status request just gives one tape counter value for one status button push. Unless there is 

another status request, the same value will still be displayed. In fact, users are not really informed 

by means of the LCD of the remote control, but they have to push the status button almost 

continuously or have to look at the display of the VCR. 
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5. The first user test 

5.1 Introduction 

By means of a user test we would like to have a more precise overview of the problems with automatic 

recording. In fact the user test should give an answer to the following questions (referring to the 

problems in chapter 4): 

- do the participants think of the remote control as a black box; how do they like the way of providing 

input by pressing buttons in a specific order; are they actually able to program the timer? 

- will they forget to put the VCR in 'stand by' mode in case of timer recording; do they know what it 

means if the VCR is in tuner mode? 

- do the participants of the test notice when they have to program two timer blocks that overlap? 

- do they program the correct date when programming a night recording? 

- do they understand the concept of the block system, i.e. will they program a free block that is at the 

end of the list or will they use a free block that lies between two already programmed blocks (as 

offered to them automatically by the remote control)? 

- is it confusing to them that in case of resetting a timer block, this block will keep containing its 

former data? 

- do they think that the status request of the remote control gives enough information; do they want 

to get status information more frequently or continuously? 

5.2 The tasks 

The subjects were given the following six tasks: 

Task 1: •Make the following timer recording: Thursday November, 8th from 20.00h until 

20.30h on 'Nederland 1•.-
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We want to know whether 

- the subjects are able to make a timer recording (while measuring the time they need for it); 

- the subjects put the VCR in 'stand by' mode. 

Task 2: "Make another timer recording: Thursday November, 8th from 20.15h until 21.15h on 

'Duitsland 2'." 

We want to know whether 

- the subjects notice the time overlap with task 1 (if so: before, during or after programming?); 

- the subjects are able to make a timer recording (while measuring the time they need for it); 

- the subjects put the VCR in 'stand by' mode. 

Task 3: "Make again a timer recording: Thursday November, 8th from 16.00h until 17.30h on 

'BAT 1'." 

We want to know whether 

- the subjects are able to make a timer recording (while measuring the time they need for it); 

- the subjects put the VCR in 'stand by' mode; 

- there is a learning effect (measuring the time needed for programming and comparing it with task 

1 ). 

Task 4: "Suppose this night there is a film that lasts from 1.00h until 2.30h on 'Nederland 2' 

which you want to record. Program the timer in the right way." 

We want to know whether: 

- the subjects notice they have to enter the date of the next day (if so: before, during or after 

programming?); 

- the subjects are able to make a timer recording (while measuring the time needed for it); 

- the subjects put the VCR in 'stand by' mode. 

Task 5: "Cancel the recording you programmed in task 2." 
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We want to know whether 

- the subjects are able to cancel a previously programmed recording; 

- the subjects like the way the cancelling or resetting is shown on the LCD of the remote control. 

Task 6: "You want to record a program that from today will be shown every week from 18.30h 

until 19.00h on 'Nederland 3'. Program the timer in the right way." 

We want to know whether 

- the subjects program block 2 or continue at the end of the list (block 5); 

- the subjects are able to make a weekly recording; 

- the subjects put the VCR in 'stand by' mode. 

In appendix II the sheet with the tasks and a list of program numbers that was given to the subjects is 

added. 

After the subjects performed the tasks they were asked to give their opinion on the tasks, the status 

information and the remote control in general. 

5.3 Preliminary remarks 

the subjects 

The 7 subjects that were chosen for this user test are employees or students of the Institute for 

Perception Research IPO. This is an disadvantage in that all the subjects had a more or less technical 

background. However, this restriction was necessary because of time limitations. 

the sessions 

During the sessions the AV5691 remote control, the VR6390 and a monitor were used. The subjects 

were observed by the interviewer who measured the time, wrote down all the scores and remarks (the 

subjects were asked to think aloud) and intervened if necessary. Only before the start of the task the 

subjects were given the possibility to read the concerning part of the manual (the Dutch version of the 

one in appendix I) as long as they thought it would be necessary to perform the tasks well. 
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5.4 Before the start of the tasks 

experience with timer programming: 

none: 

little: 

much: 

subjects 3, 5, 7 

subject 6 

subjects 1, 2, 4 

(the subjects that have little or much experience do not use the manual 

for programming) 

- subject 1 often programs the Philips V2000. 

time needed to read the manual before the start of the tasks: 

subject: 

time (min.): 

1 2 

18 6 

mean time: 8 min. 

3 

8 

4 

1 

5 6 
10 6 

7 

4 

- subjects 3, 4, 7 think, when comparing the illustrations in the manual with the buttons of the 

remote control, that the timer key mentioned in the manual, is the one on the remote control 

that is actually the clock settings key. 

5.5 Results 

5.5.1 Task 1 

able to make a timer recording: subjects 1, 2, 3, 5, 7 

subject: 

time (min:sec): 

mean time: 

1 

3:00 

2:20 

2 

1:00 

3 

2:10 

5 

2:40 

7 

2:30 

- subject 4 tries to use the clock settings function to program the timer. After explanation he 

succeeds in performing the task within 40 seconds; 
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- subjects 1, 5, 6, 7 start the task by pushing the status button (as the manual told them to 

do), subjects 2, 3 do not; 

- subject 3 programs block two instead of block one (which is the first free block), after having 

pushed the '2' of '20.00h' ( and thus selecting block 2) instead of first pushing the timer 

button. After the task the data from block two are put in block one by the interviewer and 

block two is reset to get the correct starting-point for the following tasks; 

- subject 5 does not find the status Information (after having pushed the status button at the 

start of the task) very clear, because nothing about the timer blocks appears in the display of 

the remote control; 

- subject 5 does not know what ·1 • (in fact the first free timer block) means after having 

pushed the timer button for the first time, and tries the'+' key, but when she finds out that '2' 

appears on the display, she returns to block one with the•-• key; 

- subject 6 programs '22:22' for the start time, because she does not know how to get the '2' 

at the left position, and uses the'+/-' keys to get '20:00' in the display; 

- subject 6 expects that she has to program the day (Thursday in this case); 

- subject 6 forgets to transmit the data; 

- subject 7 thinks that instead of the date he has to input the number of days that are yet to 

pass before the date of recording; 

- subject 7 forgets to push the timer button when he wants to program the start time, but 

when he notices that block two appears he returns to block one (by pushing '1 ') and 

performs the task correctly. 

puts VCR in 'stand by' mode: subjects 1, 4, 5, 

- subject 3 puts the VCR in 'stand by' mode at the start of the task. Therefore the VCR is in 

'stand by' mode during all tasks, but subject 3 never mentions 'stand by' anymore; 

- the interviewer reminds subjects 2, 6, 7 of putting the VCR In 'stand by' mode, which is 

done by them. 

5.5.2 Task 2 

notices overlap: subjects 2, 4 (both bet ore programming) 

- subject 2 expects the VCR to give a warning; 

- subjects 1, 3, 5, 6, 7 are told afterwards there is time over1ap. 
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able to make a timer recording: 

subject: 1 

time: 2:30 

mean time: 1 :30 

2 

1:00 

subjects 1, 2, 3, 4, 5, 6, 7 

3 

0:40 

4 

0:50 

5 

1:20 

6 7 
1 :50 2:40 

• subject 5 expects, after having pushed the status button, to see the last input (block one); 

• subject 6 has difficulty again to get the right numbers at the right positions of the start time, 

and corrects with the '+/.'keys.She expects to input first minutes and then seconds. The 

correct way of input is explained to her afterwards; 

• subject 7 wastes time trying to get the indication 'wkly' out of the display. Unfortunately, this 

was not removed by the interviewer after subject 6 had finished her tasks. 

puts VCR in 'stand by' mode: subjects 1, 4, 5, 6, 7 

• subject 2 puts the VCR in 'stand by' mode before starting the task, because timer 

programming is in this case still possible according to him (during all further tasks), which is 

indeed true; 

- subject 5 thinks that the 'stand by' button has to be pushed after every programming task as 

a kind of confirmation. 

5.5.3 Task 3 

able to make a timer recording: 

subject: 

time: 

1 

0:50 

mean time: 1 :00 

2 

0:40 

subjects 1, 2, 4, 5, 6, 7 

4 

0:50 

5 

0:40 

6 

0:50 

7 

1 :10 

• subject 3 types the wrong date but does not know how to get back to input the right one. 

The interviewer tells her after two minutes to push the timer button a few times to walk 

through the input cycle again. 
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puts VCR in 'stand by' mode: subjects 1, 6, 7 

- subject 4 puts the VCR in 'stand by' mode before starting the task, because timer 

programming is in this case still possible according to him (during all further tasks). So he 

knows the VCR has to be in 'stand by' mode for timer operation; 

- subject 5 does not get the VCR out of the 'stand by' mode after task 2, so the VCR is in 

'stand by' mode during all further tasks. However, subject 5 never mentions 'stand by' 

anymore, so it is not clear whether she knows the VCR has to be in 'stand by' mode. 

5.5.4 Task 4 

notices that next day: 

able to make a timer recording: 

subject: 

time: 

1 

0:50 

mean time: 0 :50 

subjects 1, 2, 4, 5, 6, 7 

(all of them before programming, except for subject 4 who 

noticed during programming) 

subjects 1, 2, 4, 6, 7 

2 

0:30 

4 

0:30 

6 

0:50 

7 

1 :30 

- subject 3 does not know how to get the '1' of '01 :00h' at the right position and after getting 

'11 :11' on the display, she resets the start time by pushing the button 'X'. Finally, the 

interviewer helps her; 

- subject 5 forgets to input the date, but does not know she can use the timer button to start 

the cycle all over again. The interviewer informs her; 

- the time of subject 7 for timer programming includes the time spent on thinking aloud about 

the date of the following day. 

puts VCR in 'stand by' mode: subjects 1, 6, 7 
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5.5.5 Task 5 

able to reset block: 

subject: 

time: 

subjects 1, 2, 5, 7 

1 

2:20 

2 

0:40 

mean time: 1 :30 

5 7 

1 :50 1 :00 

- subject 1 is not sure about the result: although block two is not in the list of active blocks 

that Is displayed on the remote control anym::>re, block two still contains the former data; 

- after resetting, subject 2 takes a look at the contents of block two and is not surprised to 

find the old data; 

- subjects 3, 6 forget to push the transmit button; 

- subject 4 is looking for a 'clear' button, but does not know he has to use the ·x· button; 

- subject 5 first chooses block one and uses '+' to get block two; 

- subject 7 first chooses the wrong 'X' button (the yellow one that is used to get the TV out of 

the teletext mode), but finally the correct (white) ·x· button. 

5.5.6 Task 6 

which block: 

block 2: 

block 5: 

subjects 2, 3, 4, 6, 7 

subjects 1, 5 

- subject 1 gets the first free block two on the display when pushing the timer button for the 

first time and uses the '+' key to reach block five; 

- subject 5 is confused by the contents of block two (the former data of task two instead of 

'00:00', etc. like at the beginning of every task so far) and pushes '5' to get block five; 

able to make a weekly recording: subjects 1, 2, 3, 4, 5, 7 

- subjects 2, 6 expect they have to enter the day of the week instead of the date; 

- subject 3 thinks that the 'X', which is needed to program a weekly recording, only can be 

used for resetting. 

puts VCR in 'stand by' mode: subjects 1, 6, 7 
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5.5.7 Evaluatlon 

status information 

The subjects were asked to compare the display of the remote control with that of the VCR (while 

pushing the status button) and give their opinion. 

general 

- subject 1, 2, 5, 6 pref er to look at the VCR, because it continuously displays the tape 

counter value; 

- subject 2 likes to see the tape counter value all the time on the remote control, but thinks 

the status button could be useful to ask less important information like tape length and 

channel number; 

- subjects 2, 6 want the VCR to compare the length of the timer blocks with the (remaining) 

tape length and to display the result on the remote control; 

- subjects 2, 7 tell they can see on the display of the VCR that one or more timer blocks are 

active and on the display of the remote control which ones are active; 

- subject 6 does not think a remote control is very useful, because according to her one is 

always near the VCR; 

- subject 7 thinks that 'timer 1234' gives enough information and that 'active' in 'timer 1234 

active' is superfluous. 

The subjects were asked to give their general opinion. 

- all of the subjects use both the display of the VCR and the LCD of the remote control for 

visual feedback; 

- subject 1 does not know whether he must use the numerical or the '+/-' keys, or a 

combination; 

- subject 1 thinks the information about the timer blocks on the remote control is clear; 

- subject 1 expects the VCR to give an indication in case of overlap (he did not notice the 

overlap); 

- subject 2 thinks extra status information is superfluous, because it is given automatically 

after programming and transmitting; 

- subject 3 compares the timer button with the carriage return of a computer; 

- subject 5 thinks programming is rather simple; 

- subject 6 finds programming complicated. 
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learning effect 

We can use the time needed for programming of the different subjects during the tasks to measure 

the learning effect, if the time was in fact spent on programming only. In table 1 these scores are 

shown. 

Table 7 scores of subjects on grogrammjng tasks (lime spent on p~raroroioa onl:,l) 

subject: 1 2 3 4 5 6 7 

task: 

1 3:00 1:00 2:10 2:40 2:30 

2 2:30 1:00 0:40 0:50 1:20 1 :50 

3 0:50 0:40 0:50 0:40 0:50 1:10 

4 0:50 0:30 0:30 0:50 

- subject 4 noticed the overlap during the programming (task 4), but it is not very likely this 

had any influence of importance, regarding the time needed in this case. 

