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Abstract: Objective: The purpose of this study was to investigate the effects of the duration of expressions on the
recognition of microexpressions, which are closely related to deception. Methods: In two experiments, participants
were briefly (from 20 to 300 ms) shown one of six basic expressions and then were asked to identify the expression.
Results: The results showed that the participants’ performance in recognition of microexpressions increased with the
duration of the expressions, reaching a turning point at 200 ms before levelling off. The results also indicated that
practice could improve the participants’ performance. Conclusions: The results of this study suggest that the proper
upper limit of the duration of microexpressions might be around 1/5 of a second and confirmed that the ability to
recognize microexpressions can be enhanced with practice.
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1 Introduction

During interpersonal communication, it is im-
portant to be aware of others’ emotions (Matsumoto
et al., 2000; Ekman, 2003b). As a Chinese saying
goes, “Look at the weather when you step out; look at
men’s faces when you step in.” However, not eve-
ryone shows their feelings on their faces. Some indi-
viduals may suppress true emotion and express a false
facial expression. There are also some situations in
which social norms force people to conceal, mask, or
inhibit true feelings in ways depending on politeness,
context, culture or their status (Ekman, 1972). For-
tunately, the suppressed expressions can be expressed
subconsciously in the form of microexpressions and
therefore can be detected by a skilled observer
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(Ekman and Friesen, 1969; Ekman, 2009).

A microexpression is a brief and subtle facial
movement which usually lasts for from 1/25 to 1/5 of
a second revealing an emotion a person is trying to
conceal (Ekman and Friesen, 1969; Ekman, 2001;
2003Db). It expresses one of the six universal emotions:
disgust, anger, fear, sadness, happiness, and surprise.
This kind of facial expression usually occurs in high
stake situations, where people have something valu-
able to gain or lose (Ekman et al., 1992). According to
Ekman et al. (1992), a microexpression is considered
to reflect a human’s real intent, especially one of a
hostile nature. A microexpression, therefore, can be
an essential behavioral clue for lie detection and can
be employed as a means of detecting a dangerous
demeanor (Metzinger, 2006; Schubert, 2006;
Weinberger, 2010). Some extreme actions like ter-
rorist attacks around the world necessitate the use of
various technologies to detect dangerous individuals
and prevent such actions. Analysis of microexpres-
sions was found to be a suitable approach
(Weinberger, 2010).
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Haggard and Isaacs (1966) first discovered mi-
croexpressions which they termed “micromomen-
tary” expressions, and Paul EKMAN then formally
named them microexpressions (Ekman and Friesen,
1969; Ekman, 2003a). Today, there are two main
research groups in this field: one led by Paul EKMAN
and including Mark G. FRANK and Maureen
O'SULLIVAN, and another led by Porter (Porter and
ten Brinke, 2008). Although few peer-reviewed
studies about microexpressions have been published
(Porter and ten Brinke, 2008; Vrij et al., 2010;
Matsumoto and Hwang, 2011), applications of mi-
croexpressions seem to be booming in the USA
(Hoffman, 2008; Mervis, 2009).

A microexpression and a macroexpression differ
only in their duration (Ekman and Friesen, 1969;
Ekman, 2001). However, there have been at least six
estimates of the duration of a microexpression: (1) “A
micro expression flashes on and off the face in less
than one-quarter of a second” (Ekman, 2001);
(2) “Microexpressions (that last 1/3 sec. or less)”
(Ekman and Rosenberg, 2005); (3) “They last for less
than half a second” (Frank et al., 2009); “Microex-
pressions are extremely quick facial expressions of
emotion that appear on the face for less than 1/2 a s”
(Matsumoto and Hwang, 2011); (4) “Microexpres-
sions (1/25-1/5 of a second)” (Porter and ten Brinke,
2008), and “perhaps expressions last well under a
second-perhaps 1/5 to 1/25 of a second” (Ekman and
Friesen, 1975); (5) “The duration of a microexpres-
sion is from 1/3 to 1/25 seconds” (Polikovsky et al.,
2010); (6) “Participants were shown images for du-
rations in the range of microexpressions (15 ms and
30 ms)” (Clark et al., 2008). Thus, there is a lack of
consensus about the time range of the duration of a
microexpression. The difference in duration might
not be large, but for a fleeting thing like a microex-
pression, the difference should be taken into account.
Therefore, the appropriate upper and lower limits of
duration of microexpressions should be clarified. For
this purpose, we can ask participants in a study to
distinguish between microexpressions and macroex-
pressions, which differ only in terms of duration (the
former are short; the latter are long). Supposing that
the accuracy of recognizing a microexpression is
equal to that of recognizing a macroexpression of
longer duration, for the participants there should be
no difference between microexpressions and macro-

