ESTIMASI OCV-SOC PADA BATERAI LITHIUM POLYMER MENGGUNAKAN METODE
BACKPROPAGATION NEURAL NETWORK
UNGU PRIMADUSI, Ir. Oyas Wahyunggoro,MT., Ph.D; Dr.Eng. Adha Imam Cahyadi, S.T., M.Eng.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

[1] Kementrian Energi Dan Sumber Daya Mineral. Pusat Data Dan Informasi
Energi Dan Sumber Daya Mineral, “Kajian Supply Demand Energy,” Jakarta,
2012.

[2] AISI, "Asosiasi Industri Sepeda motor Indonesia Statistic, ” [Online].
Available: http://www.aisi.or.id/statistic/, Diakses 8 Desember 2015.

[3] R. Hu, “Battery Management System For Electric Vehicle Applications,”
University of Windsor, 2011.

[4] Hadi Wijayanto, “Prototipe Sistem Penggerak Mobil Listrik Dengan
Menggunakan Motor DC Seri Stater Mobil,” Universitas Indonesia, 2008.

[5] S. Cho, H. Jeong, C. Han, S. Jin, J. Hwan, and J. Oh, “State-of-charge
estimation for lithium-ion batteries under various operating conditions using
an equivalent circuit model,” Comput. Chem. Eng., vol. 41, pp. 1-9, 2012.

[6] S. Manzetti and F. Mariasiu, “Electric vehicle battery technologies: From
present state to future systems,” Renew. Sustain. Energy Rev., vol. 51, pp.
1004-1012, 2015.

[7] Wikipedia," Lithium  Polymer  Battery," [Online],  Available:
https://en.m.wikipedia.org/wiki/Lithium_polymer battery, Diakses 30 April
2016.

[8] L. Lu, X. Han, J. Li, J. Hua, and M. Ouyang, “A review on the key issues for
lithium-ion battery management in electric vehicles,” J. Power Sources, vol.
226, pp. 272-288, 2013.

[9] G. Dong, J. Wei, C. Zhang, and Z. Chen, “Online state of charge estimation
and open circuit voltage hysteresis modeling of LiFePO 4 battery using
invariant imbedding method,” Appl. Energy, vol. 162, pp. 163—171, 2016.

[10] Y. Xing, E. W. M. Ma, K. L. Tsui, and M. Pecht, “Battery Management Systems
in Electric and Hybrid Vehicles,” pp. 1840-1857, 2011.

[11] M. Brandl, H. Gall, M. Wenger, V. Lorentz, M. Giegerich, F. Baronti, G.
Fantechi, L. Fanucci, R. Roncella, R. Saletti, S. Saponara, A. Thaler, M.

108



ESTIMASI OCV-SOC PADA BATERAI LITHIUM POLYMER MENGGUNAKAN METODE
BACKPROPAGATION NEURAL NETWORK
UNGU PRIMADUSI, Ir. Oyas Wahyunggoro,MT., Ph.D; Dr.Eng. Adha Imam Cahyadi, S.T., M.Eng.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Cifrain, and W. Prochazka, “Batteries and battery management systems for
electric vehicles,” 2012 Des. Autom. Test Eur. Conf. Exhib., pp. 971-976, Mar.
2012.

[12]J. K. Barillas, J. Li, C. Glinther, and M. A. Danzer, “A comparative study and
validation of state estimation algorithms for Li-ion batteries in battery
management systems,” Appl. Energy, vol. 155, pp. 455-462, 2015.

[13] Chen X, Shen W, Cao Z, Kapoor A, Hijazin 1. "Adaptive gain sliding mode
observer for state of charge estimation based on combined battery equivalent
circuit model in electric vehicles," Industrial Electronics and Applications
(ICIEA), 8th IEEE Conference, pp. 601-606, 2013.

[14] F. Yang, Y. Xing, D. Wang, and K. Tsui, “A comparative study of three model-
based algorithms for estimating state-of-charge of lithium-ion batteries under
a new combined dynamic loading profile,” Appl. Energy, vol. 164, pp. 387—
399, 2016.

[15] Xing Y, He W, Pecht M, Tsui KL. "State of charge estimation of lithium-ion
batteries using the open-circuit voltage at various ambient temperatures," App!
Energy, vol. 113,pp. 106120, 2014.

