FEELTRACE: Validating a tool for continuous measurement of perceived emotional content
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Abstract: We examined the reliability of a system we developed, which allows people to record their perceptions of emotion on a computer screen. The system is based on the classical activation-evaluation concept but it is applied in a new way based on computer presentation, capturing temporal variation in a natural way. The activation-evaluation framework is presented to respondents as a circle on the computer screen and they are then asked to describe the emotional content of the material by moving a pointer in the circle. The circle shows a number of key emotion words which are placed on the appropriate points in the space so that users take them as points of reference. Stimuli in this study were emotional clips from TV programs involving real interactions. Reliability was assessed by measuring the spread of average co-ordinates for responses to each clip. Distributions were compact showing that FEELTRACE provides a reliable recording tool.
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�1. Introduction

This paper is about a new tool for recording how people perceive other people's emotions. We call it FEELTRACE, because it allows a user to trace the way somebody’s emotions seem to be shifting over time. Feeltrace has been designed to be used for sequences of emotions in real life situations, where the development of emotion is natural and continuous, and traditional instruments (ie questionnaire) are very clumsy. Our system is based on the dimensional approach for describing emotions. Dimensional approach describes emotional states as points in a space with 2 or 3 axes. That kind of approach is well established in psychology, but has never been applied for recording perceptions of emotions over time. What we have done is to display the axes of Activation (vertical) and Evaluation (horizontal)-the dimension that this approach is based on- of an emotional state on a computer screen, and allow users to report their perceptions by positioning a pointer in the appropriate position, using a mouse to control it. We have used various devices to make sure it is easy to grasp what cursor positions mean, including colour coding and words chosen to serve as landmarks.



What we wanted to test is whether with those developments, and with appropriate training, FEELTRACE provides a reliable measuring instrument. That makes it useful in various contexts. We developed it within the context of an IT oriented project called PHYSTA, which is a EC project aiming at creating an artificial emotion recognition system, but we think it has lots of other applications.



Feeltrace is basically displayed through a circle on the computer screen. The circle is divided in four quadrants by the two axes: The Activation and Evaluation one. The activation measures how dynamic the emotional state is. For instance excitement involves a high level of activation, while boredom involves a very low one. Evaluation measures how positive or negative the emotional state is. Happiness is a positive state, while despair is a negative one. This approach is based on many techniques converging on the conclusion that emotion terms can be understood  as referring to points in a space defined by those two axes, and also that the space is naturally circular. Having developed this idea into a recording tool, observers are asked to record their impression of emotional state, by moving a pointer into the appropriate position in the space using a mouse. The pointer is represented by a disc whose colour reflects its position in a way that users find natural. It is pure  red when it is maximally negative and neutral with respect to activation, and pure green when it is maximally positive and neutral with respect to activation. It is pure yellow when it is maximally active and neutral with respect to evaluation, and pure blue when it is maximally inactive and neutral with respect to evaluation. A linked idea was also to show the last few pointer positions as smaller discs, giving the impression that the pointer left a trail, which gradually fades out, and providing a visual indication of the way ratings were being changed over time. There are also landmarks in the form of key emotion words placed at the appropriate point in the space. Thus, observers know how to use the space when recording their impressions by using the axes. Initially their positions were based on published tables giving activation, evaluation values for common emotion words. In preliminary tests, agreement between users was not as close we hoped . We made 2 modifications because of that: 1. (smaller) landmark words were positioned on basis of experiments we ran ourselves using circle and axis format that we intended to use in FEELTRACE  2. (larger) we developed a systematic training package-which is described below. Having made those modifications, an experiment was ran to test the reliability of the revised system. For the revised version, landmarks were placed using the average positions from BEEVer (Basic Emotion English Vocabulary) study- a study in which subjects were asked to mark the position in an activation-evaluation circle where they believe basic emotion words belong.



2. Methodology

Purpose: To test the revised FEELTRACE  reliability 

Subjects The study has been performed by 28 psychology students in Queen’s University of Belfast. 4 of them were excluded from the analysis because during the training session they did not use the system properly. There were 12 males and 12 females aged from 20 to 25.

Procedure Subjects were gradually introduced to the system step by step. The procedure was divided into two sessions: The training session and the main session. In the training session students were provided with a thorough description of the system, by explaining the dimensional approach, the use of colour and the mouse pointer. They were then given some practice tasks  (stage 1: placing words) consisting first of words, that they had to place in the cicle along with some examples such as depression and dull. The examples had the following form:

‘Depressed’ is a pretty passive, negative state. You would probably position the cursor  near the edge of the circle in the bottom left-hand area of the circle, and press down to record your judgement. ‘Dull’ is still passive and negative, but a bit weaker. You might want to position it in the same rough area, but nearer the centre.



Words to be placed in the circle were happiness, contentment, sadness, anger and irritation and they were given to subjects on different cards.