In all cases there is a learning effect, as we can see. Every subject Is performing faster during the 

tasks, until the time needed will reach a certain minimum, which is different for most subjects. 

5.6 Discussion 

In spite of the technical background of the subjects, many problems did occur. In the next chapter an 

overview of all of these problems is given. 
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6. Classification of problems 

6.1 Introduction 

In this chapter we will give an overview of all the problems that occurred in the user test, which will be 

done by classifying these problems. The following step is to find a solution for each class of problems. 

Since the overall solution we have chosen for timer programming problems is a dialogue, this dialogue 

will be based on the subsolutions we propose for each class. 

6.2 Classlf lcatlon 

The problems that occurred in the user test can be divided in the following six classes. 

function of buttons 

The timer button is often confused with the clock settings key. Apart from that, not all of the functions 

of the timer button are always known (see also insight in the programming cycle). 

The 'X' key has two functions, namely resetting and the choice for a normal, daily or weekly recording. 

This can cause some confusion. 

It is not always clear that the 'X' symbol stands for resetting. Another problem is that there is a second 

(yellow) ·x· key that cannot be used for VCR operating. 

data input 

Problems with data input concern entering of start and stop time, and the choice between numerical 

and '+/-' keys. 

The most left number of for instance the start time appears at the most right position on the display 

and shifts one step to the left when the next number is entered. Some of the subjects of the user test 

did not understand this way of input. 

Often the '+/-' keys are used to correct a wrong input (e.g. start time, see above) instead of the 

numerical keys, which makes things work much slower. Probably it is not clear that the numerical keys 

can be used as well. 

Sometimes the input of the date is confusing, because some users expect to have to enter a day of 

the week (see also expectations of the use,,. 
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insight in the programming cycle 

The programming cycle is as follows: pushing the status button to see which blocks are already 

programmed (not necessary), pushing the timer button to get the first free block, pushing the timer 

button again to provide the first input, entering data, pushing the timer button to provide the next 

input, etc. and finally pushing the timer button after the last input has been provided. The display then 

gives an indication that the data of the block have to be transmitted to the VCR. Finally, to make a timer 

recording possible, the VCR has to be put in 'stand by' mode. 

Often the timer button is not pushed to open the first input: users try to enter the first data but reach 

another block and have to return (if they notice they have the wrong block). Usually this error is only 

made once. 

In case of entering wrong data (and pushing the timer button) it is possible to correct the input by 

walking through the cycle by pushing the timer button and enter the right data. However, not 

everyone knows this is possible. 

Transmitting and putting in 'stand by' mode is sometimes neglected (see also forgetfulness of the 

user'}. This could result from too little insight in the technical system. One subject of the user test even 

thought that pushing the 'stand by' button is a kind of confirmation of the programming task. 

insight in the block system 

There is some misunderstanding concerning the block system of automatic recordings. Instead of 

programming the first free block two in the user test, some subjects chose block five. The reasons for 

this choice are not clear. However, the fact that old data are not removed from a free block certainly 

contributes to this misunderstanding (see also expectations of the user'}. 

'forgetfulness· of the user 

Actually the word 'forgetfulness' is not correct, because it implies that forgetting is a fault of the user 

instead of a fault of the design of the remote control (hence the quotation marks). 

The problems include: 

- forgetting to transmit the data after programming and resetting; 

- forgetting to put the VCR in 'stand by' mode after programming; 

- forgetting to compare the contents of a new programmed block with the contents of already 

programmed blocks to find out whether there is any time over1ap; 
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- forgetting to program the correct date in case of a night recording. 

expectations of the user 

The following expectations can be derived from the user test: 

- expecting to see more (status) information about the timer blocks in the display before the 

programming is actually started, especially when all blocks are free; 

- expecting the VCR to give a warning in case of time overlap; 

- expecting to see the last input when pushing the status button after programming; 

- expecting to input a day of the week instead of a date; 

- expecting old data in the blocks to be removed after resetting or finishing of an automatic 

recording; 

- expecting to see a continuous tape counter value on the display of the remote control; 

- expecting the VCR to compare the length of the timer blocks with the (remaining) tape length. 

6.3 Subsolutlons 

We will take a look at the different classes of problems and give appropriate subsolutions by translating 

these solutions into recommendations for the design of the dialogue. 

function of buttons 

Each button should have only one clear and distinct function. 

If possible, the number of function buttons should be limited. 

However, adding a new button for a new function is preferred to a button with two functions to avoid 

confusion about the function of a button. 

data input 

The input of start and stop time should be done by displaying the first number of the input at the most 

left position on the screen instead of at the most right position and shifting to the left. The second 

number should be displayed at the second left position, the third one at the third left position, etc., 

without the necessity to shift. 
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To avoid confusion between numerical and '+/-' keys, only one of both should be used. Numerical 

keys seem the most logical, because of the input of numerical data. The dialogue has to designed in 

such a way that '+/-' keys are in no way preferable to numerical keys and thus can be missed. 

The input of a date should be facilitated with the possibility to enter the day of the week instead. 

insight in the programming cycle 

The user should be guided when walking through the programming cycle. At each point In the cycle it 

must be clear what kind of data have to be entered and what other choices can (cancelling, correcting) 

or should (transmitting, putting in 'stand by' mode) be made. 

There must be the possibility to change already entered data and to decide finally not to transmit the 

entered data (so to cancel the current programming). 

Especially putting in 'stand by' mode has to be stressed. Unlike transmitting, which is clearly a part of 

the programming cycle, putting in 'stand by' mode is also part of the operation of a VCR as a whole, i.e. 

it influences the whole operation of a VCR and not only the timer programming. 

The user should be reminded of the fact that the VCR has to be in 'stand by' mode for a correct timer 

operation. Because he is likely to forget this when using his VCR for playback, direct recording, etc. 

after he has programmed a timer recording, it should be mentioned as much as possible in the 

concerning menus (not only in the timer programming menu). 

Another solution for the 'stand by' problem could be to let the VCR put itseH in 'stand by' mode after 

some time and thus enable timer operation. However, this is only applicable when the tuner of the 

VCR is not needed to watch TV programs. When for instance a monitor (without a tuner) is used 

instead of a television, putting the VCR in 'stand by' mode automatically is not desirable. 

insight in the block system 

It could be possible to make the user understand the block system. Another more likely possibility is 

not to mention the block system at all. The automatic recordings should not get a number, but should 

be ordered in one way or another. In case the recording of a program on TV ends or in case of 

cancelling a previously programmed recording, the contents of such a recording should be removed 

from the memory and the remaining recordings should be reordered. 
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'forgetfulness' of the user 

The user should be reminded of transmitting the data after programming, changing or resetting and of 

putting the VCR in 'stand by' mode (see above). 

He should get a warning when there is time overlap or the entered start/stop time has already passed 

[3] and should be warned when entering an incorrect date in case of a night recording. 

expectations of the user 

The expectations of the user should be met, if possible, by: 

- giving adequate information about how much recordings can still be programmed; 

- warning in case of time overlap (see above); 

- displaying the last input when asking for status information; 

- enabling the user to enter also the day and not only the date (see above); 

- removing the contents of a finished or cancelled automatic recording (see above); 

It is technically not desirable to display continuously the tape counter value on the remote control. In 

this case an almost continuous transmission between remote control and VCR (and vice versa) would 

take place, which requires a lot of power. 

At this point it is decided to focus on the real timer programming part and not deal with the aspects 

concerning tape counter and tape length. 
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7. Design requirements 

7.1 Interaction style 

There are several possible interaction styles that can be used for the dialogue between user and 

remote control, such as menu selection, form fill-in, command language, natural language and direct 

manipulation. 

We will not use a command language, a natural language or direct manipulation as an interaction style, 

mainly because of the following reasons [12]: 

- there is no guidance of the user and thus no prevention of making errors (in case of a command 

language there is also a poor error handling); 

- they are hard to program and need too much memory (and are rather expensive); 

- they do not meet the requirements of a user-friendly remote control: they demand a larger display 

and more buttons (or even pointing devices) and make in consequence the remote control too 

large and complex while giving it an often undesired high-tech look. 

We will use menu selection combined with form fill-in H data entry is required. We have already 

mentioned some advantages of menu-screens in chapter 2, namely guiding the user and giving 

feedback to him. [12] sums up some other advantages of menu selection In comparison with other 

interaction styles: 

- it shortens learning and hardly needs training of the user; 

- it reduces the amount of keys and thus needs less keystrokes; 

- easy prevention of mistakes and good error handling. 

With menu selection it is not always possible to fuHil some tasks like the entry of for instance a time or 

date. In this case choosing an item from a menu could be difficult and Inefficient. Therefore we will 

sometimes use form fill-in (or fill-in-the-blanks) to simplify data entry. The user knows which number 

should be entered at which position on the display and also has immediate feedback. 

Menu selection also has at least one disadvantage in that It works too slow for more experienced 

users. The higher the frequency of use, the higher the desire to move faster through the menus. 

Thus frequent users should be enabled to use shortcuts [12]. 
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7.2 User Interface definition with state transition diagrams 

For the description of the dialogue we will use transition diagrams. By means of such diagrams we can 

give a formal, unambiguous and complete definition of the user interface. Wasserman [13, 14] has 

developed a User Software Engineering (USE) methodology for the specification and implementation 

of interactive information systems. He has extended the 'normal' state transition diagrams to reach a 

formal executable description of the user interaction with a system. One of the goals Is to involve 

users in the early phases of the development of the user Interface. Thus they must also be able to 

read the state transition diagrams. 

The basic features of an extended state transition diagram are the following [14) (see fig.1): 

- a node, shown by a circle, representing a stable state awaiting some user input. An output 

message may be displayed when a node is reached. There are a starting (two concentric circles) 

and a single exit node; 

- an arc, shown by an arrow, connecting nodes to another. Each arc represents a state transition 

based on some input. Input can be a string(' .. .'), an integer, a date, a time or a scalar; 

- an operation, shown by a small square with an associated integer. An action may be associated with 

a transition to represent an operation that is to be performed whenever a specific arc is traversed. 

The description of an output message at a note does not depend on the kind of display or the kind of 

screen, that is, the description can be translated easily into an executable form. The only restriction in 

this context is the size of the display or screen. 

The USE methodology has some serious shortcomings: 

- it is difficult to provide realistic messages as output when the output display is complex [13); 

- the transition diagram notation for form fill-in can be quite complex, involving a node, a transition, 

and possibly an action for every user input on the form [14). 

We will use a simplified notation in the latter case with an adequate explanation to provide a complete 

description. 

In general, we will describe the dialogue using the USE methodology and try not to deviate from this 

method if possible. 

See appendix Ill for more information on USE state transition diagrams. 
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node START 

node HELP 

··-8 
RAPID/USE Tutorial Example Pro~am', 

Ple&R choose:', 
a-Cue a', 
b - Cue b', 
T - Help', 
q • Quh', 

Your choice: ' 

'Valid commands are •a• and • b• ', 
'Prus any key to continue' 

11ode CASEA 
'You are at CASEA', 
'Pl"IIII any key to continue' 

node CASEB 
'You are at CASEB', 
'Prus any key to continue' 

node ERR 
'Sorry, but you made an ern,r -- pleaa U')' agai11.', 
'Pl"IIII any key to contillue' 

node QUIT 
Tbauk you - good bye' 

Fig. 1 Example of an extended state transition diagram (14] 
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7.3 General user Interface design guldellnes 

Most of the guidelines in the literature concern the interaction between user and computer and not 

the interaction between user and any consumer electronic device. However, some of them may also 

be applicable to the design of our dialogue. 

[15) sums up 162 detailed guidelines for user-interface design. In [12) eight 'golden rules' are given. 

[16) contains a list of recommendations for dialogue design. [17) summarizes recommendations that 

can be found in the literature. The ones that could be important to us are the following: 

1. enclose all infonnation relevant or necessary to the completion of a task within the dialogue; 

2. require a confinnatory input prior to major 'fatal' operations; 

3. require the user to acknowledge the completion of each stage In a sequence, and allow full 

cancellation of the sequence at any stage; 

4. provide a powerful and consistently used 'undo' key or function key; 

5. all functions and buttons should be used consistently throughout the dialogue; 

6. feedback should tell users what effect their action has had on the system, any possible 

consequences of that action and the new system state; 

7. provide feedback both during the task sequence (to infonn the user about the way things 

are progressing) and at completion (to inform the user whether the task has been completed 

success tu lly); 

8. keep the number of items in a menu as low as possible; 

9. the user should see items in a menu as related; 

10. enable experienced users to use shortcuts (see also section 7.1). 
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8. Design of the dialogue 

8.1 Introduction 

We will now design the dialogue step by step using an extended state transition diagram. We will take 

account of the subsolutions we proposed for the different classes of problems in chapter 6, and of the 

general guidelines for dialogue design that can be found in the literature. 

For a better understanding of the lay-out of the several screens is referred to chapter 10 (illustrations 

of the screens of the part of the dialogue that is simulated) and to appendix V (illustrations of the other 

screens). The final state transition diagram after definition of all nodes and arcs is shown in fig. 2 at the 

end of this chapter. 