expressions even when they are of different durations
(for example, they may think that 1 s happiness is the
same as 3 s happiness). Then why bother to use a
different name for the same thing (i.e., why not call
the happiness of 1 s and 3 s the same macroexpres-
sion)? We can use the duration at and beyond which
the accuracy of recognition of a microexpression is
not significantly different from that of a macroex-
pression as the critical time point to distinguish a
microexpression from a macroexpression, and this
duration can be regarded as a proper upper limit of
duration of microexpressions.

Based on the hypothesis of level of processing
(Craik and Lockhart, 1972), we can say that the
longer is the duration of expression, the deeper is the
processing, and therefore the higher is the accuracy of
recognition. Thus, according to this hypothesis and
the analysis above, for microexpressions of different
durations, there should be a turning point after which
there will be no significant difference between the
recognition accuracy of a microexpression and a
macroexpression (where the level of processing for a
microexpression is not different from that of a mac-
roexpression). Thus, after that time point, there will
be a plateau phase of recognition accuracy in which it
would be meaningless to differentiate microexpres-
sions from macroexpressions. Therefore, we take this
point as an upper limit for microexpressions. The
lower limit of duration of microexpressions should be
determined by physiological constraints (how fast the
facial muscles can make a complete expression) and
the threshold of conscious perception (how long an
expression must last for people to consciously per-
ceive it).

Ekman and Friesen (1974) developed a test
called the brief affect recognition test (BART), in
which one of the six emotions (happiness, disgust,
anger, fear, surprise, and sadness) was presented for
1/100th to 1/25th of a second (it was processed sub-
consciously). In the present study, we employed this
paradigm, which we called the BART condition, to
measure a person’s ability to recognize brief expres-
sions. According to Matsumoto et al. (2000), this test
has the drawback of producing afterimages that affect
judgments and reduce the ecological validity of the
test (it is unlike real life because there are no pre-
ceding or following expressions). In 2003, Ekman
(2003c) published a microexpression training tool
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(METT), in which he eliminated these defects by
inserting an expression between two neutral expres-
sions. We also employed this paradigm, which we
called the METT paradigm.

To our knowledge, there has been no empirical
research that compares the two paradigms. We think
that there should be an empirical test to find out
whether they differ significantly. If participants re-
spond identically to the two paradigms (e.g., in terms
of the accuracy of recognition), then there is no need
to add two neutral images. However, if they respond
differently, then it would be important to find out
whether the responses differ at all levels of duration
of microexpressions or only at shorter levels of dura-
tion. And if the latter was the case, then it would be
important to determine how short a duration is re-
quired to cause a difference in response. In addition,
Warren et al. (2009) noted that there has been no valid
study of the METT. Thus, it is necessary to validate
the METT paradigm and compare it with a good re-
liability and validity test such as BART, which can be
used as a valid criterion for evaluating METT.
Therefore, we employed the two paradigms in our
study. However, the main aims of this study were to
investigate the effect of the duration of expressions on
the recognition ability of fleeting expressions (mi-
croexpressions) and to determine a proper upper limit
of the duration of microexpressions.

2 Experiment 1

To find out how the duration of expressions
may affect the recognition of microexpressions, we
conducted an experiment in which the duration of
exposure to expression pictures was 40, 120, 200, or
300 ms. We employed the two paradigms mentioned
above.

2.1 Materials and methods
2.1.1 Participants

Eleven healthy university students (seven females,
four males, mean age 23.55 years, standard deviation
(SD) 1.75 years) attended the experiment and received
20 CNY for their participation. All the participants
reported normal or corrected-to-normal vision. None
was aware of the purpose of the experiment.

2.1.2 Materials and procedure

A Lenovo computer with a 17-inch cathode-ray
tube (CRT) monitor running at a refresh rate of 85 Hz
and the software package E-Prime (version 1.1) were
used for stimuli presentation and data collection.

