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ABSTRACT

The proposed demonstration is an automatic emetssessment
installation used for game’s dynamic difficulty asjment. The
goal of the system is to maintain the player ofgaene in a state
of entertainment and engagement where his/hersskifitch the
difficulty level of the game. The player’'s physigloal signals are
recorded while playing a Tetris game and signalcgssing,

feature extraction and classification techniquesapoplied to the
signals in order to detect when the player is amxior bored. The
level of the Tetris game is then adjusted accortlintpe player’s

detected emotional state. The demonstration wlb alerve as an
experimental protocol to test the player’'s experéethrough their
interaction with the proposed platform.

Categories and Subject Descriptors
D.3.3 [Programming Languages]: Python, 1.5.4 [Apgtions]:
Signal processing, K.8.0 [General]: Games

Keywords
Affective Computing, Games, Emotion AssessmentsRiggical
Signal Processing, Pattern Recognition, Classifinat

1. INTRODUCTION

Computer game experience can be described as jayidl
entertaining, though it can sometimes produce negételings as
anxiety or boredom. Certainly, it elicitates vasoteelings to
players that can be taken into consideration irelotd enhance
the gaming experience. For instance it seems fiffateht game
difficulty levels correspond to distinguishable dimps [1].

According to emotion and flow theories [3], [4] tg

involvement in a task occurs when the skills ofradividual meet
the challenge of a task (Fig. 1). Too much chakenguld raise
anxiety and not enough would induce boredom. Aiffect
computing [7] along with multimodal interaction hapened a
new path in human-computer interaction (HCI) wherachine’s
behavior is adjusted dynamically to user’s affestigues. It
follows that entertainment and engagement of ptyas being
the main goals of a game, can be achieved throwgbmetic

adjustment of a game’s level according to user'sotemal

feedback: the difficulty of the game should be losdewhen the
player is anxious and increased when the playoried.

According to [6], a dynamic difficulty adjustmentffective
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computer game can enhance the gaming experienogaking it
less stressful and more challenging.

Emotions can be detected through measuremente gfettipheral
nervous system activity (e.g., heart rate, eleemnw@l activity-
EDA, Blood Volume Pulse- BVP). Evidence for emot®on
detection through peripheral signals and its useaffective
computing can be given from several studies inliteeature[1],

[2], [5], [6], [7], [8]. The challenge is to compute and then
classify multimodal physiological features into givemotional
states with a sufficient accuracy.
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Figure 1: Flow chart and the suggested automatic agtation
to emotional reactions [1].

In the current study, automatic emotion assessntierdugh
several peripheral signals is implemented in ortdemrovide
emotional feedback to the computer game (Tetrisl) aaapt the
difficulty level of the game (speed of the fallibdpcks). In this
way the considered emotional states, anxiety anédoon are
used to automatically adjust the Tetris level @ payer's skills.

2. SYSTEM
2.1 System’s Description

2.1.1 Game Player (P)

The player (P) is seated in front of the computdFig. 2). In his
disposal there are a keyboard and a screen thasacketo play the
Tetris game. While interacting with the game, Prigheral
physiological signals (ElectroDermal Activity - EDABlood
Volume Pulse - BVP, Skin Temperature and Chest t€avi



Expansion) are continuously recorded from his nomidant
hand and his chest. P is thus able to play Tetitls lis dominant
hand using the keyboard.

2.1.2 Amplifier Box (B) & Data Acquisition
Computer (A)

The peripheral electrodes are connected to thevéEtio AD-
box from Biosemi™ (B) (Fig. 2). B is used to corivdére analog
recorded signals to digital signals and to senddhg, via an
optical fiber, guaranteeing player’s galvanic isola, to the data
acquisition computer (A) (Fig. 2). The signal asifion program
(Actiview™) is installed on computer A and is ugeddisplaying
the physiological signals and sending the physiokigdata via
TCP/IP connection to the main computer (G) (Fig. 2)

2.1.3 Gaming and Processing Computer (G)
This computer is situated in front of P and is usethe current
installation for the following reasons:

- interaction of the player with the game;

- multimodal signals processing;

- classification of player’'s emotional state;

- adjustment of Tetris difficulty level according tioe detected

emotion.

The Tetris game is an adapted installation of DOIN&
implementing 25 difficulty levels modulated by tspeed of
the falling blocks (one block going down a line pv8.54 s at
level 1 and every 0.003 s for level 25). The gamplayed by
using the arrows of the keyboard.

The signal’'s processing and the
implemented with modules written in Python. Befatarting
the processing and the classification, the systemdnto be
calibrated by recording a one minute baseline \lith player
staying relaxed. Once the baseline is recorded digeal
processing and classification systems are exectdgdther
with the game. The system always uses the last tmiof
recorded physiological activity to infer the emota state of
the player. In consequence the first estimation oaly be
given after one minute of playing after which thgstem
gives an estimate every 30 seconds.
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Figure 2: System’s Installation Schema: A: Data Aguisition
Computer, B: Amplifier G: Main computer, P: Game Player

The first processing step is the data receptiooudin TCP/IP
connection and buffering in a one minute data buffden all

classification are

physiological data are pre-processed through filterand
referencing. Heart rate is computed from the BVB@nal.
Feature extraction is then required to charactepi@yer’s
physiological states. Six features were chosen cbase our
previous study [1]: average temperature, averagathete,
average EDA, the duration of decreasing EDA ovee th
recording period, the number of peaks in the EDgnal and

chest expansion standard deviation. A Linear Disicrant

Analysis (LDA) classifier is trained on the datdleoted in [1]

and is then applied to the on-line extracted fextiin order to
determine the current emotional state of the plagerong

boredom and anxiety. The last step is to adjustefmhevel to

player’s current state. Detection of anxiety letmlthe decrease
of one game level and detection of boredom to amease of
one game level.

3. TESTING PROTOCOL

In order to test the present installation, partais will be asked
to sit in front of the demonstration computer. Theijll be
equipped with 5 recording electrodes at their nomigiant hand
for referencing, EDA and temperature measuremeht8VP
sensor will be clipped around the thumb of the shama and one
respiration belt will be tied around their abdom&hey will be
asked to stay calm and relaxed for at least 1 morder to record
the baseline activity and then they will start jitaythe game. The
game will be adjusted by the experimenter and saméhe
participants will start with the high difficulty ¥el and some other
from the low difficulty level. Affective game exgence will be
evaluated at the end of the demo session with stigneaire.
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