We first declare the following column positions (see appendix Ill): 

tab t O 0 

tab t 1 1 

tab t 2 11 

tab t_3 17 

In the start screen the date, month and time will be displayed: 

node CLOCK 

cs, rO, t_O, 'date', c_date, t_2, 'month', c month 

rl, t_O, 'clock', c_time, 

r5, t_O, 'PRESS:', 

r6, t_l, '"OK" for operation 

In this situation the VCR will be in 'stand by' mode. Pressing 'OK' gets the VCR out of the 'stand by' 

mode and enables the transition to the next screen. 

·c_time' and ·c_date' are the current time and current date, respectively. 'C_month' is the current 

month and is a scalar aan, feb, mar, apr, may, jun, jul, aug, sep, oct, nov, dee). 

The lines in the lower part of the display will be reserved for the key choices in the concerning screen. 

We will assume that each screen will consist of seven lines. The lay-out of the screen and the number 

of lines and characters will be discussed in the following chapters. The number of seven lines will then 

be justified as well. 

36 



In the CLOCK screen, only the 'OK' key can be pressed. Pressing other keys than the one(s) 

mentioned will not result in any action. This will be the case in all further screens. 

Pressing 'OK' leads to the following transition: 

arc clock single_key 

on 'OK' to VCR 

8.2 The VCR menu 

node VCR 

cs, rO, t_O, 'date', c_date, 

rl, t_O, 'clock', c_time, 

r2, t 1, '1. play', -
r3, t_l, '2. record', 

r4, t_l, '3. edit', 

r5, t_l, '4. install', 

r6, t_O, 'Select number' 

t _2, 'month', c month 

In this screen the date, month and time are displayed too. Until the first two lines will be used for status 

information (see further on), this will be the case in all further screens. 

The choice for one of the items makes a new menu-screen appear. The menu 'play' can include 

functions like wind, rewind, pause and stop. In the 'edit' menu all (future) forms of tape and screen 

editing can be incorporated. 'install' enables the user to store the station numbers and to change the 

clock settings. 

Typing one of the numbers is not followed by typing a carriage return or some other kind of 

confirmation. The numbers are not used for calculation, but only make another menu-screen appear. 

Thus the transition from the VCR is based on an unbuffered input. 

If a certain amount of time (in case of the VR6390 approximately 15 seconds; we will also use this 

value) has passed without any key being pressed, the start screen will be displayed again. 

We have the following arc description: 
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arc vcr single_key 

on '1' to PLAY 

on '2' to RECORD 

on '3' to EDIT 

on '4' to INSTALL 

alarm 15 to CLOCK 

Typing '2' leads the user to the RECORD menu. 

8.3 The RECORD menu 

node RECORD 

cs, r0, t_0, 'date', c_date, t_2, 'month', c month 

rl, t_0, 'clock', c_time, 

r2, t_0, 'Recording:• 

r3, 

r4, 

rS, 

r6, 

t_l, 

t_l, 

t_l, 

t_0, 

'1. direct/one 

'2. timer', 

I 3. return', 

'Select number' 

touch', 

It is always possible to add other possibilities. Of course this goes for all menus. 

In this menu, there is also the possibility to return to the preceding menu and eventually to the start 

screen. 

The transition to the following menu (TIMER if typing '2') is based on an unbuffered input by the user: 

arc record single_key 

on '1' to DIRECT/OT 

on '2' to TIMER 

on '3' to VCR 
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8.4 The TIMER menu 

The TIMER menu and items can be described in the following way: 

node TIMER 

cs, r0, t_0, 'date', c_date, 

rl, t_0, 'clock', c_time, 

r2, t_0, 'Timer recording' , 

r3, t_l, I 1. input', 

r4, t_l, '2. check/cancel', 

rs, t_l, I 3 • return', 

r6, t_0, 'Select nwnber' 

arc timer single_key 

on 'l' to INPUT 

on '2' to CHECK/CANCEL 

on '3' to RECORD 

t_2, 'month', c month 

In section 8.6 we will see that this arc has to be modified for a correct operation. 

8.5 The INPUT menu 

In the INPUT menu all data for a timed recording can be entered. In case all blocks are programmed, 

the message of node ERROR1 will be displayed. Before that, first an operation must be made to see 

whether there are free blocks, so: 

node INPUT 

arc input 

skip to operation 1 

operation 1 

checking for free blocks, 

if so, then go to DATE0 (arc labeled 1), 

else go to ERRORl (arc labeled 2) 
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The concept of the block system is not mentioned to avoid confusion about the selection of a free 

block, which might result from the poor understanding of such a system. The timed recordings do not 

get a number. 

node ERRORl 

cs, r0, t_0, 'date', c_date, t_2, 'month', c_month 

rl, t_0, 'clock', c_tirne, 

r2, c 'At this time', 

r3, c_'no memory', 

r4, c_'available', 

r5, t_0, 'PRESS:', 

r6, t_l, '"OK" to return' 

'OK' is an unbuffered input: 

arc errorl single_key 

on 'OK' to TIMER 

The user now gets the TIMER menu again and may cancel a previous programmed recording if he 

wants to, and then go back to the INPUT menu. 

8.5.1 Entering the date 

If there is at least one free block, the number of free blocks (the variable 'numrec') is displayed in node 

DATED. After pressing the 'OK' key to continue, the programming cycle starts. First, the date is asked. 

Here, form fill-in will be used by displaying·--• (blinking, until a number is entered) and letting the user 

fill in the desired date. When the first number is entered (for instance '3') it will be shown at the right 

position, while a ·o· is shown at the left one (so '03'). The next entered number causes a shift to the left 

(so when after a '3' a '1' Is entered, '31' will be displayed). This will continue until the 'OK' button is 

pressed. The shift to the left is necessary to avoid the situation that first a ·o· has to be entered when 

the ('day'-part of the) date is less than 10 (in case of entering a '3', '3·' would be shown when first 

entering ·o· is left behind). A transition to the next screen is now possible when at least one number is 

entered. 

The frequency of the recording can be selected by pressing the 'A' key. When pressing this key is left 

behind it is assumed the user wants a single recording to be made. Pressing once makes the 

recording a daily one, pressing twice a weekly one, pressing three times again a single one, and so 

on. 'Freq' is a scalar('', dly, wkly) 
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It is assumed that the user wants the recording to be made in the current month, unless the entered 

date has a lower number than the current date. Correction is still possible until 'OK' is typed. 'OK' is 

used here as a carriage return, because the input ('e_date', more precisely the 'day'-part of the date, 

and the frequency) has to be buffered. 

The display then will show the complete date, including day and month. Here is another possibility to 

correct the entered date. How this is worked out can be seen in the following descriptions: 

node DATE0 

cs, r0, t_0, 'date', c_date, t_2, •month•, c_month 

rl, t_0, •clock', c_time, 

r2, c_numrec, •recordings', 

r3, c 'can be' - , 
r4, c_ 'programmed', 

r5, t_0, 'PRESS:', 

r6, t_l, '"OK" to continue' 

node DATEl 

cs, r0, t_0, 'date', c_date, t_2, 'month', c_month 

rl, t_0, 'clock', c_time, 

r2, t_0, 'Enter date:', 

r3, C 1 00 1 

- I 

r4, t_0, 'Press "A" for a daily• , 

r5, t_l, 'or weekly recording•, 

r6, t_0, 'Ready? Press "OK"' 

node DATE2 

cs, r0, t_0, 'date', c_date, t_2, 'month', c_month 

rl, t_0, 'clock', c_time, 

r2, t_0, 'Entered date:', 

r3, t_0, e_day, e _date, e_month, 

r4, t_0, 'Right? Press "OK"', 

r5, t_0, 'Wrong? Press "A"', 

r6, t_0, ' to Alter' 

'E_day' is the 'day'-part of the date and Is a scalar (sun, mon, tue, wed, thu, fri, sat). 

We need the two following transitions: 
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arc date0 single_key 

on 'OK' to DATEl 

arc datel 

on e_date, freq to DATE2 

on 'A' to DATEl 

arc date2 single_key 

on 'OK' to PROGNUM 

on 'A' to DATEl 

8.5.2 Entering the program number 

{e_date, freq buffered input} 

{'A' unbuffered input} 

After the date is finally entered correct, the program number of the TV station may be the following 

input. This part is very similar to the input of the date, except for the second possibility for correction of 

the latter. Since confusion about the right input is not likely to occur after filling in the program number, 

the second correction stage is left behind in this part. We get the following node: 

node PROGNUM 

cs, r0, t_0, 'date', e_date, t_3, freq, 

r2, t_0, 'Enter programnr.:', 

r4, C , __ , - , 
r6, t_0, 'Ready? Press "OK"' 

The first (status) lines (rO and r1) will be reserved for data that are already entered in the current 

programming cycle. Thus the user will always know what he has already programmed. 

When this input is finished we get to the next input by this transition: 

arc prognum 

on prognum to STARTTIME {prognum buffered input} 

8.5.3 Entering the start time 

Now the start time is asked. Form fill-in will be used by displaying '--:--' and letting the user type in the 

desired start time. The number that is typed first will appear at the most left position. The next number 
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will appear at the second position, etc. When all numbers are entered, correction is still possible until 

'OK' is pressed. Node STARTTIME looks like: 

node STARTTIME 

cs, r0, t_0, 'date', e_date, t_2, 'prog. ', prognr,, t_3, freq, 

r2, t_0, 'Enter start time', 

r4, C ·--·--· - . , 
r6, t_0, 'Ready? Press "OK"' 

First the entered time is compared with the current time. Since the date is already entered, it is easy to 

check if the entered time has already passed. If this is the case, the message of node ERROR2.1 will 

be displayed. H not, there will be a check for time overlap. 

If the entered start time falls later than the current time, the entered start time is compared with the 

times that are already in memory to see if it falls between the start and stop time of another 

programmed recording at the same date. If so, the transition to node ERROR2.2 is made. If not, the 

stop time may be entered. 

arc starttime 

on starttime do operation 2 {starttime buffered input} 

operation 2 

checking whether time has passed, 

if so then go to ERROR2.1 (arc labeled 1), 

else checking for overlap, 

if so, then go to ERROR2.2 (arc labeled 2), 

else go to STOPTIME (arc labeled 3) 

In node ERROR2.1 and ERROR2.2 the user is given the possibility to correct the start time: 

node ERROR2.1 

cs, r0, t_0, 'date', e_date, t_2, 'prog. ', prognr, t_3, freq, 

rl, t_0, 'start', starttime, 

r2, c_'Time has passed', 

r4, t_0, 'PRESS:', 

r6, t_l, '"A" to Alter' 
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node ERROR2.2 

cs, r0, t_0, 'date', e_date, t_2, 'prog. ', prognr, t_3, freq, 

rl, t_0, •start', starttime, 

r2, c_'Time overlap:', 

r3, c_timel, I_ I time2, I 

r4, c_'already in memory', 

rs, t_0, 'PRESS:', 

r6, t_l, '"A" to Alter' 

'Time1 • and 'time2' are the start and stop time of a previous programmed recording between which the 

variable 'starttime' falls. In ERROR2.1 and ERROR2.2 the start time is displayed (with the word 'start' 

blinking), but after the return to STARTTIME this time will disappear to make clear that a new and 

correct start time has to be entered. Apart from that, the user may be confused to see two different 

start times on one screen. The user now knows that he will be warned in case of a passed time or an 

overlap and that he still has the possibility to change the start time in the next screen. 

arc error2.1 single_key 

on 'A' to STARTTIME 

arc error2.2 single_key 

on 'A' to STARTTIME 

8.5.4 Entering the stop time 

The input of the stop time is practically similar to the input of the start time. So we get the following 

nodes, arcs and operation: 

node STOPTIME 

cs, r0, t_0, 'date', e_date, t_2, 'prog. •, prognr, t_3, freq, 

rl, t_0, 'start', starttime, 

r2, t_0, 'Enter stop time', 

r4, C '--·--' - . , 
r6, t_0, 'Ready? Press "OK"' 

arc stoptime 

on stoptime do operation 3 {stoptime buffered input} 
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operation 3 

checking whether time has passed, 

if so then go to ERROR3.1 (arc labeled 1), 

else checking for overlap, 

if so, then go to ERROR3.2 (arc labeled 2), 

else go to TRANSMITl (arc labeled 3) 

node ERROR3.1 

cs, rO, t_0, 'date', e_date, t_2, 'prog. ', prognr, t_3, freq, 

rl, t_0, 'start', starttime, t_2, 'stop', stoptime, 

r2, c_'Time has passed', 

r4, t_0, 'PRESS:', 

r6, t_l, '"A" to Alter' 

node ERROR3.2 

cs, r0, t_0, 'date', e_date, t_2, 'prog. ', prognr, t_3, freq, 

rl, t_0, 'start', starttime, t_2, 'stop', stoptime, 

r2, c_'Time overlap:', 

r3, c_timel, • - •, time2, 

r4, c_'already in memory', 

r5, t_0, 'PRESS:', 

r6, t_l, '"A" to Alter' 

arc error3.1 single_key 

on 'A' to STOPTIME 

arc error3.2 single_key 

on 'A' to STOPTIME 

8.5.5 Transmitting the data 

In the TRANSMIT1 menu all data that are entered are displayed and the only thing to finish the 

programming cycle is transmitting the data to the VCR. The user still has the possibility to cancel the 

whole programming cycle. 
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node TRANSMITl 

cs, r0, t - 0, 'date', e _date, 

rl, t_0, 'start', start time, 

r2, t 0, - 'All data entered', 

r3, t_0, 'Ready to transmit', 

r4, t_0, 'PRESS:', 

r5, t 1, '"OK" to Transmit', -
r6, t_l, '"C" to Cancel all' 

arc transmitl single_key 

on 'OK' to TRANSMIT2 

on 'C' to TIMER 

t 2, -
t _2, 

'prog. ', prognr, t_3, freq, 

'stop', stoptime, 

When pushing 'C' the user returns to the TIMER menu and can start a new programming cycle if he 

wants to. If not, he can go back to the VCR menu and finally see the clock in the display of the remote 

control. 