In stage 2-rating visual material  they were presented with faces showing various different emotional states and they were asked to indicate what emotion each face is showing. Faces were showing surprise, disgust, neutrality, happiness, sadness, anger and fear.  Stage 3-rating audio stimuli involved music identification and aimed at introducing observers to recording perceptions of dynamic emotional states. The kind of music that was played was suggesting various emotional states. Subjects were told that it is useful to have a listen through first and do the recording the second time it was played. Stage 4-rating audiovisual stimuli was the the last stage of the training session and it consisted of videoclips showing people in various kinds of emotional states. Participants were told beforehand whom they were going to track. This stage was a natural extension of the previous stages by presenting the verbal content and the audiovisual material at one. FEELTRACE is designed in a way that allows exclusion of participants if they do not use the system properly during the training session. This is done by translating the recording in coloured graphs that is easy to indicate consistency or inconsistency between perceivers.

In the main session there were four videotapes taken from TV programs involving real interactions (not acted). On each tape there were four clips, thus totally 16, two in each quadrant of activation-evaluation space showing strong emotions and two with the same people in relatively neutral state. Each participant rated the clips in a different order in a counterbalanced design







3. Results

Hypothesis 1: Neutral clips were different than emotional clips



The audiovisual material was divided in two main categories (emotional and neutral), and the neutral clips were compared with the emotional ones, with a repeated measures analysis with a within subject design. Variables were the intensity (neutral/emotional) and (8 levels) clips (or speakers). Clips were paired as 1 neutral and 1 emotional for the same speaker. ANOVA confirmed the hypothesis that respondents rated the emotional clips statistically different than the neutral ones, with a significant effect due to the different levels of intensity(F23,1=452.72 p<.000. There were also differences due to the ‘clip’ variable (F161,7=7.06 p<.000), and to the interaction  of intensitiy and clip (F161,7=9.97 p<.000). The basis of the ‘clip’ effect is considered later  . Paired t-tests were then used to explore the interaction further. They show that for all the speakers there is statistically significant difference between the neutral and the emotional clip and thus our hypothesis that the system is able to record and describe the difference between two different emotional states of the same person, has been confirmed. The tables below illustrate the basic parts of all the analyses:



Table 1.The significance of differences between magnitudes scores for clips of different intensity

      

     source�F value

�Significance of F��     within subjects����     intensity�

       452.72�

              .000��     

      clip level�

  7.06�

              .000��     

 clipxintensity interaction�              

  9.97�

              .000��







































































Table 2. The significance of differences of magnitudes scores for neutral/emotional clips of the same speaker





Variable�

Mean�

SD�

difference�

t-value�

2-tail Sig��

Q1 E

�

93.

2714

�

17.910�



23.3158�



4.13�



.000��

Q1 N�

69.

9556�

22.

704�����

Q1 E�

90.

2737�

16.

454�

37.5616�

6.30�

.000��

Q1 N�

52.

7121�

27.

894�����

Q2 E�

104.

0933�

17.

296�

65.0718�

14.05�

.000��

Q2 N�

39.

0215�

23.

935�����

Q2 E

�

101.

8523

�

23.

089

�

66.2425

�

9.85

�

.000��

Q2 N�

35.

6097

�

25.

734�����

Q3 E

�

99.

6250�

18.

209�

31.2363�

6.19�

.000��

Q3 N�

68.

3886�

25.

734�����

Q3 E�

87.

4587�

18.

929�

48.1126�

7.74�

.000��

Q3 N�

39.

3462�

25.

649�����

Q4 E�

92.

1616�

20.

639�

33.5861�

6.86�

.000��

Q4 N�

58.

5755�

20.

756�����

Q4 E�

70.

6472�

31.

705�

18.6009�

3.32�

.003��

Q4 N�

52.

0463�

28.

458�����





Hypothesis  2: Among emotional clips, ‘active’ clips were different in activation from ‘inactive



Clips were matched in four pairs according to their evaluation score. In each pair there was 1 active and the corresponding inactive clip. Within that the two most +vely evaluated make up pair 1, the next most positively make up pair 2, and so on. Means on activation score were compared with a repeated measures analysis with a within subject design. Variables were activation in two levels (active/passive) and clip in 4 levels (most +ve , 2nd most +ve, second most -ve, most -ve. The analysis showed that responses for active clips were statistically different compared to the inactive ones, and thus confirmed the hypothesis that active clips were rated differently than inactives. Specifically, the variation was both due to the different activation levels, different clips (more or less positive) and to their interaction (F 23,1=238.64 p<.000, F69,3=9.12 p<.000 and F 69,3=72.12 p<.000 respectively.

Paired t-tests also showed that each active clip differs significantly than its corresponding inactive and these results can show that subjects made their decisions using the activation dimension thoroughly. The following tables display the basic parts of the analyses.



