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Abstract. Speaking in an appropriate manner is important in job inter-
views because the interviewer’s judgment sometimes depends on the
impression created by the speaker’s eyes, facial expressions, and voice. It
is therefore important to practice speaking for job interviews, but it is
not easy to practice it alone. In this paper, we propose a support system
for improving speaking skills in job interviews by taking into account the
emphasis required in this particular type of presentation. We conducted
an experiment to test whether the judgment of the system is consistent
with human judgment. The correlation coefficients for intonation and
emphasis were 0.68 and 0.42, respectively. However, those for the other
features were below 0.2. This is because the current system assumes read-
ing style speaking. In the future, we aim to collect spontaneous speeches
in realistic job interview situations and use them as reference data.

1 Introduction

The speaker’s facial expression, eyes, and prosody are as important as the con-
tent of the speech in job interviews. It is, however, not easy to practice these
aspects alone. Systems for improving speaking skills for oral presentations or job
interviews have been developed [1–6], but these systems do not judge whether
the user emphasizes those phrases that should be emphasized.

In this paper, we propose a support system for improving speaking skills in
job interviews. The user speaks sentences specified by the system, and the system
analyzes the user’s eyes, facial expression, and prosody. In the specified sentences,
words that should be emphasized are colored red, and the user is requested to
emphasize them. The system evaluates the user’s speech from six viewpoints (the
eye, facial motion, smile, speaking rate, intonation, and emphasis) by comparing
the user’s features with those extracted from skillful speakers (called reference
data here). The result of the evaluation is displayed on a scale of zero to four.
By seeing this evaluation feedback, the user will realize what accepts of speech
should be improved.

2 Proposed System

2.1 System Flowchart

We developed a support system for improving speaking skills in job interviews.
The flow of the system is shown in Fig. 1. The user is first requested to speak
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a specified self-promotional sentence. The system records the speech and then
extracts some features from six viewpoints: the user’s eyes, facial motion, smile,
speaking rate, intonation, and emphasis. The extracted features are compared
with reference data. The system judges the speech to be appropriate when the
features closely resemble the reference data, and provides feedback on a scale of
zero to four (Fig. 2).

Fig. 1. The system flowchart

2.2 Image Processing

Every second, the image of the user’s face is obtained through the PC’s web
camera. From this image, 50 facial features, shown in Fig. 3, are extracted with
the “detectface();” Web API [7]. From these 50 facial features, three higher-level
features representing the line of sight, facial motion, and smiling are calculated.

The line of sight represents the temporal ratio in which the line of sight is
averted from the center. When

∣
∣|ER1x − PRx| − |PRx − ER4x|

∣
∣ > 2[px] (1)

and
∣
∣|EL4x − PLx| − |PLx − EL1x|

∣
∣ > 2[px], (2)
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Fig. 2. An example of feedback of speech judgment

the line of sight is regarded as being averted from the center (ER1x, for example,
is the x-coordinate of ER1 in Fig. 3).

The feature of smiling is calculated as the temporal ratio in which the face
is smiling. For each frame, the system judges the face to be smiling when both
corners of the mouth are upturned, in other words, when the following equations
are satisfied:

|N2y − M3y| > |N2y0 − M3y0 |, (3)

|N4y − M7y| > |N4y0 − M7y0 |, (4)

and
∣
∣|N2y − M3y| − |N4y − M7y|

∣
∣ < 10[px] (5)

(N2y and N2y0 are the y-coordinates of N2 in Fig. 3 at the target frame and the
first frame, respectively).

Facial motion is calculated by comparing the image with the one at the
previous frame. We define the height FHy and the width FWx of the face as

FHy = F6y − F1y (6)

and
FWx = F9x − F3x (7)

When the temporal difference in each of FHy, FWx, F3x, and F1y is larger than
five pixels, that is,

FHy − FH′
y > 5[px], (8)

FWx − FW′
x > 5[px], (9)

F3x − F3′
x > 5[px], (10)

and
F1y − F1′

y > 5[px] (11)

(FH1′
x is the FH of the image at the previous frame), the system detects facial

motion.
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Fig. 3. Facial features obtained with Web API “detectface();” [7]

2.3 Audio Processing

The speaking rate, degree of overall intonation, and degree of emphasis are
extracted from the user’s speech. First, the speech-to-text alignment is per-
formed using Julius [8]. Next, the duration of the speech is calculated from the
times of the first and last words. The speaking rate is defined as:

(Speaking rate) =
(number of vowels)
(duration of speech)

. (12)

The system calculates the fndamental frequency (F0) and amplitude of the
recorded sound every 5 ms. For calculating the F0, DIO [9] is used. The degree
of intonation is defined, for each of the pitch (F0) and intensity (amplitude), as
the interquartile range of the temporal trajectory of the F0 or amplitude.

The degree of emphasis is calculated by comparing the F0 and amplitude in
the emphasizing phrase with those in the previous phrase. The temporal medians
of the F0 and amplitude in the emphasizing phrase and the previous phrase are
calculated. The differences between the medians of the two phrases are calculated
as the degree of emphasis for the pitch and intensity.

2.4 Comparison with Reference Data and Feedback

The user’s speech features are compared with the reference data, that is, the
features of the speech of skillful speakers. In the current implementation, the
reference data were extracted from two people (one male and one female) who
act as amateur announcers in a university’s broadcasting club. For each of the six
viewpoints, the distance between the user’s feature and reference data is calcu-
lated and discretized on a scale of zero to four (discretization for the intonation
and emphasis is performed separately for the pitch and intensity) It is fed back
to the user as shown in Fig. 2.
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3 Experiment

We conducted an experiment to test whether the judgment of the system is con-
sistent with human judgment. Five university students used the system and
obtained judgments from the system on their speeches. Eight students (not
including the aforementioned five students) evaluated the speeches from the
same viewpoints, and the judgment provided by the system and human evalua-
tion were compared by calculating correlation coefficients. The results are shown
in Fig. 4. The correlation coefficients for the intonation and emphasis were 0.68
and 0.42, respectively. However, those for the other features were below 0.2. This
is because the current system assumes reading-style speaking. For example, the
speaking rate cannot be accurately calculated if the speech includes humming
and hawing. In addition, facial motion may be caused by both nodding and
restlessness; nodding is usually not a problem in a job interview.

Fig. 4. Correlation coefficients of the system’s judgment and human evaluation

4 Conclusion

We proposed a support system for improving speaking skills in job interviews. We
particularly focused on whether the user emphasizes the phrase that should be
emphasized, and achieved moderate correlation (0.68 for the intonation and 0.48
for the emphasis) compared to human evaluations. However, the ideal prosodies
for emphasizing a particular phrase may depend on the characteristics of the
speaker’s voice. In future, we plan to improve the method for analyzing the
prosody in addition to increasing the volume of reference data.
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