When pushing 'OK' the data is transmitted to the VCR and the user will see the following screens if the 

communication between remote control and VCR is proceeding well: 

node TRANSMIT2 

cs, r0, t_0, 'date', e_date, t_2, 'prog. ', prognr, t_3, freq, 

rl, t_0, 'start', starttime, t_2, 'stop', stoptime, 

r4, c_'Transmitting' 

node RECEIVED 

cs, r0, t_0, 'date', e_date, t_2, 'prog. ', prognr, t_3, freq, 

rl, t_0, 'start', starttime, t_2, 'stop', stoptime, 

r2, c_'Data received well', 

r3, c_'by VCR', 

r4, t_0, 'PRESS:' 

r5, t_l, '"OK" for VCR options', 

r6, t_l, '"SB" for stand by' ('SB'= 'stand by'} 

If the data are not received well by the VCR, the message of node ERROR4 will be displayed instead 

of the contents of node RECEIVED: 

46 



node ERROR4 

cs, r0, t_0, 'date', e_date, t_2, 'prog. ', prognr, t_3, freq, 

rl, t_0, 'start', starttime, t_2, 'stop', stoptime, 

r2, c 'Data not received', 

r3, c_ 'by VCR', 

rS, t_0, 'PRESS:', 

r6, t_l, '"OK" to try again' 

Again an operation must be carried out to decide whether a transition to node RECEIVED or node 

ERROR4 will be made. 

arc transmit2 

skip to operation 4 

operation 4 

checking whether data reach VCR, 

if so, then go to RECEIVED (arc labeled 1), 

else go to ERROR4 (arc labeled 2) 

We have the following arcs: 

arc received single_key 

on 'OK' to VCR 

on 'SB' to CLOCK 

arc error4 single_key 

on 'OK' to TRANSMIT2 

The VCR has to be put in 'stand by' mode (so back to the CLOCK screen), because otherwise a timer 

recording would not be possible. 

8.6 The CHECK/CANCEL menu 

In the CHECK/CANCEL menu the user can check, change and cancel the contents of previous 

programmed recordings. We make the following assumptions: 
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- the programmed recordings are ordered first by date and then by start time to enable easy 

checking; 

- like in the INPUT menu, the recordings are not numbered in the display. The numbers of the blocks 

are only used internally for changing or cancelling a timer recording in the CHECK/CANCEL menu 

(see below); 

- when a timer recording is cancelled or a recording is finished. all data are reset and the concerning 

recording cannot be found anymore by means of the CHECK/CANCEL menu. Thus confusion 

about whether a block is cancelled or not is avoided. 

If there is at least one recording programmed the first screen of the menu shows the first programmed 

recording of the order mentioned above. The user may change or cancel this recording, go to the 

next recording, or retum to the TIMER menu. 

If there are no recordings in memory the user has to retum to the TIMER menu (by means of node 

ERROR7). We thus need a operation after the (modified) transition from the TIMER menu: 

arc timer single_key 

on 'l' to INPUT 

on '2' skip to operation 7 

on '3' to RECORD 

operation 7 

checking whether recordings in memory, 

if so, then go to CHECK/CANCEL (arc labeled 1), 

else go to ERROR7 (arc labeled 2) 

node CHECK/CANCEL 

cs, rO, t_O, 'date', e_date, t_2, 'prog. ', prognr, t_3, freq, 

rl, t_O, 'start', starttirne, t_2, 'stop', stoptime, 

r2, t_l, 'l. alter/cancel', 

r3, t_l, 1 2. next', 

r4, t_l, '3. return', 

rS, t_O, 'Select number' 

'Freq' is the 'frequency' of the recording, i.e. a single, daily or weekly recording. 

arc check/cancel single_key 

on 'l' to ALTER/CANCEL 

on '2' to CHECK/CANCEL 

on '3' to TIMER 
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In section 8.6.3 we will explain this arc and see that this arc has to be modified for a correct operation. 

node ERROR7 

cs, r2, c_'No recordings', 

r3, c_'in memory', 

rS, t_0, 'PRESS:', 

r6, t_l, '"OK" to return' 

arc ERROR7 single_key 

on 'OK' to TIMER 

If the CHECK/CANCEL menu can be reached, a recording may be altered or cancelled after having 

chosen the 'alter/cancel' option: 

node ALTER/CANCEL 

cs, r0, t_0, 'date', e_date, t_2, 'prog. ', prognr, t_3, freq, 

rl, t_0, 'start', start time, t_2, 'stop', stoptime, 

r3, t_0, 'PRESS:' 

r4, t_l, '"A" to Alter', 

rS, t_l, '"C" to Cancel', 

r6, t_l, '"OK" to Return' 

arc alter/cancel single_key 

on 'A' to ALTERl 

on 'C' to CANCEL 

on 'OK' to CHECK/CANCEL 

8.6.1 Altering a programmed recording 

The contents of a timed recording can be altered as follows: 

- first push 'A' (in the ALTER/CANCEL menu) to see the date and the frequency in the display 

(below the two status lines). Then numbers can be entered (form fill-in) to replace the current value 

(first at the most left position). The way of providing input is similar to that of the entering of the date 

(section 8.5.1 ). The 'A' button is used to alter the frequency; 

- push 'OK' to confirm the change. The new value will be placed in the status lines of the next 

screen. When pushing 'OK' immediately without having changed anything the old value will be 

used; 
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- now the program number can be altered, which is similar to the altering of the date. Push 'OK' to 

confirm or to go at once to the start time; 

- start and stop time can be changed with ways of providing input and a set of error feedback screens 

that are similar to that of sections 8.5.3 and 8.5.4, but with a few modifications (see below}; 

- now the altered data can be transmitted. If wanted, the altering cycle can be walked through again 

or the operation may be cancelled. In the latter case the old data (before the altering} will remain in 

memory. Otherwise they will be removed from memory. 

The screens and transitions we need are described in the following sections. 

8.6.1.1 Altering the date 

node ALTERl 

cs, rO, t_0, 'date•, e_date, t_2, 'prog. •, prognr, t_3, freq, 

rl, t_0, •start', starttirne, t_2, 'stop•, stoptirne, 

r2, t_0, 'Enter new value:', 

r3, c_'Date: ', e_date, " ", freq, 

r4, t_0, 'Press 'A' to alter', 

rS, t_l, 'frequency', 

r6, t_0, 'Press "OK" to confirm' 

arc alterl 

on e_date to ALTER2 

8.6.1.2 Altering the program number 

node ALTER2 

{e_date can be changed} 

{e_date buffered input} 

cs, r0, t_0, 'date', e_date, t_2, 'prog. ', prognr, t_3, freq, 

rl, t_O, 'start', starttirne, t_2, 'stop', stoptirne, 

r2, t_0, 'Enter new value:', 

r3, c_'Prog.: ', prognr, 

rs, t_0, 'PRESS: I, 

r6, t_l, '"OK" to confirm', 

arc alter2 

on prognr to ALTER3 

{prognr can be changed) 

{prognr buffered input} 
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8.6.1.3 Altering the start time 

node ALTER3 

cs, r0, 

rl, t_0, 

t_0, 'date', e _date, 

'start', starttime, 

t_2, 'prog. ', prognr, t_3, freq, 

t_2, 'stop', stoptime, 

r2, t 0, 'Enter new value:', -
r3, C 'Start: ' starttime, - , {starttime can be changed} 

rs, t - 0, 'PRESS:', 

r6, t_l, '"OK" to confirm', 

arc alter3 

on starttime do operation 5 {starttime buffered input} 

Operation 5 must be performed to check whether the entered time has passed or whether there is 

some time overlap. 

operation 5 

checking whether time has passed, 

if so then go to ERRORS.l (arc labeled 1), 

else checking for overlap, 

if so, then go to ERRORS.2 (arc labeled 2), 

else go to ALTER4 (arc labeled 3) 

node ERRORS.l 

cs, r0, t_0, 'date', e_date, t_2, 'prog. ', prognr, t_3, freq, 

rl, t_0, 'start', starttime, t_2, 'stop', stoptime, 

r2, c_'Time has passed', 

rS, t_0, 'PRESS:', 

r6, t_l, '"A" to Alter' 

node ERRORS.2 

cs, r0, t_0, 'date', e_date, t_2, 'prog. ', prognr, t_3, freq, 

rl, t_0, 'start', starttime, t_2, 'stop', stoptime, 

r2, c_'Time overlap:', 

r3, c_timel, •-• time2, 

r4, c_'already in memory', 

rS, t_0, 'PRESS:', 

r6, t_l, '"A" to Alter' 

51 



'Time1' and iime2' are start and stop times of a previously programmed recording according to section 

6.4.5.3. The only difference with this section is that on the screens of node ERRORS.1 and 

ERRORS.2 and the screen following these error messages (node ALTER3) the new (though not 

correct) value of the start time is displayed. In the AL TER4 screen the new and oorrect start time will be 

displayed. 

arc errorS.l single_key 

on 'A' to ALTER3 

arc errorS.2 single_key 

on 'A' to ALTER3 

8.6.1.4 Altering the stop time 

node ALTER4 

cs, r0, t_0, 'date', e_date, t_2, 'prog. •, prognr, t_3, freq, 

rl, t_0, 'start', starttime, t_2, •stop', stoptime, 

r2, t_0, 'Enter new value:', 

r3, c_'Stop: •, stoptime, 

rS, t_0, 'Press "OK"', 

r6, t_l, 'to confirm•, 

arc alter4 

on stoptime do operation 6 

operation 6 

checking whether time has passed, 

if so then go to ERROR6.l (arc labeled 1), 

else checking for overlap, 

{stoptime can be changed} 

{stopti.me buffered input} 

if so, then go to ERROR6.2 (arc labeled 2), 

else go to TRANSMIT3 (arc labeled 3) 

Operation 6 is similar to operation 5, except for the fact that we now use the stop time for oomparison. 
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node ERROR6.1 

cs, rO, t_0, 'date', e_date, t_2, 'prog. ', prognr, t_3, freq, 

r1, t_0, 'start', starttime, t_2, 'stop', stoptime, 

r2, c_ 'Time has passed', 

r5, t_0, 'PRESS:', 

r6, t_1, '"A" to Alter' 

node ERROR6.2 

cs, r0, t_0, 'date', e_date, t_2, 'prog. ', prognr, t_3, freq, 

r1, t_0, 'start', starttime, t_2, 'stop', stoptime, 

r2, c_ 'Time overlap:', 

r3, c_time1, '-', time2, 

r4, c_'already in memory', 

r5, t_0, 'PRESS:', 

r6, t_ 1 , '"A" to Alter' 

arc error 6.1 single_key 

on 'A' to AL TER4 

arc error 6.2 single_key 

on 'A' to AL TER4 

8.6.1.5 Transmitting an altered timed recording 

When all data are altered the user has three choices: he can transmit the data, correct the old data by 

walking through the altering cycle again or decide to leave the old data unchanged and return to the 

CHECK/CANCEL menu. 

The remote control uses the internal numbers that are connected with the blocks to send the data to 

the VCR. For transmitting the node TRANSMIT1 is reached and the whole process is handled like in 

section 8.5.5. 
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node TRANSMIT3 

cs, r0, t_0, 'date', e_date, 

rl, t_0, 'start', start time, 

r2, t_0, 'Ready to transmit', 

r3, t - 0, 'PRESS: I, 

r4, t - 1, '"OK" to Transmit', 

rS, t - 1, '"A" to Alter', 

r6, t_l, '"C" to Cancel' 

arc transmit3 

on 'OK' to TRANSMITl 

on 'A' to ALTERl 

on 'C' to CHECK/CANCEL 

t_2, 'prog. ', prognr, t_3, freq, 

t_2, 'stop', stoptime, 

{'C' unbuffered input} 

8.6.2 Cancelling a programmed recording 

Cancelling a timer recording is possible after having pushed 'C' in the ALTER/CANCEL screen. Then 

1he following screen appears: 

node CANCEL 

cs, r0, t_0, 'date', e date, t_2, 'prog. ', prognr, t_3, freq, 

rl, t 0, - 'start', start time, t_2, 'stop', stoptime, 

r4, t - 0, 'PRESS: I, 

rs, t 1, - '"C" to Cancel', 

r6, t_l, '"OK" to Return' 

Pushing 'OK' brings the user back to the CHECK/CANCEL menu where he may choose another 

already programmed recording. 

