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This study aims to design and develop the Canoe Training Simulator, a land-
based exercise device that realistically simulates canoe paddling. The system is
powered by a Raspberry Pi 4 and integrates Hall Effect and Inductive Proximity
Sensors to detect paddle rotation and process real-time performance data.
Additionally, a simulation game was developed using Python and the Pygame library
to increase user engagement and motivation. The prototype was evaluated in terms
of mechanical construction, sensor accuracy, software functionality, and overall user
experience, with data collected from 20 participants.

Results revealed that the Canoe Training Simulator performed efficiently and
met user expectations. Participants reported a high level of satisfaction across all
aspects: ease of use (mean = 4.6), resistance suitability (4.5), clarity of on-screen
information (4.7), and enjoyment of the simulation game (4.8). These findings indicate
that the developed simulator functions effectively as an interactive exercise tool that

enhances both physical fitness and canoe paddling skills.
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5 0.90 0.91 a5 452 0.4
aunsmINALSILaszareliaiilndlAestuA1asann  anueaIaedaus

N 1% viliiulaladnssuuaunsamwindeyaldegsuiuguazieiiola




4.3 NMTIATIZNHANITUAAIHANUINADY
INNITNAAOU LNUTIADY WU TTUVAINITATUARAIAIIILTILAZTZELNIHUY
Sealnidlalagliazge GUI darusdededunisuaniuna duasdydnualdrgligldnudila

18 ANUEINTHAAIHAU UYL @RRRARRUAMLLS AUl N ARSI TULRBULEDS

4.4 MyAnszinan1slidauseiungadinung

18n15U LU Anade iy 5)|n1siaanu
ANEzAINtuNIs gy 4.6 AU
AN ENYDILTIATY 4.5 AN
ANUTALRUYRITRYAUUNTNTD 4.7 AN
ANNAYNTUNITEUNNTIADY 4.8 AN

PnuaNsUszdiuran1sidnusiungudvane nuidldnuldasiuuunnuazain
Tun1sldauegil 4.6 AZLUL AUMUNZANYDILIIEU 4.5 AzkUY AUTALRUYDITRLAUY
w199 4.7 AzluY kagAuaunlun1sidunudnaed 4.8 azuuy Navuneglusedu fuin

DA A o = a a 1% i v v &
wandliuiesesiuniivseaniamlunisidnunagnevausdeninuieinisvetdladu

28719R



uni 5

dyUunan1IdgafuMeNaLaTdaLaUBLUY

5.1 d@5UNan1sivY
31NN1IANTULATIUATEIAUNGAIETEUU Raspberry Pi 4 wagigwiges Hall Effect
L. ' A a a o X ° ) s O | P
Lag Proximity Wudnasesiunfivmuiduaiunsavinaunidinguszasaiasliliogne
Usgansam lnednanisussluannaugldau dsil anuazainlunisldou Anade 4.6
AT (AXIN) AINVINEANYBINTIANUY ARGy 4.5 AxiuY (Fiann) Anudalauvestoyauy
w18 ARG 4.7 Azkuu (AN1n) AnvaynlunsiaunudIaes Alade 4.8 Azuuy Au1n)
wandliiuinesesfiunansaliszaunisalnsldnuiinevauesweninufeansvesyld

MUAUANNEEAIN ATIVINEANVDILTINUY WazANUdnluYeIlayq

5.2 anausieua

Nan 15U Ui uIIATsRuN AN It Ul A uwmuizausialusunalnuas

v o

foALIT SLUURSIIULAZNIATIUTB UL U NUlALILE demalinisdnasinisnieise

[y

1AuaNaTe wenani sruuinunLanINaLuy Real-time Mgldsuiveyanisnigegis

U Y

Aalleazaunauu luuensainudgldndusomegann enasdaniuseiudsliaiunse

Usulimfudszansnn dadudediinvesssuvnssinuuuualiuazensdaildey uonaini

nsdmnangliluasisugesonfesseinseiniennulasndonasanununiuveigunsal

5.3 Jaduakuslunisuinanisive Uy

'
Y A a

5.3.1 ledesiunifiolinsfnuznisnie denasiiiuanundusswosnduibouvunas
adaluanfunsAinwiuasAugHn A

5.3.2 UsgenAsyuunuNaaesiuiunsusslunamugunIn Wy n15ingnsniswu
Y09ala WeMsAIUINNS 2 uTle

5.3.3 gusain Ul S uededdlneusudmsuinivensuiiowauinuen sng

LAZAMNUNUNIUABLSIA1UlADE UL ANS AW



11

5.4 tawauauuzlunsiiseassialy

5.4.1 Wiunszuukssulilsumlanuanumnnganvesldudazay wu 19
waiwassowiwan i

5.4.2 \Winszuutuiinuagiiasgideyarldesazden e lulilunsuiuuss
lUsunsuuaznseeniaingdInynng

5.4.3 Anwinsiwuwesuiladu 1wy IMU (nertial Measurement Unit) ainldimaug
U Hall Effect Lilaifiinuusiugiuasnisnsradunisme

5.4.4 ggenguivaaedivanaieiamauay to tiellddoyatinsounquuarldly

nsUsulsaesesRunlvmizauiunnngusly



UIFTUIUNIA

UsIAUIUNTUN B INg

ANANSY waenad. (2565). wAlulagwuasiasn1sussendlunuImnTsL. NJHNNe:;
AN NLIIAINTIUAERS.

auye Uaded. (2564). n15Useyna Raspberry Pi kag Python dmsunuidesgaimngsy.
nyanwe: drdnfiuiuinedemalulag.

19INE AN, (2563). NMTHAILILNNTIADINE Pygame. (Weslul: drilniusivalulad

anTduLne.

UTIUIYNTUN1IANUTEINA

Monk, S. (2019). Programming Raspberry Pi: Getting Started with Python (3rd ed.).
McGraw-Hill Education.

Richardson, M., & Wallace, S. (2012). Getting started with Raspberry Pi (2nd ed.).
O’Reilly Media.

Summerfield, M. (2010). Programming in Python 3 (2nd ed.). Addison-Wesley.
Shreiner, D., & McGuire, M. (2020). Pygame Game Development Techniques. Packt
Publishing.

Hall, E. J., & Elrod, D. (2015). Sensor Technologies: Healthcare, Wellness and
Environmental Applications. Springer.

Hibbeler, R. C. (2017). Engineering Mechanics: Dynamics (14th ed.). Pearson.
Raspberry Pi Foundation. (2023). Raspberry Pi Documentation. Retrieved November
23, 2025, from https://www.raspberrypi.com/documentation/

Arduino. (2023). Arduino Tutorials and Guides. Retrieved November 23, 2025, from

https://www.arduino.cc/en/Tutorial/HomePage

12