The target stimuli were pictures of six basic ex-
pressions posed by two human models which were
selected from the DFAT-504 database (Kanade et al.,
2000) and trimmed to 192 pixelsx220 pixels. All
stimuli were presented on a uniform silver gray
background, which remained silver gray throughout
the experiment. Before the formal experiment, there
were two practice runs. Each run contained six pic-
tures of facial expressions including happiness, dis-
gust, anger, fear, sadness, and surprise. Each picture
was presented on the screen for 2 s. Participants were
asked to identify each expression by selecting from
among the six emotional labels. After giving their
answers, participants were given feedback to inform
them of the correct answer or to confirm a correct
answer. At the end of each practice run, the program
reported the total accuracy rate. The program would
not continue until the accuracy rate of recognition of
microexpressions reached 100%.

Errors made by the participants had two sources:
first, that the participants did not recognize the ex-
pression shown in the picture, or second, that they did
not fully process the pictures during the brief expo-
sure time. The practice runs eliminated the first pos-
sibility. After recognition practice, two experimental
conditions (the BART and METT paradigm condi-
tions) were tested.

In the BART condition, a “+” as the fixation
appeared at the center of the computer monitor screen
for 1 s; then one of the six basic expressions was
presented in the center of the screen for 40, 120, 200,
or 300 ms. Participants were asked to select one of the
six emotional labels using a mouse. Under the condi-
tion of the METT paradigm, a neutral expression was
first presented in the center of the screen for 2 s. Then
one of the six basic expressions flashed briefly for 40,
120, 200, or 300 ms. Exposures of from 40 to 200 ms
are deemed to be microexpressions (Ekman, 2003b;
2009). Finally, the neutral expression was presented
for another 2 s. At the end of the presentation the
participants had to identify the fleeting expression by
selecting one of the six emotional labels.
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After the practice runs involving recognizing the
two models’ expressions, twelve trials were run
without feedback on accuracy to familiarize the par-
ticipants with the formal experimental procedures.
Then, the formal experiments were run with the two
conditions (BART and METT, blocked). No feedback
was given during each formal experiment. Each of the
two formal experimental blocks consisted of 384
trials (4 durationsx2 modelsx6 basic emotionsx8
replicates).

2.2 Results

A 2 conditions (BART and METT paradigm)x4
durations (40, 120, 200, and 300 ms)X6 expressions
(disgust, anger, fear, sadness, happiness, and surprise)
repeated measures analysis of variance (ANOVA)
was conducted with the participants’ accuracy score
(%) entered as the dependent variable.

The mean accuracies of the two conditions are
shown in Fig. 1. The main effect of condition was not

significant [F(1, 10)=0.962, P=0.350, n}f =0.088].
There was a significant main effect for duration [F(3,
30)=109.027, P<0.001, 775 =0.916]. The main effect

of expression type was also significant [F(5, 50)=
8.698, P<0.001, 775 =0.465]. The interactions of con-

dition and duration, and duration and expression type
were significant [F(3, 30)=18.795, P<0.001, 77; =0.653;

F(15, 150)=2.076, P=0.014, 77]: =0.172]. All other

effects were not significant. The accuracy of recog-
nition of expressions increased as the duration in-
creased and the curve leveled off after a duration of
200 ms (Fig. 1). A post-hoc pairwise comparison of
the four levels of duration showed that the partici-
pants’ performance showed no significant difference
only between the durations of 200 and 300 ms
(P=0.444; all other P<0.01). Furthermore, we tested
the effect of condition separately at each duration
level to find out the difference between the two con-
ditions. The only significant effect was found at 40 ms
duration (P=0.006, all other P>0.684).