Pushing 'C' makes the remote control transmit the cancelling order to the VCR by using the internal 

block number. The node TRANSMIT4 is invoked then. 

arc cancel 

on 'C' to TRANSMIT4 

on 'OK' to CHECK/CANCEL {'OK' unbuffered input} 
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node TRANSMIT4 

cs, r0, t_0, 'date', e_date, t_2, 'prog. ', prognr, t_3, freq, 

rl, t_0, 'start', starttime, t_2, 'stop', stoptime, 

r4, c_'Transmitting' 

If the recording is cancelled the message of node CANCELLED will be displayed: 

node CANCELLED 

cs, r2, c_'Data cancelled', 

r 3 , c _' by VCR' , 

r4, t_0, 'PRESS:' 

r5, t_l, '"OK" for VCR options', 

r6, t_l, '"SB" for stand by' {'SB' s 'stand by'} 

If the data are not cancelled by the VCR because of a bad communication between remote control and 

VCR, the message of node ERROR9 will be displayed instead of the contents of node CANCELLED: 

node ERROR9 

cs, r0, t_0, 'date', e_date, t_2, 'prog. ', prognr, t_3, freq, 

rl, t_0, 'start', starttime, t_2, 'stop', stoptime, 

r2, c_'Data not cancelled', 

r3, c_'by VCR', 

rS, t_0, 'PRESS:', 

r6, t_l, '"OK" to try again' 

Operation 9 must be carried out to decide whether a transition to node CANCELLED or node 

ERROR9 will be made. 

arc transmit 4 

skip to operation 9 

operation 9 

checking whether data reach VCR, 

if so, then go to CANCELLED (arc labeled 1), 

else go to ERROR9 (arc labeled 2) 

We have the following arcs: 
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arc cancelled single_key 

on 'OK' to VCR 

on 'SB' to CLOCK 

arc error9 single_key 

on 'OK' to TRANSMIT4 

8.6.3 Checking programmed recordings 

In the CHECK/CANCEL menu the user may select the 'next' Item just to look at the contents or to 

perform an alter or cancel operation. The screen will be the same as in the CHECK/CANCEL menu, 

with the contents of one of the timed recordings that are stored in memory in the two status lines. 

Since the recordings are not numbered the user must get to know in another way when he is at the 

end of the list. All this is worked out below. 

The first time the CHECK/CANCEL menu appears is after having pressed '2' in the TIMER menu. The 

data that can be seen in the display are the ones of the first programmed recording in memory. 

Immediately after 'next' is chosen, an operation must be performed to check whether this is the last 

recording in memory, so the arc check/cancel has to be: 

arc check/cancel single_key 

on 'l' to ALTER/CANCEL 

on '2' skip to operation S 

on '3' to TIMER 

operation S 

checking whether last recording in memory, 

if so,. then go to ERRORS (arc labeled 1), 

else go to CHECK/CANCEL (arc labeled 2) 

node ERRORS 

cs, r2, c_'No more recordings', 

r3, c_'in memory', 

rS, t_O, 'PRESS:', 

r6, t_l, '"OK" to return' 

56 



arc errors single_key 

on 'OK' to CHECK/CANCEL 

When returning from node ERRORS to node CHECK/CANCEL the first recording in memory will be 

displayed, while when returning from node CHECK/CANCEL the next recording in memory will be 

displayed. 

node CHECK/CANCEL 

cs, rO, t_O, 'date', e_date, 

rl, t_O, •start•, start time, 

r2, t_l, I 1 • alter/cancel', 

r3, t_l, I 2 • next', 

r4, t_l, '3. return', 

r5, t_O, 'Select nwnber' 

t_2, 

t_2, 

'prog. ', prognr, t_3, freq, 

'stop', stoptirne, 

This is the same node we saw before (now with the next recording in memory displayed) and we have 

the transition of arc check/cancel again. 
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9. Discussion of the dialogue 

In this chapter we will discuss the dialogue by comparing it with the subsolutions of section 6.3 and 

the design guidelines of section 7.3. Finally we will discuss the lay-out of the display of the remote 

control and the technical requirements. 

9.1 Subsolutlons for operating problems 

We now will evaluate to what extent the subsolutions of section 6.3 are incorporated in the dialogue. 

function of buttons 

The buttons that are used are: 

- the 'OK' key for item selection, confirmation of data input (carriage return) and permission for further 

actions; 

- the 'A' key for item selection and for altering or correcting already entered data; 

- the 'C' key for item selection and for cancelling certain actions like the input of data; 

- the 'SB' key to put the VCR in 'stand by' mode. 

All these buttons have one distinct function in a particular menu or screen. The dialogue makes clear 

to the user what function each button has. 

data input 

For the input of data form fill-in is used, so it is clear where the data is displayed (feedback) and how 

many digits the input consists of. The first digit of an input appears at the most left position of the 

display. 

Numerical keys are used for the input of the data and the menu selection. For the timer programming a 

so called 'one, two or three digit entry button' (symbol:-/--) is not used. However, when for instance a 

program number is to be selected in the tuner mode (in this mode the VCR only works as a tuner) such 

a button is necessary to choose a number higher than 9 (two digits) or higher than 99 (three digits). So 

when a dialogue for the whole VCR operation should be designed, this button probably has to be 

added. 
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'+/-' keys are not used. They do not seem to be necessary. Perhaps checking of (or glancing through) 

programmed recordings could benefit from such keys, but they are superfluous for the other 

operating options. Checking of the recordings is now possible in only one direction. 

It is not possible to enter the day of the week instead of the date, nor to enter both, because then a 

special menu for the selection of the day has to be added. This would make it difficult to keep the 

concerning screen clearly structured. But in order to meet the problems of the user the day of the 

week is shown after the input of the date, so the user can see immediately whether he has chosen the 

right date. He then has the possibility to correct his choice and enter a new date. 

insight in the programming cycle 

The user is guided when he walks through the programming cycle. In every screen the possible 

further actions and the place where entered data appear (form fill-in) are displayed and to a certain 

extent the user can correct his choice. When wrong data are entered the user is warned and has to 

enter new data. 

After the finishing of every action (input, alter, cancel, check) to user can put the VCR in 'stand by' 

mode or can choose to use the VCR for further operation. It is important to remind the user in as much 

screens as possible of the fact that the VCR has to be in 'stand by' mode for timer recording. Of course 

this can only be done in screens where pressing the 'stand by' button is the last step in a certain 

sequence of actions. In the timer programming screens this is worked out well. 

insight in the block system 

The block system is not mentioned, by leaving behind the numbering of the recordings. When a 

recording is finished or reset, all data are removed from memory. 

'forgetfulness' of the user 

The user cannot finish input, altering or cancelling actions without having transmitted the data to the 

VCR. In the dialogue the user is asked to transmit the data. The same goes for putting the VCR in 

'stand by' mode. 

There is a warning in case of time overlap, but it is not possible to give an explicit warning if the user 

wants to program a night recording with the wrong date. However, in case he wants to program a 
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recording for the coming night and he enters the current date, he gets a warning that the time has 

passed. In this way he is indirectly warned that he has over1ooked the transition between two days. 

expectations of the user 

The following expectations of the user are met in the dialogue: 

- the number of recordings that still can be programmed is displayed; 

- there is a warning in case of time overlap (see above); 

- the contents of a finished or cancelled recording are removed. 

Entering of the day is not possible, but when the date is entered the day is also displayed (see 

above). 

9.2 Design guldellnes 

We will now discuss the guidelines of section 7.3 and see to what degree they are taken into account. 

All information that is relevant or necessary to the completion of a task is enclosed in the dialogue, i.e. 

the user gets all information that is needed to complete the programming task. He knows what specific 

tasks can be performed and gets help in each screen when performing those tasks. 

Prior to major 'fatal' operations a confirmatory input is required. The major 'fatal' operations in our 

dialogue are the altering and cancelling of previous programmed recordings. In the last screen of the 

altering cycle the user can confirm the whole altering operation by pressing 'OK'. The same goes for 

the cancelling operation by pressing the 'C' button. In the last screens of these two operations also full 

cancellation of the sequences is allowed by pressing 'C' and 'OK' respectively. The input of a new 

timer recording may be cancelled as well. 

In general the 'C' key is used as an 'undo' key to cancel certain operations (except for the cancel 

operation where this operation is left behind by pressing 'OK' as mentioned above). However, this key 

cannot be used in every stage, but only when this possibility is displayed. On the one hand this is 

because of limitations of the display size (we will come to that later). On the other hand, when giving 

only at the end of a sequence (but before transmitting) the possibility to cancel, it could be made clear 

to the user which parts a sequence consists of (namely a programming part and transmitting) and 

could give him more insight in a certain cycle. 
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The 'OK', ·c· and 'A' keys are used consistently throughout the dialogue. Although in one screen the 

·OK' key is used for confirmation of an action (for instance in case of altering data) and in another 

screen for cancellation of an action (in the CANCEL menu), the choice for the key in question seems 

Jogical. Apart from that. in every screen the function of each key in that particular screen is explained. 

Feedback is provided during the task sequence by means of the method of form fill-in and the two 

status lines. In addition a warning is displayed when the entered data are not correct, so the user 

knows what effect his input has had and can take action accordingly. He also gets feedback when the 

data are transmitted, i.e. he gets a message whether the data are received well by the VCR. 

The number of Items in the menus is kept as low as possible, partly because of display size limitations 

(this mainly holds for the VCR and RECORD menus). In the actual timer programming part of the 

dialogue there is a maximum of 3 items. More Items are not necessary. In the menus all items are 

related. In the RECORD menu for instance the user can select the kind of recording, while in the 

AL TEA/CANCEL menu he can finish an action in the way he wants to by choosing the appropriate 

key. 

No shortcut is provided for more experienced users. In the dialogue it is possible to walk quickly 

through the several menus because only one button has to be pressed to make the next screen 

appear. For the input of data hardly more time is needed than in case of the normal AV5691 remote 

control operation. 

Experienced users could use the original remote control operation when they do not need the 

guidance and feedback facilities. However, in this case also the error handling is left behind. 

9.3 Display lay-out 

A minimal display size of seven lines is required to show all the information the user needs for a proper 

timer operation. We have the following types of information: 

• status information; 

- information about the items in a menu that can be chosen; 

• information about the kind of actions that can be performed (confirm, alter, cancel); 

- feedback messages; 

- error messages. 

The status information contains the date (Including the day of the week), the program number, the 

start and stop time and the frequency of the recording. It is displayed in the two first lines of every 
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screen where the user may want to see this information. It is useful to make a distinction between the 

status lines and the rest of the screen. 

Information about menu items that have to be chosen by pressing one of the numerical keys is 

displayed below the status lines. This is also the case with feedback and error messages. 

When the 'OK', 'A' or 'C' button have to be used for item or action selection this is displayed in the 

lower part of the screen starting with a line containing 'PRESS:'. In some screens this is worked out in 

another way when it seems necessary for a better understanding by the user (for instance the DATE2 

screen). 

We will use blinking'-' and'-:-' in case of form fill-in, so it is (more) clear to the user how the data have 

to be entered. The blinking words 'start' and 'stop' in the status lines of the concerning error feedback 

screens will be used when data have to be corrected. 

9.4 Technical requirements 

display 

The display will consist of the following parts: 

1. a segment LCD for the two status lines.; 

2. a dot matrix LCD of 5 lines with 20 characters. 

Both segment and dot matrix characters will have a size of approximately 3 (high) mm by 2 mm (wide) in 

the simulation. Total viewing area of the glass is 45 mm high by 60 mm wide. The glass area can be 

integrated within the size of the conventional remote control. 

costs 

The proposed dialogue has some extra features in comparison with the conventional AV5691 that 

would raise the costs: 

- the increased display: the price is fixed by the number of pins and the glass size. How much pins 

are necessary depends on the multiplex ratio (a higher ratio leads to a lower contrast) [18]. The two 

display parts are not standard ones, so development costs have to be taken into account as well; 

- the memory needed: memory space is needed to store the menu-structure and the programmed 

data. 

A preliminary specification of a menu-structure and a menu protocol have already been developed 

within the Remote Control Project Group for the (two way) communication between an audio/video 

system and a Homelink remote control [19]. 
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Fig. 3 The lay-out of the simulated remote control 
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1 o. The simulation 

A part of the dialogue is finally simulated with the SuperCard personal toolkit on the Apple Macintosh 

llx. [20} gives an adequate insight into SuperCard and the SuperTalk programming language, 

including the use of scripts to link objects like cards, buttons and text fields. 

Every node of the dialogue is represented by a screen on a partiaJlar card. Each card has the form of a 

remote control (see figure 3) and has the contents of the concerning node In Its screen. A transition to 

another screen is made by pressing a certain button (with or without having entered some data first). In 

appendix IV some scripts (listings) are given as an example. 

The simulation does not enable the use of blinking characters. 

Only the programming of a recording is simulated, Including the preceding screens. We will give an 

example of this programming to illustrate the way of operation and to show the lay-out and contents of 

the screens. We will look at a correctly programmed recording and after that show the different error 

feedback screens. 