Table 3. The significance of differences between activation scores for emotional active and inactive clips due to the activation, clip and their interaction



     source�

        F value

�

Significance of F��     within subjects����     activation�

          238.64�

                     .000��    within subjects����     clip�

            9.12�

                     .000��within subjects���� activation X  clip�

           72.12�

                     .000��



Table 4. The significance of differences of active and inactive clips comparing all the positive and negative  ones with their correspondings





Variable�

Mean�

SD�

difference�

t-value�

2-tail Sig��

Q3 A

�

17.6317�

32.551�



-40.8501�



-4.33�



.000��

Q4 P�

58.4818�

31.805�����

Q3 A �

77.9509�

17.367�



114.098�



14.16�



.000��

Q4 P�

-36.1469�

35.316�����

Q2 A �

83.9663�

25.675�



71.6856�



8.10�



.000��

Q1 P�

12.2807�

27.637�����

Q2 A�

87.5824�

15.158�



81.9773�



12.73�



.000��

Q1 P�

5.6052�

27.847�����











Hypothesis 3: Among emotional clips, positive clips were different in evaluation than the negative ones





The evaluation dimension divides the clips into two main categories: positive and negative clips. To confirm our hypothesis that feeltrace can capture this difference, we performed repeated measures comparing all the positive clips with all the negative ones. The clips were matched according to their activation scores and within that the most active is pair 1, the 2nd most active pair 2, the 2nd most passive pair 3 and the most passive is pair 4. Variables were evaluation in two levels (positive/negative), and clips in four levels. The results show that there is significant difference between pairs of different clips due to the different levels of evaluation, clips and their interaction (F 23,1=847.16 p<.000, F 69,3=26.19 p,.000 and F 69,3=8.60 p<.000 respectively. Paired T-tests also showed that all the positive clips were statistically different in evaluation than the negative ones. The following tables summarise these results:





Table 5. The significance of differences between emotional positive and negative clips  due to the evaluation, clip, and their interaction



      source�

 F value

�

        Significance of F��     within subjects����     

     evaluation�              

            847.16�

                     .000��     

       clip�              

             26.19�

                     .000��

evaluationxclip interaction�              

               8.60�

                     .000��



Table 6.  The significance of differences between emotional positive and negative clips comparing positive and negative clips individually





Variable�

Mean�

SD�

difference�

t-value�

2-tail Sig��

Q3

�

59.2208�

19.659

�



113.036�



19.47�



.000��

Q2�

-53.8152�

18.701�����

Q3

�

78.8549�

21.621�



132.2373�



21.91�



.000��

Q2�

-53.3825�

19.193�����

Q4

�

63.8225�

21.406�



148.7029�



21.66�



.000��

Q1�

-84.8804�

18.311�����

Q4

�

52.5787�

26.793�



141.7999�



19.83�



.000��

Q1�

-89.2211�

18.022�����















Hypothesis 4: Feeltrace does give finer discriminations(than emotional/not emotional, quadrant of emotionality-i.e. 5 categories)



Based on the results of comparisons between emotional/neutral, active/passive and positive/negative, next analysis would aim at finding whether there are differences between emotional clips of the same quadrants. 4 paired T-tests have been run, one for each quadrant. What can be illustrated by the numbers is that the system is able to capture differences even between emotions belonging to the same quadrant. However, it seems to be unlikely to capture differences between emotions of the active/negative category as there is no statistical difference between clips of this quadrant, while for quadrants 1, 3 and 4 there have been captured significant differences. More specifically for quadrant 1 the difference between activation means is statistically significant (t-value=2.83 p<.000-for 2-tail sign), for quadrant 2 is not significant (t-value=.77 p>.000), for quadrant 3 activation scores, t-value is -7.03 p<.000 and for evaluation scores t-value=4.33 p<.000, and for quaqrant 4, for activation scores t-value=-8.55 p<.000. The following tables summarise the results:







Table 7.  The significance of differences between emotional clips of each quadrant 



Variable�

Mean�

SD�

difference�

t-value�

2-tail Sig��

Q1 A score

�

12.

2807�

27.637�



20.

9338�



2.83�



.009��

Q1 A score

�

-8.

6531�

26.251�����

Q2 A score

�

87.

5824�

15.158�



3.

6162�



.77�



.451��

Q2 A score

�

83.

9663�

25.675�����

Q3 A score

�

77.

9509�

17.367�



60.

3191�



7.03�



.000��

Q3 A score

�

17.

6317�

32.

551�����

Q4 A score

�

58.

4818�

38.805�



19.

6340�



4.33�



.000��

Q4 A score

�

-36.

1469�

35.

316�����

Q1 E score

�

-89.

2211�

18.022�



4.

3407�



1.

01�





.325��

Q1 E score

�

-84.

8804�

18.311�����

Q2 E score�

-53.

8152�

18.

701�



-.

4327�



-.

07�



.

942��

Q2 E score

�

-53.

3825�

19.193�����

Q3 E 

scosre

�

78.

8549�

21.621�



19.

6340�



4.

33�





.000��

Q3 E 

scosre

�

59.

2208�

19.

659�����

Q4 E

score

�

63.8225�

21.

406�



-11.

2437�



-1.

53�





.139��

Q4 E

score

�

52.

5787�

26.

793

�����



For the graphical presentation of the results we used elipses, each with its centre at the mean co-ordinates for the clip, and extending a standard deviation from the centre in both cardinal directions (table 8 and 9).









                 Table 8. Graphical Presentation of the Results                             	(neutral clips)

�

                  Table 9. Graphical presentation ot the Results    	(emotional clips

�
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