[16] B. Xia, C. Chen, Y. Tian, M. Wang, W. Sun, and Z. Xu, “State of charge
estimation of lithium-ion batteries based on an improved parameter
identification method,” Energy, vol. 90, pp. 14261434, 2015.

[17] D. Andre, C. Appel, T. Soczka-guth, and D. Uwe, “Advanced mathematical
methods of SOC and SOH estimation for lithium-ion batteries,” J. Power
Sources, vol. 224, pp. 20-27, 2013.

[18] T. Dragicevic, S. Sucic, and J. M. Guerrero, “Battery State-of-Charge and
Parameter Estimation Algorithm Based on Kalman Filter,” pp. 1519-1524,
2013.

[19] W. He, N. Williard, CC. Chen, M.Pecht, "State of charge estimation for electric
vehicle batteries using unscented kalman filtering", Microelectron Reliable,
vol. 53, pp. 840-847, 2013.

[20] Tian Y, Xia BZ, Sun W, Xu ZH, Zheng WW, "A modified model based state of

charge estimation of power lithium-ion batteries using unscented Kalman

109



ESTIMASI OCV-SOC PADA BATERAI LITHIUM POLYMER MENGGUNAKAN METODE
BACKPROPAGATION NEURAL NETWORK
UNGU PRIMADUSI, Ir. Oyas Wahyunggoro,MT., Ph.D; Dr.Eng. Adha Imam Cahyadi, S.T., M.Eng.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

filter," J Power Sources,270: 619-26, 2014.

[21] Shen HM, Xiao J, "Electric vehicle state of charge estimation: nonliner
correlation and fuzzy support vector machine," J Power Sources, vol. 281, pp.
131-137,2015.

[22] Dai HF, Guo PJ, Wei XZ, Sun ZC, Wang JY, "ANFIS (adaptive neuro-fuzzy
inference system) based online SOC (State of Charge) correction considering
cell divergence for the EV (electric vehicle) traction batteries," Energy, vol.
80, pp. 350-60, 2015.

[23] Chen XP, Shen WX, Cao ZW, Kapoor A, "A novel approach for state of charge
estimation based on adaptive switching gain sliding mode observer in electric
vehicles," J Power Sources, 246:667-78, 2014.

[24] Schwunk S, Armbruster N, Straub S, Kehl J, Vetter M, "Particle filter for state
of charge and state of health estimation for lithium iron phosphate batteries," J
Power Sources, 239:705-10, 2013.

[25] He Y, Liu XT, Zhang CB, Chen ZH, "A new model for State-of-Charge (SOC)
estimation for high-power Li-ion batteries," App! Energy, 101: 808-14, 2013.

[26] Wang YJ, Zhang CB, Chen ZH, "A method for state-of-charge estimation of
LiFePOq batteries at dynamic currents and temperatures using particle filter,"
J Power Sources, 279:306-11, 2015.

[27] Kang L, Zhao X, Ma J, "A new neural network model for the state-of-charge
estimation in the battery degradation process," Appl Energy, 121:20-7, 2014.

[28] X. Dang, L. Yan, K. Xu, X. Wu, H. Jiang, and H. Sun, *“ Open-Circuit Voltage-
Based State of Charge Estimation of Lithium-ion Battery Using Dual Neural
Network Fusion Battery Model,” vol. 188, pp. 356-366, 2016.

[29] G. Dong, X. Zhang, C. Zhang, and Z. Chen, “A method for state of energy
estimation of lithium-ion batteries based on neural network model,” Energy,
vol. 90, pp. 879-888, 2015.

[30] S. Jeon, J. Yun, and S. Bae, “Comparative Study on the Battery State-of-Charge
Estimation Method,” vol. 8, no. October, pp. 1-6, 2015.

[31] Fausett Laurene, Fundamentals of Neural Network, Architectures, Algorithm
And Applications. New York: Prentice Hall Inc, 1994.

110



ESTIMASI OCV-SOC PADA BATERAI LITHIUM POLYMER MENGGUNAKAN METODE
BACKPROPAGATION NEURAL NETWORK
UNGU PRIMADUSI, Ir. Oyas Wahyunggoro,MT., Ph.D; Dr.Eng. Adha Imam Cahyadi, S.T., M.Eng.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

[32] N. Yang, X. Zhang, and G. Li, “Electrochimica Acta State of charge estimation
for pulse discharge of a LiFePO 4 battery by a revised Ah counting,”
Electrochim. Acta, vol. 151, pp. 63-71, 2015.