Suppose we want to enter the following recording. Date: February, 5th, program number: 14, 

starttime: 21.00h, stoptime: 21.30h. Then the following screens have to be walked through: 

HT£ 28 l'IRTH 

CLDCK I 1:28 

PRESS: 
'OK' ~or operation 

Fig. 4 Pressing 'OK' in the CLOCK screen 

DRTE 28 l'IRTH 

CLDCK I 1:28 

1. Play 
2. record 
3. edit 
4. install 

Select number 

Fig. 5 Choosing '2' in the VCR menu 
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DIITE 28 l'lnTN 

CLDCK I 1:28 

Recording: 
1. direct/one touch 
2. timer 
3. return 

Select number 

Fig. 6 Choosing '2' in the RECORD menu 

DIITE 28 l'lnTN 

CLDCK I 1:28 

6 recordings 
can be 

Programmed 
PRESS: 

'OK' to continue 

Fig. B 6 recordings can still be programmed 

(node DATE0) 

DRTE 28 l'lnTN 

I 
1"29 CLDCK I lo 

Entered date: 
tue 05 Teb 

Right? Press 'OK' 
Wrong? Press 'A' 

to Alter 

Fig. 10 Right date, so press 'OK' 

(node DATE2) 

DRTE 28 l'lnTN 

CLDCK I 1:28 

Timer recording 
1. inPut 
2. check/cancel 
3. return 

Select number 

Fig. 7 Choosing '1' in the TIM ER menu 

DIITE 28 "'"™ 
CLDCK I 1:29 

Enter date: 

Press 'A' TOr dail~ 
or weekl~ recording 

Read~? Press 'OK' 

Fig. 9 Entering the date (node DATE1) 

DIIT[ OS 

Enter Programnr.: 

Read~? Press 'OK' 

Fig. 11 Entering the program number 

(node PROGNUM) 
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DRTE OS PIDG H 

Enter start time: 

--1--

Read~? Press 'OK' 

Fig. 12 Entering the start time 

(node STARTTIME) 

DRTE OS PIDG I~ 

ITAIT 
2 1.nn 

l•UU 2 1.3n ITDP I• U 

All data entered 
Read~ to transmit 
PRESS: 

'OK' to Transmit 
'C' to Cancel all 

Fig. 14 Ready for transmission 

(node TRANSMIT1) 

DRTE OS 

2 1.nn 
STAIT l•UU 

PIDG I~ 
ITaP 2 1:30 

Data received b~ VCR 

PRESS: 
'OK' for timer menu 
'58' for stand b~ 

Fig. 16 Operation per1ormed well 

(node RECEIVED) 

D■TE OS PIDG I~ 

2 1.nn 
ITRIT l•UU 

Enter stop time: 

-1--

Read~? Press 'OK' 

Fig. 13 Entering the stop time 

(node STOPTIME) 

DIITE OS PIDli H 
· 2 i.nn 

ITAIT I •UU ITDI' 2 1:30 

Transmittin9 

Fig. 15 Transmitting to the VCR 

(node TRANSMIT2) 

In this case no error messages were given. We will now take a look at the screens that appear when 

operation is not possible in one way or another: 
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DRTE 28 l'lnTH 

CLDCI! 13:S9 

At this time 
no memor:i 
available 

PRESS: 
'OK' to return 

Fig. 17 No more memory left 

(node ERROR1) 

DRTE OS PIDli II-{ 

2 1.nn 
ITRIT l•IJIJ 

Time overlap: 
20115-21145 

alread:i in memor:i 
PRESSI 

'A' to Alter 

Fig. 19 Over1ap with a previous programmed 

recording (node ERROR2.2) 

DRTE OS PIDli H 
ITRIT 20 :l..{S 

Time has Passed 

PRESS: 
'A' to Alter 

Fig. 18 It is 20.50h now on the 5th of 

February (node ERROR2.1) 

The messages in case of time passed or time overlap for the stop time (ERROR3.1 and ERROR3.2, 

respectively) are similar to those for the start time. 
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11. The final user test 

11.1 Introduction 

In this user test it should become clear whether the simulated remote control with the dialogue is 

indeed an improvement. The test is partly the same as the user test described in chapter 5, but now 

the AV5691 remote control is compared with the simulated one. Of course only the tasks concerning 

the input of a timer recording can be performed. So we would like to find out whether: 

- the subjects are able to make a timer recording; 

- the subjects put the VCR in 'stand by' mode; 

- the subjects notice time overlap; 

- the subjects enter the right date in case of a night recording. 

The problems that occurred in the first user test with the AV5691 should occur now as well. Most of 

these problems are to be solved by the simulation. The simulation should guide the subjects to a 

correct solution in case of entering the wrong data. In this case It is important to know whether this 

guidance is worked out in a right way. 

In the final test four subjects have been asked to participate. Each subject performed eight tasks (see 

section 10.2), four with the AV5691, four with the simulation. Two subjects began with the AV5691, 

two with the simulation. Thus not only the performances of each subject on both AV5691 and 

simulation can be compared, but also it can be found out by means of an intersubject comparison 

whether the order influences the performances (transfer effect). The subjects operated the simulation 

on the Macintosh llx (with a SuperMac monochrome monitor) by means of a mouse. No explanation 

was given about the operation of the simulated remote control. Only the idea of the simulation was 

explained. For the rest can be referred to section 5.3 (subjects and sessions). 

The subjects did not have the possibility to walk through the whole menu-structure. The simulation 

started at the timer menu-screen. Problems with operation thus are not a consequence of the 

menu-structure, but result from the guidance within the dialogue or from the simulation. 

After the 'time has passed' message in case of a night recording subjects had to return to the DATE1 

screen instead of to the STARTTIME screen as proposed in the dialogue. This offered the possibility 

to enter the correct date. It is not clear whether in most situations there is the need to correct the date 

or just to correct the STARTTIME. Depending on which situation mostly occurs the screen that is 

returned to can be chosen accordingly. In the final user test only the problems with a night recording 

are examined so in this case the DATE1 screen is the one that is returned to. 
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11 .2 The tasks 

The subjects were given the following eight tasks: 

Task 1: "Make the following timer recording: Saturday January, 19th from 20.00h until 20.30h on 

'Nederland 1'." 

We want to know whether: 

- the subjects are able to make a timer recording (while measuring the time needed for it); 

- the subjects put the VCR in 'stand by' mode. 

Task 2: "Make another timer recording: Saturday January, 19th from 20.15h until 21.15h on 

'Ouitsland 2'. • 

We want to know whether: 

- the subjects notice the time overlap with task 1 (if so: before, during or after programming?) and 

how they react to the error handling of the simulation; 

- the subjects are able to make a timer recording (while measuring the time needed for it); 

- the subjects put the VCR in 'stand by' mode. 

Task 3: "Make again a timer recording: Sunday January, 20th from 16.00h until 17.30h on 'BAT 1'." 

We want to know whether: 

• the subjects are able to make a timer recording (while measuring the time needed for it); 

- the subjects put the VCR in 'stand by' mode; 

- there is a learning effect (measuring the time needed for programming and comparing it with task 1. 

Task 4: "You want to record a program that from today will be shown every week from 18.30h until 

19.00h on 'Nederland 3'. Program the timer in the right way." 

We want to know whether: 

- the subjects are able to make a weekly recording; 

- the subjects put the VCR in 'stand by' mode. 

72 



Task 5: ·Make the following timer recording: Monday January, 21th from 18.55h until 19.20h on 

'Nederland 1·.-

We want to know whether: 

- the subjects are able to make a timer recording (while measuring the time needed for it); 

- the subjects put the VCR in 'stand by' mode. 

Task 6: ·suppose this night there is a film that lasts from 1.00h until 2.30h on 'Nederland 2' which 

you want to record. Program the timer in the right way: 

We want to know whether: 

- the subjects notice they have to enter the date of the next day (if so: before, during or after 

programming?) and how they react to the error handling of the sirrulation; 

- the subjects are able to make a timer recording (while measuring the time needed for it); 

- the subjects put the VCR in 'stand by' mode. 

Task 7: ·Make again a timer recording: Saturday January, 19th from 22.15h until 23.45h on 

'Duitsland 1 '.-

We want to know whether: 

- the subjects are able to make a timer recording (while measuring the time needed for it); 

- the subjects put the VCR in 'stand by' mode; 

- there is a learning effect (measuring the time needed for programming and comparing it with task 4. 

Task B: •From today there will be every day a program on 'Duitsland 3' that lasts from 18.00h until 

18.1 Sh. Program the timer in the right way.· 

We want to know whether: 

- the subjects are able to make a daily recording; 

- the subjects put the VCR in 'stand by' mode. 

In appendix VI the sheet with the tasks and a list of program numbers that was given to the subjects is 

added. 
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After the subjects performed the tasks they were asked to give their opinion on the tasks, the remote 

control and the simulation, and to compare the remote control with the sirrulation. 

11.3 Before the start of the tasks 

experience wfth timer programming: 

none: 

infrequently: 

subjects 2, 3, 4 

subject 1 

time needed to read the manual before the start of the tasks: 

subject: 

time (min.): 

1 

2 

mean time: 6 min. 

11.4 Results 

11.4.1 Task 1 

2 

7 

3 

8 

4 

6 

Task 1 is performed with the AV5691 remote control by: 

Task 1 is performed with the simulation by: 

able to make a timer recording: 

subject: 

time (min:sec): 

1 

1:40 

mean time AV5691: 1 :40 

mean time simulation: 3:50 

subjects 1, 3 

3 

3:50 

subjects 1 , 2 

subjects 3, 4 

- subject 2 presses the clock settings button instead of the timer button and starts to enter the start 

time. He finally discovers he is in the wrong mode, but does not know how to get in the timer mode, 

until the interviewer tells him (after 4 minutes). Subject 2 continues with task 2: 
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- before the start subject 3 expects to get some explanation about the meaning of the buttons of 

the simulation; 

- subject 3 at first does not know that button 1 of the simulation corresponds with the '1' of '1. input' 

of the timer menu; 

- subject 3 at first expects she has to enter the month as well instead of only the date, but then 

assumes the timer can be programmed one month beforehand (which is Indeed correct); 

- subject 3 finds the word 'program number' confusing and prefers something like 'channel'; 

- subject 4 first pushes button 'SB' (stand by) and gets the begin screen (node CLOCK) from 

where she returns to the timer menu by pressing 'OK'. Here she finally chooses item 1; 

- subject 4 only reads the lines concerning pressing the 'A' button and wants to go immediately to 

the next screen by pressing 'OK' (which is not possible). Then she enters '19' (the date) and 

directly after this '01' (the month) in the same screen. In the next screen (node DATE2) she finds 

out she has entered 1 february instead of 19 january and returns to screen DATE1 (by pressing 'A') 

where she enters both date and month again. The interviewer finally explains to her the correct way 

of entering the desired data (after 7 minutes); 

- subject 4 expects to see the entered date instead of the current date in the first status line of 

node DATE2. 

puts VCR in 'stand by' mode: subject 1 

(this does not apply to subject 2) 

- subjects 3, 4 know the VCR has to be in 'stand by' mode for timer operation, but choose directly 

the timer menu of the simulation instead of first putting the VCR in 'stand by' mode and then 

choosing the timer menu (during the first three tasks). 

11.4.2 Task 2 

Task 2 is performed with the AV5691 remote control by: 

Task 2 is performed with the simulation by: 

subjects 1 , 2 

subjects 3, 4 

notices overlap: subjects 1, 3, 4 (1, 3 before, 4 during programming) 

(this does not apply to subject 2: he has not performed task 1, so overtap is not possible)) 
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able to make a timer recording: 

subject: 1 

time (min:sec): 1 :40 

mean time AV5691: 1 :20 

mean time simulation: 2:00 

subjects 1, 2, 3, 4 

2 

0:50 

3 

1:40 

4 

2:20 

- subjects 3, 4, after having been warned for time overlap by the message in screen ERROR2.2, 

are told by the interviewer to enter 21 :00h as a new start time. 

puts VCR in 'stand by' mode: subjects 1, 2 

11.4.3 Task 3 

Task 3 is performed with the AV5691 remote control by: 

Task 3 is performed with the simulation by: 

able to make a timer recording: 

subject: 

time (min:sec): 

1 

1:20 

mean time AV5691: 1 :1 0 

mean time simulation: 1 :1 0 

puts VCR in 'stand by' mode: 

subjects 1, 2, 3, 4 

2 

1:00 

3 

1 :10 

subject 1 

subjects 1, 2 

subjects 3, 4 

4 

1 :10 

- subject 2 does not get the VCR out of the 'stand by' mode after task 2, so the VCR is in 'stand by' 

mode during tasks 3 and 4. 

11.4.4 Task 4 

Task 4 is performed with the AV5691 remote control by: 

Task 4 is performed with the simulation by: 
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able to make a weekly recording: subjects 1, 2, 3, 4 

- subject 1 wants to see the current date on the LCD of the remote control; 

- subject 1 finds the 'X' button for choosing a weekly recording confusing; 

- subject 3 wonders why the current date is not used as a default date, i.e. entering the current date 

(if this is the desired date) should not be necessary; 

- subjects 3, 4 are surprised not to see WKLY' in the DATE2 screen. 

puts VCR in 'stand by' mode: subjects 1, 3, 4 

11.4.5 Task s 

Task 5 is performed with the AV5691 remote control by: subjects 3, 4 

subjects 1 , 2 Task 5 is performed with the simulation by: 

able to make a timer recording: 

subject: 

time (min:sec): 

1 

3:20 

mean time AV5691: 1 :30 

mean time simulation: 2:30 

subjects 1, 2, 3, 4 

2 3 

1 :30 1 :50 

4 

1 :00 

- subject 1 finds the entering of the date difficult, because she thinks the current date in the first 

status line is actually the entered date and she expects it to be changed accordingly; 

- subject 1 likes to enter the name of a channel instead of a program number; 

- subject 3 has to get used to the different order of data entering in comparison with the simulation. 

puts VCR in 'stand by' mode: subjects 1, 2 

- subjects 3, 4 puts the VCR in 'stand by' mode before the start of task 5, knowing the VCR can be 

programmed in this mode (during all further tasks). 
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11.4.6 Task 6 

Task 6 is performed with the AV5691 remote control by: 

Task 6 is perfonned with the simulation by: 

subjects 3, 4 

subjects 1, 2 

notices that next day: subjects 2, 3, 4 (2, 3 during, 4 before programming) 

- subject 1 knows she has to enter the date of the next day when she sees the 'time has passed' 

message, but she wonders why she has to enter the program number again; 

able to make a timer recording: 

subject: 

time (min:sec): 

1 

2:30 

mean time AV5691: 1 :20 

mean time simulation: 2:00 

subjects 1, 2, 4 

2 

1:20 

4 

1 :20 

- subjects 1, 2 mistakenly enter '10:00' as a start time, but know how to change it into '01 :00'; 

- subject 3 discovers she has entered the wrong date when she is entering the program number, 

but does not know how to change the date (she tries the 'X' button). The interviewer tells her after 

2 minutes she can walk through the programming cycle again; 

- subject 4 has difficulty getting the '1' of '01 :00' at the right position. 

puts VCR in 'stand by' mode: subject 1 

- subject 2 leaves the VCR in 'stand by' mode after task 5 ( during further tasks). 