To investigate the degree to which the partici-
pants could recognize the six expressions, a confusion
matrix of recognition of the six expressions was cal-
culated (Table 1), which collapsed across the condi-
tions of BART and METT. For the purpose of ex-
ploring the accuracy of each expression at each of the

four levels of duration, the detailed accuracy data are
given in Table 2.
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)
C
3
s 0.6f == BART condition
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Duration (ms)
Fig. 1 Mean accuracy for the BART condition and
METT paradigm as a function of duration
Chance performance is 16.7% (1/6)

Table 1 Confusion matrix of the recognition of microex-
pressions in Experiment 1

Mean answer rate (%)

Expression
Happiness Disgust Anger Fear Surprise Sadness

Happiness 86.8" 2.1 1.3 7.7 33 1.8
Disgust 27 699" 214 84 42 190
Anger 1.1 134 638 29 1.1 9.6
Fear 3.6 6.1 40 570" 713 5.8
Surprise 5.0 28 29 132 87 55
Sadness 0.8 58 65 108 14 582

" The number in the diagonal line is the mean accuracy rate of rec-
ognition of each expression which collapsed across the conditions of
BART and METT

In Table 1, the accuracy of recognition of ex-
pressions of each participant was computed by cal-
culating the ratio of the cases in which one facial
expression was classified correctly as one of the six
expressions and the total number of classifications for
that facial expression. Then, the accuracy rates of all
participants were averaged to gain the mean accuracy
for each expression. For instance, in this experiment
the number of times that one participant labeled the
facial expression ‘happiness’ correctly (122) was
divided by the total number of classifications for that
facial expression (128). So, the recognition accuracy
for happiness for this participant was 95.3%, and so
on. Finally, the accuracy rates of all participants were
averaged to give the mean accuracy of 86.8% for
‘happiness’ in Experiment 1. The percentages in the
diagonal line are the mean accuracies of recognition
for each expression across the two conditions.
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Table 2 Accuracy of recognition of each expression under two conditions (BART and METT paradigm) in Experiment 1

Accuracy of recognition (%)

Expression BART METT paradigm
40 ms 120ms 200 ms 300 ms Average* 40 ms 120ms 200ms 300 ms Average*

Happiness 89.3 89.3 93.8 94.9 91.8 69.4 80.9 85.9 91.5 81.9
Disgust 64.8 72.7 72.9 71.6 70.5 57.5 75.1 74.0 71.1 69.4
Anger 60.9 62.0 69.9 67.1 65.0 353 64.9 76.3 74.5 62.8
Fear 433 55.2 58.2 55.2 53.0 44.0 64.5 67.2 69.5 61.3
Surprise 83.6 85.9 87.1 92.8 87.4 60.3 78.5 85.9 88.1 78.2
Sadness 54.1 63.8 60.4 68.2 61.6 45.0 54.7 55.8 64.8 55.1
Average” 66.0 71.5 73.7 75.0 51.9 69.8 74.2 76.6

" The average numbers are recognition accuracy scores which are averaged by durations (columns) or expressions (rows)

2.3 Discussion

This experiment investigated the effects of the
duration of expressions on the recognition of micro-
expressions. In contrast to general “macroexpres-
sions”, the participants’ performance was impaired by
the short duration of the microexpressions. As their
performance showed no significant difference only
after durations of 200 and 300 ms, the duration of
200 ms appeared to be a critical turning point in de-
fining microexpressions.

The participants showed confusion between
anger and disgust, fear and surprise, and sadness and
disgust (Table 1). Happiness was rarely mistaken for
other expressions and therefore was the easiest ex-
pression to recognize, while anger and fear were dis-
tinguished relatively poorly (Tables 1 and 2).

3 Experiment 2

Ekman (2009) reported that if people had as little
as 40 min of microexpression training, they could, on
average, improve their performance from about 30%
to 40% from the pretest to the posttest in an METT
test. In Experiment 2, to test the effects of practice and
to find out whether people would still be able to
identify microexpressions when the presentation du-
ration was below the lower limit of the duration of
microexpressions as defined by Ekman and Friesen
(1975), the participants were required to achieve
100% accuracy in two consecutive runs during a
practice session to ensure intensive practice and rec-
ognition of expressions presented for 20 ms.

Moreover, the experiment aimed to further test
the effects of the duration of expressions on the per-
formance of recognition of microexpressions and to
find the proper upper limit of microexpressions. Eight
levels of duration (20, 40, 80, 120, 160, 200, 240, and
280 ms) were employed in this experiment.

3.1 Materials and methods
3.1.1 Participants

Another twelve healthy university students at-
tended the experiments and each received 20 CNY for
their participation. Participants (eight females, four
males) had a mean age 0f 22.67 years (SD=3.03 years).
All the participants reported normal or corrected-to-
normal vision. None reported being aware of the
purpose of the experiment.

