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Abstract

The objective of this research was to predict the state of charge (SOC) of the battery in an
electric motorcycle, using time and speed as variables. The Hua Tai AUCMA Company electric motorcycle
equipped with a CHILWEE 60V 20Ah battery and a 500W motor was used for testing. The experiments was
divided to four conditions as 1) no-load at a speed of 33kph 2) no-load at a speed of 38kph 3) 80kg load
at a speed of 33kph and an 4) 80kg load at a speed of 38kph for one hour. The SOC decreased linearly as
time increased in both no-load and 8 0 kg load conditions. In the no-load condition, the SOC value
decreased by 6% SOC and 26% SOC at speeds of 33 kph and 38 kph respectively. Meanwhile, the SOC
value decreased by 59% SOC and 76% SOC at those speeds under a load of 80kg. Therefore, the SOC
value varies with time, speed, and loaded conditions. The battery SOC for the electric motorcycle
diminished at both higher load and faster speed, thus further optimization is necessary to reduce the

impact of these conditions

Keywords: State of charge (SOC), Time, Speed, Linear regression model, Electric motorcycle
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Haqtfusadnseusudliildsuanudonnnndy Wesmdusunvuedifulinsdeduindon uavd
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nsnaasunglidoulunisldnuiivainrats wu anudwazduinfunndaefu gaelidlad
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2. m3lsiuvestoya (Data acquisition)
nslenvesdeyaisuanindinssuauazusadiuanieues PZEM-017 vazvinisnaaeuluaniizls
Tniam waiTlvian 80 Alandy A 33 uag 38 na/am. audeu Iagldsodnseueudlyiiagu Hua Tai AUCMA Company
Tunsvnaey dlduunne3 CHILWEE auin 60 Taad 20 wouuUs-las uazueimosauia 500w andutoyadtin
Iszgnasluds Node MCU titousananadmdssululin uazduiindoyauvuiSealmiinunandluiiuuu Google

Sheets TAA TUKAZAMITIU BIIFU NTELE WEIU AUSET wae A1 SOC WAAIFINING 2

maaildon Google Sheets

Time Time(S) | Voltage | Current| Power speed SocC %S0C
8:04:06 60 65.18 0.72 46.930 33 2.173 79%
8:05:42 120 65.18 0.72 46.930 33 2.173 79%
8:06:18 180 65.17 0.73 47.574 33 2,172 79%
8:07:54 240 65.16 0.74 48218 33 2.172 79%
8:08:30 300 65.16 0.74 48218 33 2.172 79%
8:09:07 360 65.15 0.75 48.863 33 2.172 79%
8:10:42 420 65.15 0.72 46.908 33 2.172 79%
8:11:06 480 65.14 0.71 46.249 33 2.171 79%
8:12:44 540 65.13 0.72 46.894 33 2.171 79%
8:13:18 600 65.12 0.71 46.235 33 2.171 78%
8:14:06 660 65.12 0.73 47.538 33 2171 78%
8:15:46 720 65.11 0.72 46.879 33 2.170 78%
8:16:18 780 65.11 0.74 48.181 33 2.170 78%
8:17:54 840 65.10 0.74 48.174 33 2.170 78%
8:18:31 900 65.09 0.73 47.518 33 2.170 78%
8:19:06 960 65.09 0.72 46.863 33 2.170 78%
8:20:42 1020 65.08 0.74 48.160 33 2.169 78%
8:21:18 1080 65.07 0.73 47.504 33 2.169 78%
8:22:54 1140 65.07 0.75 48.801 33 2.169 78%

A9 2 mmﬁv%’ag&ﬂu Google sheets
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2.173 (80% SOC) 4 2.160 7 &3 (73% SOC) vauzdimunga 38 Alawmsaetalus usswulniuwaznszualuinfisale
A15ening 65.22 T4 63.56 1aad uaznszuasgluyisuszun 1.20 s 1.29 wewd d1 SOC agsening 2.174 (80%