11.4.7 Task 7 

Task 7 is perfonned with the AV5691 remote control by: 

Task 7 is perfonned with the simulation by: 

able to make a timer recording: 

subject: 1 

time (min:sec): 1 :10 

subjects 1, 2, 3, 4 

2 

1:00 
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subjects 3, 4 

subjects 1 , 2 

4 
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mean time AV5691: 1 :00 

mean time simulation: 1 :1 0 

- subject 3 enters the wrong date, but does at first not know how to correct it. 

puts VCR in 'stand by' mode: subject 1 

11.4.8 Task 8 

Task 8 is performed with the AV5691 remote control by: 

Task 8 is performed with the simulation by: 

able to make a daily recording: subjects 2, 3 

subjects 3, 4 

subjects 1, 2 

- subject 1 forgets to press the 'A' button in the DATE1 screen, but cannot return to this screen. 

She expects to select the frequency of the recording in the last part of the programming cycle, as is 

the case with the AV5691 remote control; 

- subject 2 discovers in the DATE2 screen she has forgotten to select a daily recording in the 

previous screen, because she does not see the word 'DL Y' (which actually is never displayed at all); 

- subject 3 is not sure about the 'X' button being the desired one; 

- subject 4 at first wants to press the (correct) 'X' button, but leaves this behind, saying the 'X' 

button can only be the reset button, and tries the status and clock settings buttons. After 3 

minutes the interviewer tells her the 'X' button is the one she should use. 

puts VCR in 'stand by' mode: subject 1 

11.4.9 Evaluation 

general 

- subjects 1, 2, 4 do not use the status button of the AV5691 to open the programming cycle; 

- all subjects need some time to find the correct program numbers (in the list that goes with the tasks) 

that belong to the channels mentioned in the tasks. 
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concerning the simulation 

- subject 1 often presses buttons that have no function (and do not influence operation in any way) in 

a particular screen to find out what happens; 

- subject 1 wonders why in case of entering for instance '01 :00' as a start time all four numbers have to 

be entered, while in case of entering '01' for the date only the '1' button has to be pressed; 

- subject 1 thinks that showing the number of blocks that still can be programmed is useful, but should 

be integrated in the screen (status lines) instead of being displayed in a separate one; 

- subject 1 wants an escape button to be added; 

- subjects 2, 4 clearly spend some time on reading the different screens (during the first task with the 

simulation) and on checking the data before transmitting (during all tasks with the simulation); 

- subject 3 thinks the status lines are useful, because she can see the data she has entered; 

- subject 3 thinks the (simulated) buttons are rather small; 

- subjects 3, 4 have some difficulty Imagining a real remote control Instead of the simulation. 

concerning the simulation in comparison with the AV5691 remote control 

- subjects 2, 3, 4 find the simulation easier to work with because of the step by step guidance which 

prevents making errors; 

- subject 2 thinks the guidance will get irritating if the remote control (in this case the simulation of it) is 

used more frequently; 

- subject 2, 4 expects the manual to be needed when the AV5691 is not used very frequently: in case 

of the simulation however the novice user does not need a manual; 

- subjects 3, 4 are glad they do not have to keep in mind which buttons they need to press in a 

particular screen; 

- subjects 3, 4 have no difficulty to enter the frequency of the recording, because in the simulation 

one is asked for it, and the button that is to be used is also mentioned; 

- subject 4 thinks the simulation is easier to operate because it has less buttons, though she says to 

realize more buttons have to be added if all VCR functions and features are to be implemented. 

learning effect 

We will again try to make some statements about the learning effect. We have the following results in 

table 2 of tasks where all the time was spent on programming only: 
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Table 2 scores ot subjects on programmjng tasks mroe spent on programming only) 

subject: 

task: 

1 

2 

3 

5 

6 

7 

block A: AV5691 

B: simulation 

C: AV5691 

D: simulation 

1 

1 :40 

1 :40 A 

1 :20 

3:20 

2:30 C 

1:10 

2 3 4 

3:50 

0:50 1:40 B 

1 :00 1 :10 1: 10 

1 :30 1 :50 1 :00 

D 1 :20 

1 :00 1:10 0:50 

There is again a learning effect. In this respect we can draw the following conclusions (taking the small 

number of subjects into account): 

- during the first task(s) the AV5691 is operated faster than the simulation; 

- subjects seem to have to get used to the new (simulated) user interface: in the end the tasks with 

the simulation are performed about as fast as with the AV5691; 

- the order of the tasks does not seem to have much influence on the speed of operation. 

11.s Discussion 

In this final user test most of the problems that occurred in the first user test return. Since in this first 

test more tasks (42: 7 subjects and 6 tasks) with the AV5691 have been performed than in the final 

test (16: 4 subjects and 4 tasks). for problems concerning specifically the AV5691 is referred to 

chapters 5 and 6. In this section only the simulated remote control is under discussion (partly in 

comparison with the AV5691 ). In this discussion we always have to keep in mind the number and the 

kind of subjects. Another thing that influences the outcomes of the test is the concept of the 

simulation. Some subjects had difficulty imagining operating a remote control. 

We will first compare the results of the simulation of the dialogue with the subsolutions for the 

operating problems of chapter 6. Then we will draw some overall conclusions and we will end with a 

few recommendations for improvement of the dialogue. 
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11.5.1 Subsolutlons for operating problems 

function of buttons 

The subject showed no difficulty in selecting the right buttons. 

data input 

There still is some trouble with the entering of the start time. However, when the subjects discovered 

they had not entered the start time correctly. they were able to enter the correct value after that. The 

entering of the date is sometimes confusing because the current date is still displayed in the status 

lines. Disadvantage of the simulation was that no blinking characters (that probably would simplify data 

input) could be used. 

insight in the programming cycle 

The subjects are led through the programming cycle. There is one problem: the cycle cannot be left 

for correction of for instance the recording frequency, unless the 'SB' button is pressed, which 

cancels the whole programming. 

When the time has passed in case of a time recording and a new date should be entered, the (same) 

program number has to be entered again. 

insight in the block system 

The block system is not mentioned in the simulated remote control. 

The test did not contain a resetting task, so nothing more can be said with respect to the block 

system. 

'forgetfulness of the user' 

The guidance 'forced' the subjects to perform every action that is needed for a correct operation by 

means of instructions or error messages. 

Putting the VCR in 'stand by' mode is one of the major problems with the conventional remote 

controlled VCR's. Most subjects (in both user tests) seemed to know the VCR has to be in 'stand by' 

mode for a correct timer operation, but only when they were reminded of it. This problem has been 

met in the dialogue where the subjects had the choice between putting the VCR in 'stand by' mode 

and further timer operation. 

expectations of the user 

Most expectations of the users (i.e. the subjects of the first user test) have been met: more 

information about the timer blocks (the number of free ones), warnings in case of time overlap and 

night recording and the possibility to check the day of the week. 
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11.5.2 Concluslons 

The simulated remote control with the new dialogue has two clear advantages in comparison with the 

AV5691 remote control: 

1. the guidance prevents making errors 

By means of its step by step guidance the simulation should lead the user through the programming 

cycle. The subjects were glad they did not have to remember the functions of the buttons and were 

glad they were told which options there are in each screen (like the frequency of recording and 

putting in 'stand by' mode). The subjects seemed to have no difficulty understanding the error 

feedback screens. 

2. the guidance makes a manual superfluous 

Even a novice user may be able to operate the simulation, i.e. possible mistakes are not caused by 

lack of a manual. Subjects that expected at least some explanation about operating the simulation did 

not say afterwards they missed this explanation. However, in the first tasks a few subjects spent some 

time on reading the contents of the screens, which led to a somewhat slower completion of the 

concerning tasks. 

11.5.3 Recommendations 

Although the overall opinion of the subjects about the simulation was positive, there are also at least 

some aspects of the simulation that have to be improved: 

- 'DLY'fWKLY' in case of a daily/weekly recording should be displayed in the DATE2 screen; 

- there is some misunderstanding in some screens about the date in the status lines (current date or 

entered date?). A possibility is to use the word 'current date' in the status lines; 

- the order of the programming cycle should be changed. When there is a message of time passing 

(in case of a night recording), not only the date (first part of the programming cycle) but also the 

program number (second part) has to be entered again, which is a superfluous action. Thus 

entering the program number should be done before entering the date. Entering the date should 

always take place before entering the start and stop time to enable time overlap messages. 
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12. Conclusions 

The dialogue 

Operating consumer electronic devices often cause problems, especially to novice users. The first 

user test confirmed this, although only a small number of mainly non-novice subjects joined in. The 

dialogue designed to meet the timer operation problems solved most of them. The final user interface 

turns out to have the following advantages: 

- the guidance prevents making errors; 

- no manual is needed anymore; 

- the feedback messages from the VCR give the user more confidence about a correct operation: 

- the menu-structure allows different languages to be integrated in the dialogue. 

There are also some disadvantages: 

- raised costs because of a larger display and extra memory; 

- expert users need shortcuts for a faster operation. The final user test, however, did not reveal a 

very large dHference between operating the conventional and the simulated remote control. 

We have to keep in mind that in the first instance the menu-structure is designed for timer 

programming. Other VCR functions, for instance the play functions. do not have to be integrated in 

the dialogue. Actually, this may not even be desirable, because many of these functions have to be 

directly accessible and do not cause as many problems as timer operation. 

The future 

The user interface proposed in this report is just a straightforward solution. It indicates in what direction 

a solution may be found. It is obvious that more comprehensive research on operating problems in 

general and timer programming problems in particular can lead to a clearer insight into problems, 

needs and expectations of users of consumer electronic devices. 
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Appendix I: the manual 
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® Press (e)) again. 
The display shows, for example: 

, c,. ,_, c-:~A:ii.: =, c, 
CLOCK ILi. I_, L LI 

IC,.C,C, I I 
Y!"AR I _, . L.1 _, MHTH I I 

• Press + or - or the digit buttons (0-9) to change the day 
(between 1 to 31). 

® Press (e)) to complete the settings. 
'TRANSMIT' flashes on the Display on the remote control. 

0 Press (IICO) to transmit these settings to the video recorder. 
If the transmission is accepted the Display on the video recorder 
shows, for example: 

r,mr 
I I I IC 

TIMED RECORDING 

='"·'- C LLr·_r_r 

9 
Have you followed the instructions in the chapters 'Installation' 
'Storing 1V stations' and 'Setting the clock'? ' 
If so, proceed with this chapter. 

You can program the video recorder to switch itself on and 
record TV programmes at various times, on various dates, up to 
1 month in advance, or every day or every week at the same 
time. 

Your TV does not need be switched on or tuned to the TV station 
you want to record. 

You can program all the timed recordings on the remote control, 
and then transmit the programming details to the video recorder 
using (IICO). · 
The remote control shows all of the programming steps on its 
Display, and can store up to 6 TIMER blocks. 

Note: 
If during programming a button is not pressed within 1 minute, 
you have to start the programming sequence from the 
beginning. 

To program the next free TIMER block. 

G) Press (~ ~) to receive the latest status information from the 
video recorder (this includes information on the TIMER blocks). 

@ Press (a) so that the next free TIMER block is shown, for 
example: 

\ I I I r ., 

TMIER • 3 '' 1,T,A'f':,7: ; I I I I I ' 

START 

STOP 

• TRANSMIT• 
'I I I I I' ,-,., ,r °"'TE =•=1 

IC.-,.,:, L -' 
, -, . r .-, PFIOG , c, -
I 1·.,:1C, IU 

Note: _. . _ 
If all the TIMER blocks are programmed (or 'active) the Display 
on the remote control shows: 

@ Press (al again. 
The Display on the remote control shows, for example: 

TIMER 3 

,,111,, 
START· , -, , -,, ,, ,,, ,c :'-,'.::, 

• Use (0-9) or + and - to enter the start time of the recording. 

@ Press (al again. 

Note: 
If an invalid start time (e.g. 25:62) Is entered, the start time is 
set to 00:00, and will have to be entered again. 

If the start time was entered correctly, the Display on the remote 
control shows, for example: 

TIMER 3 

START 

,,111,, 
STOP· ,,,,,,, 

,-,., ,r ,c--,..:, ,-,.,.-, 
I 1· .,:1C, 

• Use (0-9) or + and - to enter the stop time of the recording. 

@ Press (a) again. 

