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Abstract

This research aims to design and develop a humanoid robot controlled by voice
commands using the CMU Sphinx speech recognition system, evaluate its performance
by experts, and study user satisfaction. The ADDIE Model was used to analyze user needs
and problems, design the system for developing the robot, develop the robot's structure
and control program, and develop a voice command application using Java in Android
Studio. The system was tested with target groups and its performance was evaluated to
improve and enhance its functionality. The humanoid robot comprises hardware
including Arduino Nano, Expansion Board, servos, and Bluetooth HC-05 module. The
target groups for the research included 3 experts from Sisaket Rajabhat University and
30 high school students. The research tools included a satisfaction questionnaire with a
5-level rating scale. The statistics used for data analysis were mean and standard
deviation. The results showed that users had a high level of satisfaction in all evaluated
aspects, with an overall mean of 4.42. The highest score was for ease of use at 4.70,
followed by response speed at 4.43, and interaction capability at 4.35. The lowest score
was for the accuracy of speech recognition at 4.20. The expert evaluation indicated that
the robot performed well in accurately and quickly responding to commands, but
improvements in speech recognition accuracy are needed to further enhance user
satisfaction and system performance. This research demonstrates the potential of using
humanoid robots to enhance learning experiences and effective interaction among
youth.
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Figure 1 Sequence diagram illustrating the operation of a humanoid robot controlled

by voice commands.
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Figure 2 Sequence diagram illustrating the operation of a humanoid robot controlled
by voice
commands.
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Figure 3 Project structure for developing a speech recognition application using CMU
sphinx.
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Figure 4 Voice command application on mobile for controlling motion of humanoid

robot.
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Table 1 Evaluation results of the performance of the humanoid robot controlled by

voice commands.
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naufeg N TUTERUTsELAnvIRouUaesuaL 30 AU AdhImaudUnInemans
yosuvinedenvipaiazinwluiudl 7 davnau 2566 meldnisdsusneidsaiioaiuaunis
wndoulmvesiusus lasfmvundureunismageuiiofinumiufmeladuded

5.1 Mauuzthnsldsdadssiiugufionuaunsiadeulmuesiusud

5.2 msveaaslivusudluanmnndeuiiimualasnseenddadssiivainvans 1wy
SLARBUT MINIYL WazN1TVISLT

5.3 MsUsziiuUsgansnmuesiueud dunisaeuniuseauauiislaluiiueig o lag
TuuuseUALILUY Rating Scale 5 526U Ao 1nfiga 110 Yrunans Yoe uaztiesiian (Likert,
1967) ndrnduthameiade wazadeauunnsg wadm sty

Table 2 Results of the study on user satisfaction with the voice-controlled humanoid

robot.
X7 [ a <

318013 X S.D. FLAUAIUAALIAU

1. AnwazaIntunsldau 4.70 0.33 WINAgn

2. ANUUgveeN53T AL 4.20 0.65 110

3. AU luNIROUALDY 4.43 0.50 170

4. ANNEINTRIUNNTHOULS 4.35 0.45 170
ALade 4.42 0.48 170
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nansAnwiaufisweladenisldauyusudusuussdauauieddudos nudngu
fegradimnufianelalussiugsluynsnuilésunsussidiu Taefidiedesweyil 4.42 wazdu
\Weonuunpsg iy 0.48 suiildSuazuuugegaenuazanlunisldau Jelidiede
4.70 wardrudosuuninsgu 0.33 wanafsarmitanelalusedumniian drusdudlasu
azuuusgauisaogluszduunn Aoanuusudiveanisysndesifideds 4.20 uazdau
\eauunsgIu 0.65 MIneuausesjusudluiua ez N salunsneuld
#sunsuuuad sfigaduiuil 4.43 uay 4.35 audidu nansfnwddldiiuingueudd
Usgansnmlunisnevaussieddadowosldanliodned danuazanlunisldam wasd
MsnoUAUDITiTINTIAzLALG uidsaansaRauE osmuutiugvess ST nFsailoliiy
anufiawelalsinndedu

#5Unan1339Y

nseenIUUkasALuBUFS LU dmUANsmdadsdlagldseuusiades CMU
Sphinx léufiunsmanszuInnns ADDIE Model (Dick, Carey & Carey, 2015) FaUsznausig
N197LAT18% (Analysis) N11598ALUU (Design) N15Wau1 (Development) n15ululy
(Implementation) wazn15Uszidy (Evaluation) Musus 8auuuuesd b suniseenuwuulid
TassasailndiAssiuanudlngldoonsdinng Tinkercad dmsunisaiauvusrassenudii wagld
seuvlulasaeulvsaiaes Arduino Nano dmsun1smIvAuvan Msimuwendl 15auAu
WusuAlaznsulasidadsadumdimsiadeulmsilagldszuy CMU Sphinx Sstasanaany
Futerulumsmuauuazifiveuazanlunsldony

mamiﬂﬁwLﬁumﬂﬁﬁimﬂnmﬁgﬂamﬁm Lo MsTeszviensiuag nsiawILeUnain
Fu waznseenuuudenisiions 1@me‘l‘wmu’;muaummsvawﬁmwaﬁumﬂm‘m lnudl
mLLuuLaaamwmﬂmaﬂumsiumammw 85% Besnindiudue esnn naileuveades
mmaaﬂqmmwﬂmﬁm HaNsAnwAMuisnelannduevuseRuliseudnwneulate
$1uau 30 au wandliifuingldaudmufianelaluseiugs Inefdnadosy 4.42 Feiuany
avmnlunslfnuliTuazuuugean namsfnuiiaenndosfusnuiseuss Mubin et al. (2013)
fuandlsifuinusudaunsoadeussaunisainaoudiiivssaninmuaziiaula vonani
fraonndesiunuideves Chang et al. (2010) inuivusudanunsatiefiuinuenisdoas
warnsitsludnniudingy wagaiseves Grand View Research (2023) fitldiuinnsld
yusuilunamsfnuduualiudulnogiedenios Snvia Ledecz et al. (2019) daflviiiufa
anuvimelunisesnuuuvueudiiion1sdinw dsnnsldszuuddndss MU Sphinx Tunis
finadsilfsanaududounanivauazminlunisléoumenjusudiosaiissnsnm
uananissilnuiseniwilnediaenndos 1y 11uITeves Chanakul (2019) iwudinasld
yugudlunisissunsasuhisatuaiivineensiniinsgiwaznsuidymvesinieu was
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