3.1.2 Materials and procedure

The materials and the procedures were similar to
those used in Experiment 1, except for the following
changes. Two different models’ (one male and one
female) six basic expressions were used and the
practice of expression recognition did not cease until
participants had correctly identified all six basic ex-
pressions in two consecutive runs (once classification
accuracy reached 100%, the program did not proceed
to the next run immediately but repeated the previous
run to eliminate the possibility of a correct guess). In
addition, to make the practice more intensive, a block
of mixed recognition practice was added, in which the
two models’ expressions were mixed. Only when the
participants had achieved 100% recognition of the
model’s six expressions in two successive runs would
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the program advance. In both the BART and METT
paradigm conditions, the levels of duration of the six
basic expressions were changed to eight levels: 20, 40,
80, 120, 160, 200, 240, and 280 ms.

3.2 Results

The mean accuracies of the two conditions are
shown in Fig. 2 and Table 3. A 2 conditionsx8 dura-
tionsx6 expressions repeated measures ANOVA was
used to analyze the data. Each of the factors and the
combination of factors had significant effects. There
were significant main effects for condition, duration,
and expression type [F(1, 11)=51.932, P<0.001,

n? =0.825; F(7, 77)=104.416, P<0.001, 7 =0.905;

p
F(5, 55)=13.022, P<0.001, 77; =0.542]. The interac-

tions between condition and duration, condition and
expression type, duration and expression type, and the
second-order interaction were also significant [F(7,

77)=69.679, P<0.001, 17 =0.864; F(5, 55)=4.578,
P=0.001, 7° =0.294; F(35, 385)=4.358, P<0.001,

p
17, =0.284; F(35, 385)=3.224, P<0.001, 7, =0.227].

The method of pairwise comparisons was used for the
eight levels of duration. The results indicated that
there were no significant differences between pairs of
levels of duration after 160 ms (including 160 ms, all
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P>0.455). Furthermore, the simple effect analysis for
the effect of duration in the BART condition showed
that there were only two significant effects for pairs of
20 and 240 ms (P=0.024), and 40 and 240 ms
(P=0.003). An analysis of simple effects of duration
in the condition of the METT paradigm revealed no
significant differences in pairs of duration after 120 ms
(all P>0.147). A simple effect analysis was also em-
ployed to investigate the effect of condition within
each level of duration. There were significant simple
effects before 160 ms (all P<0.02), and no significant
differences at 200, 240, or 280 ms (all P>0.139). The
two curves (BART and METT) were almost super-
imposed at 200, 240, and 280 ms (Fig. 2).
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== BART condition

Mean accuracy

0.6}
“® METT paradigm
0.5}
0'4 1 1 1 1 1 1 1
2040 80 120 160 200 240 280

Duration (ms)

Fig. 2 Mean accuracy for the BART and METT para-
digm conditions across durations
Chance performance is 16.7% (1/6)

Table 3 Accuracy of recognition of each expression under two conditions (BART and METT paradigm) in Experiment 2

Accuracy of recognition (%)

Expression P
20 ms 40 ms 80 ms 120 ms 160 ms 200 ms 240 ms 280 ms  Average
BART
Happiness 98.0 98.0 97.9 99.0 99.0 96.0 100.0 98.0 98.2
Disgust 85.6 93.8 97.9 92.8 97.0 96.9 95.0 95.0 943
Anger 73.1 69.9 80.4 85.7 86.6 83.4 86.6 84.6 81.3
Fear 74.1 82.6 82.5 87.7 88.8 86.6 96.0 88.7 85.9
Surprise 99.0 98.0 98.0 96.9 98.0 99.0 100.0 99.0 98.5
Sadness 82.5 81.3 87.8 90.8 95.8 90.8 92.8 93.9 89.5
Average” 85.4 87.3 90.8 92.2 94.2 92.1 95.1 93.2
METT paradigm
Happiness 28.3 66.9 86.7 90.8 91.8 96.9 98.0 100.0 82.4
Disgust 43.0 73.3 91.8 97.0 92.8 97.0 96.9 97.0 86.1
Anger 472 49.2 61.7 74.2 75.1 80.3 82.4 79.3 68.7
Fear 20.0 79.5 93.9 91.8 91.8 95.9 95.5 98.0 83.3
Surprise 79.3 99.0 99.0 100.0 99.0 100.0 98.9 100.0 96.9
Sadness 38.7 55.4 68.0 76.3 84.7 86.6 84.4 85.6 72.5
Average” 42.7 70.5 83.5 88.3 89.2 92.8 92.7 933