[33] S. Sepasi, R. Ghorbani, and B. Yann, “Improved extended Kalman filter for
state of charge estimation of battery pack,” J. Power Sources, vol. 255, pp.
368-376, 2014.

[34] W. He, N. Williard, C. Chen, and M. Pecht, “State of charge estimation for Li-
ion batteries using neural network modeling and unscented Kalman filter-
based error cancellation,” Int. J. Electr. Power Energy Syst., vol. 62, pp. 783—
791, 2014.

[35] W. Jian, X. Jiang, and J. Zhang, “Comparison of SOC Estimation Performance
with Different Training Functions Using Neural Network,” Int. Conf. Model.
Simul., pp. 459463, 2012.

[36] G. Wang, “Estimation of Power Battery SOC Based on Improved BP Neural
Network,” pp. 20222027, 2014.

[37] M. U. Cuma and T. Koroglu, “A comprehensive review on estimation strategies
used in hybrid and battery electric vehicles,” Renew. Sustain. Energy Rev., vol.
42, pp. 517-531, 2015.

[38] Y. Zhou, “Application of Genetic Neural Network in Power Battery Charging
State-of-Charge Estimation,” no. March, pp. 24-30, 2011.

[39] J. Bi, Q. Xu, K. Wang, and D. Zhang, “The State of Charge Estimation of Li-
Ion Batteries in Electric Vehicle Based on RBF Neural Network Optimized by
Genetic Algorithm,” Int. J. Digit. Content Technol. its Apl., vol. 7, no. 5, pp.
366-373,2013.

[40] L. Qian, Y. Si, and L. Qiu, “SOC estimation of LiFePO 4 Li-ion battery using
BP Neural Network,” pp. 1-7, 2015.

[41] Y. Su, “Switching-based state-of-charge estimation of lithium-ion batteries
Switching-Based State-of-Charge Estimation of Lithium-Ion Batteries,”
Rochester Institute of Techonology, 2011.

[42] Ng KS, Moo CS, Chen YP, Hsieh YC, "Enhanced coulomb counting method

for estimating state-of-charge and state-of-health of lithium-ion batteries,"

111



UNIVERSITAS

ESTIMASI OCV-SOC PADA BATERAI LITHIUM POLYMER MENGGUNAKAN METODE
BACKPROPAGATION NEURAL NETWORK

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

GADJAH MADA

Appl Energy vol. 86, pp. 1506—11, 2009.

[43] S. Lee, J. Kim, J. Lee, and B. H. Cho, “State-of-charge and capacity estimation
of lithium-ion battery using a new open-circuit voltage versus state-of-charge
,” vol. 185, pp. 13671373, 2008.

[44] Y. He, X. Liu, C. Zhang, and Z. Chen, “A new model for State-of-Charge
( SOC ) estimation for high-power Li-ion batteries,” Appl. Energy, vol. 101,
pp. 808-814, 2013.

[45]Wikipedia,"MobilListrik,"[Online],Available:https://id.m.wikipedia.org/wiki/
Mobil listrik , Diakses 2 Februari 2016.

[46] Delucchi M,Yang C, Burke A, Ogden J, Kurani K,Kessler Jetal, "An
assessment of electric vehicles : technology, infrastructure requirements,
greenhouse-gas emissions, petroleum use,material use,life time cost,consumer
acceptance and policy initiatives," PhilosTrans R Soc A, 372:203-25, 2014.

[47]J. Kim, S. Lee, and B. H. Cho, “Complementary Cooperation Algorithm Based
on DEKF Combined With Pattern Recognition for SOC/Capacity Estimation
and SOH Prediction,” IEEE Trans. Power Electron., vol. 27, no. 1, pp. 436—
451, 2012.

[48]H. J. Bergveld, “Battery Management Systems Design by Modelling,”
University Twente, 2001.

[49] USABC Manuals, "Electric Vehicle Battery Test Procedures Manual,"
Reversion 2.

[50] Hendro.Waluyo,Lukman.Noerochim,"Pengaruh Temperatur Hydrothermal
terhadap FElektrokimia LiFePO4 sebagai katoda Baterai lon Lithium Type
Aquaeous Elektrolit," vol.3, 2014.