SOQ) 84 2.122 (54% SOC) uanINAFIFWNNI1AT SOC zanadwuUdudNdy wWaviarlunsldanuindu wian
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AILE 33 waz 38 Alawnsdedalus Mmevieal SOC gniaswielusunsy MatLab aeld3snsuszunae
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Frlususerulniiuaznszualufindisals Saszndng 65.24 1 60.77 Taad waz 12.97 §9 14.62 woud A1 SOC
g5 2.175 (80% SOC) it 2.026 (5%SOC) N15¥IuIeA1 SOC gnitaewielusunsy Matlab lngldisnas
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A15197 1 Useiliumnusiug1va9lananisvinung SOC

Mean Absolute Mean Root Mean Mean Absolute
#0192n19 R-squared
Error squared Error Squared Error Percentage Error
NAgdU
MAE MSE RMSE R? MAPE
15Tvan 33 0.0035 0.0000 0.0044 0.8229 0.17%
15lnam 38 0.0073 0.0001 0.0087 0.7434 0.35%
lvian 33 0.0068 0.0001 0.0077 0.5979 0.34%
Hlvan 38 0.0145 0.0003 0.0165 0.7299 0.72%

5197 1 wanawan1siauszansamuadlunanisviute SOC luannenisnageufiuanaistu Tnedinng
Tuitnen 5 §Psm laud MAE, MSE, RMSE, R? way MAPE dwsunisveagdeulusmazaning
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Root Mean Squared Error (RMSE) lusinfiaasves MSE Sdlsidayatferfunisnszaevasauaannedeusn
RMSE #ifuansfianisvinnedidnda

R-squared (R) 1#¥aanuannsnvedumalunisosuisanuuususidluteya Tns R fandaud 0 §9 1
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Mean Absolute Percentage Error (MAPE) T43naauaaimndeuduodidus nsvaninmunaineiou
asduAedludveraie

nAseAl 1 ansolinsedldinlunatanuuiugiunndsiuluauanniznisagey @1 MAE fga
ogluanglilvaniinnudy 33 Alawasdedalus 0.0035) Sstsuondsaruusiugrgsanlunsdi lunamsatutiu
anmzilnanininada 38 Alawassodalus A1 MAE gean (0.0145) wansiisnnunainlAdeugean A1 MSE uay
RMSE Aisaafinuluaniizliivaniininuda 33 Alawnassedalus (MSE = 0.0000, RMSE = 0.0044) Ysuanfienis
vefilndidssiuanuduaiann anngiidan RMSE gegade fnaniinnasa 38 Alawmssiodalaa (0.0165) in
R? gagnagluannzliivaniiauis 33 Alawnsdedalug (0.8229) Famunearuinlumaamnsassuieniny
wsUsuvesteyalddlunsdil aniziivaniienuda 33 Alawnsdedalu fieh R hgn (0.5797) Bawansdsan

wilugnoandn A1 MAPE sanagilslnaniinanunds 33 Alawasaedalus (0.17%) Jauansbiiiivinlunainoig
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6. WSaUiguUse AN ANV ILUALABIVBITAINSIULUA TN

A15799 2 1WSeULiBUUSEANSAMNUBILUALADIUDITAINYULURA kTN

#N12AS wsenu (1aad) nszud (waud) A1 SOC (1aad) AN5ANAIVDY
NAdau min max min max min max % SOC

2.160 2.173

15Ivan 33 64.8 65.18 0.69 0.76 6
(73%) (80%)
2.122 2.174

151van 38 63.56 65.22 1.20 1.29 26
(54%) (80%)

- 2.059 2.175

Hlvan 33 61.78 65.24 9.01 10.55 59
(22%) (80%)

- 2.026 2.175

flviam 38 60.77 65.24 12.97 14.62 76
(5%) (80%)
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Heatmap of Correlation Matrix

—1
Voltage 1 0.8716 0.9028 10.98
10.96
10.94
Current 0.8716 1 0.9977
10.92
10.9
Power 0.9028 0.9977 1
10.88
Voltage Current Power

(n) AW Correlation Matrix 1AL 33 Alawnsaadalug Tuaniigldlvan

880



N15USEYUEUBNAUIIETLAVYIA N1 INY1F8FLUEsITUITINY AN 14

The 14" STOU National Research Conference

Heatmap of Correlation Matrix
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