The average numbers are recognition accuracy scores which are averaged across durations (columns) or expressions (rows)
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To explore the effects of practice, we compared
the results from the two conditions in Experiments 1
and 2 (Fig. 3). Under the condition of the METT
paradigm, the accuracy rates for the levels of 20 ms
(Experiment 2) and 40 ms (Experiments 1 and 2) were
compared with the accuracy expected by chance,
which was 1/6 (if the participants did not recognize
anything, they would by chance obtain the correct
answer one in six times simply by guessing one of the
six expressions). An independent sample z-test was
employed to calculate the values of ¢ for the differ-
ence between the means for each of the three accuracy
levels and the accuracy expected by chance. The re-
sults showed all the comparisons were significant
[#(11)=8.349, P<0.001; #(10)=5.022, P=0.001; #(11)=
20.638, P<0.001].

1.0
09l -
08 ]
0.7 //_’—‘ ]
0.6

0.5

Mean accuracy
o
D

0.8 S
0.7
0.6

0.5

120 160 200 240 280300
Duration (ms)

0.4
0 2040 80

Fig. 3 Accuracy of recognition of microexpressions as a
function of the duration of expressions in Experiments
1 and 2 under the two corresponding conditions

(a) BART condition; (b) METT paradigm condition

3.3 Discussion

Again, the duration of expressions had signifi-
cant effects on the recognition of microexpressions.
Furthermore, the participants’ performance improved
with practice (Fig. 3). However, the increasing trends
did not differ between the conditions of the two ex-
periments. The results also showed that, with con-

siderable practice, participants could identify micro-
expressions even when the duration of expressions
was below the lower limit of microexpressions as
defined by Ekman (40 ms). The results suggest that
the perception of human facial expression informa-
tion is very fast and can be tuned by experience. The
pattern of recognition accuracy found in this experi-
ment was similar to that found by Matsumoto et al.
(2000). However, the accuracy of participants in our
study was much higher, perhaps because we em-
ployed fewer models (two). In general, the expression
of surprise was the easiest to recognize, followed by
that of happiness. Fear was the most difficult expres-
sion to recognize. These results were similar to those
of McAndrew (1986).

It could be argued that our experiments em-
ployed pictures of small size which resulted in poor
performance in recognizing the expressions. However,
there is evidence to suggest that image size does not
affect the recognition of expressions (Ekman et al.,
1979).

4 General discussion

We explored mainly the upper limit of duration
of microexpressions. In both experiments, the dura-
tion of the expressions affected the recognition of the
microexpressions. Training in recognizing expres-
sions also played an important role in the identifica-
tion of the microexpressions. The results indicated
that there was a turning point at 200 ms in Experi-
ment 1 and at 160 ms in Experiment 2, suggesting that
the critical time point differentiating microexpres-
sions from macroexpressions was about 200 ms and
most likely less than 200 ms.

The results showed that there was a large dif-
ference in the accuracy of recognition of microex-
pressions between the conditions of BART and
METT, particularly at short durations (40 ms in Ex-
periment 1 and less than 160 ms in Experiment 2).
The reason may lie in the neutral image under the
condition of METT, which played the role of a mask,
preventing the fleeting expression from remaining on
the retina. Thus, for a short duration, the processing of
microexpressions could be more impaired by a mask
(the neutral images) under the condition of METT
paradigm, compared to the condition of BART
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without a mask. With an increase in duration, the
effects of afterimage of a brief expression may de-
crease (Breitmeyer and Ogmen, 2006) and the in-
formation of the microexpression may already be
transferred to more durable memory storage. Thus,
the mask may then have little effect on the processing
of microexpressions under the condition of the METT
paradigm. Consequently, the performance under the
two conditions showed no significant difference when
the duration of the microexpressions was longer. The
simple effect analysis showed that the two conditions
were different only after a short exposure (40 ms)
when there had been no extensive practising (in Ex-
periment 1). When the extent of practice was in-
creased (in Experiment 2), the difference between the
two conditions persisted until 160 ms, suggesting that
adding two neutral images, one before and one after
the microexpression, was necessary when the dura-
tion was short. Thus, for the purpose of testing the
ability to recognize microexpressions with a duration
of less than 200 ms, the METT paradigm was appro-
priate because it was more sensitive to the change of
duration which was the only difference between mi-
croexpressions and macroexpressions (it also had a
wider range of accuracy).