If the stop time was entered correctly the Display on the remote 
control shows, for example: 

TIUER 

START 

STOP 

88 

3 

... ,.,, 
, -, I - ·DATE·-,-, 
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se (0-9) or + and - enter the date on which the recording 
to be made. 
ress X to select either DATE, DAILY or WKLY. 
,TE is selected only one recording is made. 
dLY is selected a recording is made every day at the same 

<LY is selected a recording is made every week at the same 

'ress (a) again. 
i date was entered correctly the Display on the remote 
rol shows, for example: 

mlER /1 

START 

STOP 

f=l.1_JC IMTT -,-1 
IL. 1_1_ ...... C ::1 
f -, • C Ctff'.~: ID ws 
I I . ._I LI I LI 

·se (0-9) or + and - to enter the program number of the TV 
on to be recorded from (or the external input 'E'). 

>ress (a} again. 
erything has been entered correctly the Display on the 
ote control shows, for example: 

II I 11; 

nMER •1 
~ I I 1 1 I " .,_ \ I I I l # 

-TRANSMIT-
,. I I J l \ "' 

S7AFIT I -, . I I I IMTT -, J 
•C · -,::, C ::, 

STOP I -, . C c, PAOG I,, \/PS 

I I . _, LI I C1 

te: 
ou want to make more timed recordings repeat steps® to 

1ress (IICO) to transmit the timed recording information to the 
o recorder. 
ing the transmission the symbol ((CO is shown on the Display. 
e transmission is accepted 'TIMER', is shown on the Display 
he video recorder. 
e transmission fails (or the data is not correct, i.e. the start 
, is the same as the stop time) 'ERROR' is shown on the 
,lay on the video recorder. 

:>ress IQ to switch the video recorder to standby mode. 

,eking or changing TIMER blocks 

i=>ress (al on the remote control. 

Press (1-6) or+ and - to select the required TIMER block. 

?ress (a) repeatedly to show the start time, the stop time, 
date and the program number. 
Jse (0-9) or + and - to change the required information. 

Press (a) so that 'TRANSMIT' flashes on the Display. 

Press (IICO) to transmit the changed information to the video 
order. 
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Cancelling a TIMER block 

You can cancel a TIMER block of a recording already in 
progress, or Of a recording not yet started; 

G) Press (.t) 

@Press (1-6) or + and - to select the required TIMER block. 

@PressX 

@Press (11<0} to cancel the TIMER block in the video recorder. 

Important notes: 
- A timed recording will only be made if the video recorder is 
in standby at the start time. If necessary press IQ to select 
standby. 
If the timed recording starts, the timer will automatically switch 
on the video recorder. 

- If a cassette is not loaded in the video recorder after 
programming a timed recording the Display shows 'PROT': 

- If a protected cassette is loaded after programming a timed 
recording 'PAOT' flashes on the Display for 5 seconds. 

The cassette will be ejected. 

- Before • timed recording starts you can use the video 
recorder normally. 

If you continue to use the video recorder after the start time of 
a timed recording, your timed recording, will not be carried out, 
Elll then flashes on the Display. 
You can then still start the timed recording by pressing IQ 
once. 
EIIII will stop flashing. 

- During • timed recording, you cannot use the video 
recorder. You may, however, cancel the timed recording by 
pressing IQ. 

- When the tape reaches the end during a timed recording, 
the cassette will be ejected automatically and the video 
recorder switches itself to standby. 

- If you want to re-use the previously stored information of a 
TIMER block, you only have to re-program the date by pressing 
+ or-. 

One Touch Recording (OTR) 

Use OTR to record immediately for 30, 60 minutes, etc. 

G) Load a cassette. 

@ Press + or - to select the TV station you want to record 
from. 

@ Press the two buttons under (A with OTA) on the remote 
control simultaneously to start the recording. 
The Display shows, for example: 

c,cr
''LL 

OTII 

• 
p C: -· 

The time shown is the time the recording will stop. 

@Each time you press the two buttons under (A with OTA) 
simultaneously, the recording time is extended by 30 minutes. 
If you go too far, press X to return to the current time + 30 
minutes. 



Appendix II: the tasks of the first user test 

OPDRACHTEN 

1. Laat de videorecorder het volgende opnemen: 
donderdag 8 november van 20.00u tot 20.30u op Nederland 1. 

2. Laat de videorecorder nog een tijdopname maken, en wel de volgende: 
donderdag 8 november van 20.1 Su tot 21.1 Su op Duitsland 2. 

3. Laat de videorecorder nog een keer een tijdopname maken: 
donderdag 8 november van 16.00u tot 17.30u op BAT 1. 

4. Stel dat er deze nacht een film is die duurt van 1.00u tot 2.30u op Nederland 2 
en die u wilt opnemen. Programmeer de timer op de juiste manier. 

5. Wis nu de opname die u bij opdracht 2 gemaakt hebt. 

6. U wilt nu een programma laten opnemen dat met ingang van vandaag iedere 
week van 18.30u tot 19.00u op Nederland 3 zal verschijnen. Programmeer de 
timer weer op de juiste manier. 

PROGRAMMANUMMERS: 

1. Nederland 1 
2. Nederland 2 
3. Nederland 3 
4. Duitsland 1 
5. Duitsland 2 
6. Duitsland 3 
7. BAT 1 
8. BRT2 
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Appendix Ill: USE state transition diagrams 

A node definition can contain three different types of information: 

1 . string literals; 

2. variable names, whose current values will be displayed; 

3. output control information, mostly for screen formatting. The format control directives include: 

cs 
hm 

rxx 

CXX 

r+n 

ce 

c_'string' 

t_n 

clear screen and go to home position (rO, c0) 

go to home position (rO, CO) 

to row xx 
to column xx 
forward n rows 

clear to end of screen 

center string on the remainder of current line 

to column denoted by tab t_n 

Keywords used in the arc descriptions include: 

1. slngle_key - to describe unbuffered input, handled one character at a time. We use the 

assumption of inputs terminated by carriage returns as a default. To describe unbuffered input, on 

the according arc in the diagram a'!' is used; 

2. skip - to cause a transition without waiting for user input. On the according arc in the diagram a'+' is 

used; 

3. alarm - to cause a transition after a defined number of seconds. 
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Appendix IV: scripts 

on openCard 
set rect of btn 1 to rect of bkgnd btn 1 
set rect of btn 2 to rect of bkgnd btn 2 
set rect of btn 3 to rect of bkgnd btn 3 
set rect of btn 4 to rect of bkgnd btn 4 
set rect of btn 5 to rect of bkgnd btn 5 
set rect of btn 6 to rect of bkgnd btn 6 
set rect of btn 7 to rect of bkgnd btn 7 
set rect of btn 8 to rect of bkgnd btn 8 
set rect of btn 9 to rect of bkgnd btn 9 
set rect of btn 10 to rect of bkgnd btn 10 
set rect of btn OK to rect of bkgnd btn OK 
set rect of btn A to rect of bkgnd btn A 
global clockdate, freq, xdate, e...date1, e...date2 
put 1 into freq 
put date() into clockdate 
convert clockdate to dateltems 
put "b"&" "&(item 3 of clockdate> into bkgnd field 2 
put•~"&" "&(item 2 of clockdate> into bkgnd field 3 
put "f"&" "&the time into bkgnd field 4 
put "Enter date:" into I ine 1 of bkgnd field 
put" --" into I ine 2 of bkgnd field 
put "Press 'A' for daily" into I ine 3 of bkgnd field 1 
put" or weekly recording" into I ine 4 of bkgnd field 1 
put "Ready? Press 'OK"' into I i ne 5 of bkgnd fie Id 1 
put O into xdate 
put " - " i n to e...da te 1 
put "-" into e...date2 

end openCard 
on closeCard 

put into 
put into 
put "" into 
put "" into 
put "" into 

end closeCard 

bkgnd 
bkgnd 
bkgnd 
bkgnd 
bkgnd 

Fig. 1 Script of card DATE1 

field 1 
field 2 
field 3 
field 4 
field S 
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on mouseUp 
global xdale, e..dale1, e..dale2 
if xdale=O 
then 

put O into e..dale1 
put 1 into xdale 
put 1 into e..dale2 

else 
put e..dale2 Into e..date1 
put 1 into e..dale2 
put O Into xdate 

end if 
put" "&e..date1&e..date2 into line 2 of bkgnd field 1 

end mouseUp 

Fig. 2 Script of button ·1· of card DATE1 

on openCard 
set rect of btn OK to rect of bkgnd btn OK 
set rect of btn Clo rect of bkgnd btn C 
global e..date, prognr, slarltime1, slarttime2, sloptime1, stoptime2, freq 
put "b"&" "&e..date&freq into bkgnd field 2 
put "n"&" "&prognr into bkgnd field 3 
put "l'l"&" "&starttime1&": "&starttime2 into bkgnd field 4 
put "D"&" "&stopt i me 1&": "&stopl i me2 i nlo bkgnd fie Id 5 
put "Al I data entered" into I ine 1 of bkgnd field 1 
put "ReadlJ to transmit" into I ine 2 of bkgnd field 1 
put "PRESS:" into I ine 3 of bkgnd field 1 
put " 'OK' to Transmi l" into I ine 4 of bkgnd field 1 
put " 'C' to Cancel al I" into I ine S of bkgnd field 1 

end openCard 
on c:loseCard 

put '"' into 
put "" into 
put "" into 
put .... into 
put "" into 

end closeCard 

bkgnd 
bkgnd 
bkgnd 
bkgnd 
bkgnd 

field 
field 2 
field 3 
field 4 
field 5 

Fig. 3 Script of card TRANSMIT1 

on mouseUp 
go lo card timer 

end mouseUp 

Fig. 4 Script of button 'C' of card TRANSMIT1 
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Appendix V: screens of the dialogue 

Here the screens of the nodes that are not part of the simulation are shown. The data are not 

displayed. When•--· or•--:--' is displayed this means that at this position the data that are already in 

memory are shown and can be changed if wanted. Not every screen is shown here: for instance the 

error message screens in case of time overlap and time passed are similar to those of the simulated 

part of the dialogue. 

IIIITE 

ITIIIT 

PIOii 

ITDI' 

1. alter/cancel 
2. next 
3. return 

Select number 

Fig. 1 Node CHECK/CANCEL 

DRTE 

ITIIIT 

PRESS: 

PIOii 

ITDP 

'R' to Alter 
'C' to Cancel 
'OK' to Return 

Fig. 3 Node AL TEA/CANCEL 

No recordin9s 
in memor'.:I 

PRESSI 
'OK' to return 

Fig. 2 Node ERROR7 / ERRORS 

tllTE 

ITRIT 

PIOii 

ITDP 

Enter new date1 

Press 'A' for freq. 
Read'.:1? Press 'OK' 

Fig. 4 Node AL TER1 
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DRTE P'IDCi 

liTRIT STDP 

Enter new Pro9.: 

PRESS: 
'OK' to confirm 

Fig. 5 Node AL TER2 

DRTE 

!iTRIT 

P'IDCi 

ITDP' 

Enter new stoPtime: 

--=--
PRESS: 

'OK' to confirm 

Fig. 7 Node AL TER4 

DIIT[ 

!iTRIT 

PRESS: 

P'IDCi 

STDP 

'C' to Cancel 
'OK' to Return 

Fig. 9 Node CANCEL 

DRTE P'IDCi 

!iTRIT !iTDP' 

Enter new start time: 
--:--

PRESS: 
'OK' to confirm 

Fig. 6 Node AL TER3 

DIITE 

!iTRIT 

P'IDCi 

STDP' 

Read~ to transmit 
PRESS: 

'OK' to Transmit 
'A' to Alter 
'C' to Cancel 

Fig. 8 Node TRANSMIT3 

Data cancelled 
b~ VCR 

PRESS: 
'OK'for VCR options 
'58' for stand b~ 

Fig. 10 Node CANCELLED 
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Data not cancelled 
b~ VCR 

PRESS: 
'DK' to tr~ a9ain 

Fig. 11 Node ERROA9 
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Appendix VI: the tasks of the final user test 

QPPBACHTEN 

1. Laat de video recorder het volgende opnemen: 
zaterdag 19 januari van 20.00u tot 20.30u op Nederland 1. 

2. Laat de videorecorder neg een tijdopname maken, en wet de volgende: 
zaterdag 19 januari van 20.15u tot 21.15u op Duitsland 2. 

3. Laat de videorecorder neg een keer een tijdopname maken: 
zondag 20 januari van 16.00u tot 17.30u op BAT 1. 

4. U wilt nu een programma laten opnemen dat met ingang van vandaag iedere 
week van 18.30u tot 19.00u op Nederland 3 zal verschijnen. Programmeer de 
timer weer op de juiste manier. 

5. Maak de volgende tijdopname: 
maandag 21 januari van 18.55u tot 19.20u op Nederland 1. 

6. Stel dat er deze nacht een film is die duurt van 1.00u tot 2.30u op Nederland 2 
en die u wilt opnemen. Programmeer de timer op de juiste manier. 

7. Laat de videorecorder de volgende tijdopname maken: 
zaterdag 19 januari van 22.15u tot 23.45u op Duitsland 1. 

8. Vanaf vandaag is er iedere dag op Duitsland 3 een programma van 18.00u tot 
18.15u. Programmeer de timer op de goede manier. 

PAOGAAMMANUMMEAS: 

1. Nederland 1 
2. Nederland 2 
3. Nederland 3 
4. Duitsland 1 
5. Duitsland 2 
6. Duitsland 3 
7. BAT 1 
8. BAT2 
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