The ability to identify microexpressions is re-
lated to the detection of deception. The main aim of
microexpression studies is to find indicators of de-
ception via microexpressions. Unfortunately, evi-
dence about the link between microexpressions and
deception is far from conclusive. However, micro-
expressions may be the most promising approach to
detecting deception (Ekman, 2009). According to
Weinberger (2010), the Transportation Security Ad-
ministration in the USA has already employed a
technique called screening passengers by observation
techniques (SPOT) which is largely based on the
findings from microexpression research. The U.S.
Department of Defense has funded David MASU-
MOTO, a longtime collaborator with Paul EKMAN,
in his work on microexpressions, for what he calls
“behavior-detection techniques” (Mervis, 2009). Now
there are at least 3000 behavior detection officers
deployed at 161 airports in USA (Lord, 2010). Frank
et al. (2009) pointed out that there is a physiological
basis for microexpressions: a pyramidal motor system
drives voluntary facial actions and an extrapyramidal
motor system drives the more involuntary and emo-

tional facial actions [which can also be viewed as the
physiological basis of the Darwin’s inhibition hy-
pothesis (Porter and ten Brinke, 2008)]. Thus, it is
reasonable to regard the analysis of microexpressions
as a useful and promising tool for detecting deception.

There has been some debate and criticism about
microexpression analysis and its applications
(Committee on Science, Space and Technology,
2011). First, many scientists have argued that mi-
croexpressions and their applications have not been
subjected to controlled scientific tests (Lord, 2010;
Vrij et al, 2010; Weinberger, 2010). Empirical
studies are needed to establish the validation for
linking microexpressions to deception. Also, the
application of microexpressions to airport security is
not very effective as less than 1% of suspects have
subsequently been arrested (Weinberger, 2010). An
appropriate attitude to microexpressions may be
similar to that proposed by Porter and ten Brinke
(2010), who concluded that nonverbal cues can only
assist investigators to detect deception.

Many aspects of microexpressions need to be
elucidated in the future including the lower limit,
individual differences in expression and recognition
of microexpressions (Bond and DePaulo, 2008;
O'Sullivan et al., 2009; Wang and Fu, 2009; Warren
et al., 2009), effective methods of training and the
retention of training effects (Hurley, 2010; Matsu-
moto and Hwang, 2011), and automatic brief facial
expression analysis systems (Polikovsky et al., 2010;
Wu et al., 2010). As for individual differences, in
groups closely related to deception detection, such as
crime interrogators, national security personnel, visa
interviewers, sales personnel, negotiators, and mental
health professionals, the expression and recognition
of microexpressions might not be the same as for
other people. While microexpressions have some
valuable applications in the field of security, they may
also have applications in healthcare and forensic
contexts (Porter et al., 2009). To use microexpres-
sions widely, it is important to design and develop an
automatic brief facial expression analysis system in
the field of computer vision to aid trained or untrained
people to detect microexpressions and improve hit
rates. The questions and debates about microexpres-
sions can be solved by conducting much more em-
pirical research which will fill the gap between
knowledge (production features, dynamic features,
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recognition of microexpressions filmed in real life
situations, etc.) and applications (e.g. aviation secu-
rity), and establish a more stable connection between
microexpressions and deception (the main purpose of
studies on microexpressions).

In conclusion, this study explored the upper
limit of duration of microexpressions and had two
major findings. Firstly, to some degree, a short
training program can improve lay individuals’ ability
to recognize microexpressions. Secondly, the accu-
racy of recognition of microexpressions is a function
of the duration of the expressions and reaches a
turning point at 200 ms (perhaps less than 200 ms)
and then levels off, suggesting that the proper upper
limit of duration of microexpressions may be around
1/5 of a second. Much more research is needed to
move towards a more complete understanding of
microexpressions.
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