[51] B. Scrosati dan J. Garche, “Lithium batteries : Status , prospects and future,”
vol. 195, pp. 2419-2430, 2010.

[52] K. Ozawa. Lithium lon Rechargeable batteries. Wiley-VCH, 1 edition, 2009.

[53] S. Abada, G. Marlair, A. Lecocq, M. Petit, V. Sauvant-moynot, and F. Huet,
“Safety focused modeling of lithium-ion batteries : A review,” vol. 306, pp.
178-192, 2016.

[54] T. Huria, “Rechargeable lithium battery energy storage systems for vehicular

112

UNGU PRIMADUSI, Ir. Oyas Wahyunggoro,MT., Ph.D; Dr.Eng. Adha Imam Cahyadi, S.T., M.Eng.



UNIVERSITAS

ESTIMASI OCV-SOC PADA BATERAI LITHIUM POLYMER MENGGUNAKAN METODE
BACKPROPAGATION NEURAL NETWORK

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

GADJAH MADA

applications,” UNIVERSITA DI PISA, 2012.

[55]R. Ahmed, “Modeling and state of charge estimation of electric vehicle
batteries,” McMaster University, 2014.

[56] W. Chang, “The State of Charge Estimating Methods for Battery : A Review,”
ISRN Appl. Math.,no. 1, p. 7, 2013.

[57] M. Farag, “Lithium-Ion Batteries : Modelling and State of Charge Estimation,”
McMaster University, 2013.

[58]Y. He, X. Liu, C. Zhang, and Z. Chen, “A new model for State-of-Charge
( SOC ) estimation for high-power Li-ion batteries,” Appl. Energy, vol. 101,
pp. 808-814, 2013.

[59]1H. Fisk and J. Leijgard, “A Battery Management Unit,” University of
Gothenburg, 2010.

[60] C. Hu, G. Jain, C. Schmidt, C. Strief, and M. Sullivan, “Online estimation of
lithium-ion battery capacity using sparse Bayesian learning,” J. Power
Sources, vol. 289, pp. 105-113, 2015.

[61] N. Devillers, M. Péra, S. Jemei, F. Gustin, and D. Bienaimé, “Electrical Power
and Energy Systems Complementary characterization methods for Lithium-
ion Polymer secondary battery modeling,” Int. J. Electr. Power Energy Syst.,
vol. 67, pp. 168-178, 2015.

[62] C. D. Rahn dan C. Wang, Battery systems engineering battery systems, 1st ed.
United Kingdom: John Wiley&Sons Ltd, 2013.

[63] He, Zhiwei. Gao, Mingyu. Wang, Caisheng. Wang,Leyi.Liu, “Adaptive State of
Charge Estimation for Li-Ion Batteries Based on an Unscented Kalman Filter
with an Enhanced Battery Model,” Energies, vol. 6, pp. 4134—4151, 2013.

[64] Sri Kusumadewi dan Sri Hartati, Neuro-Fuzzy: Integrasi Sistem
Fuzzy&Jaringan Syaraf, 2nd ed. Yogyakarta: Graha Ilmu, 2010.

[65] L. Xiao, X. Chen, and X. Zhang, “A Joint Optimization of Momentum Item
and Levenberg-Marquardt Algorithm to Level Up the BPNN ’ s Generalization
Ability,” Math. Probl. Eng., vol. 2014, p. 10, 2014.

[66] 1. L. I. Susanti, “Sistem Peramalan Kenaikan Air Dengan Artificial Neural
Network Backpropagation (Studi Kasus: Desa Tanjung Jaya, Kelurahan

113

UNGU PRIMADUSI, Ir. Oyas Wahyunggoro,MT., Ph.D; Dr.Eng. Adha Imam Cahyadi, S.T., M.Eng.



ESTIMASI OCV-SOC PADA BATERAI LITHIUM POLYMER MENGGUNAKAN METODE
BACKPROPAGATION NEURAL NETWORK
UNGU PRIMADUSI, Ir. Oyas Wahyunggoro,MT., Ph.D; Dr.Eng. Adha Imam Cahyadi, S.T., M.Eng.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Surabaya, Kecamatan Sungai Serut, Kota Bengkulu),” Universitas Nengkulu,
2014.

[67] M. A. Wani, “Improving learning efficiency by Adaptively Changing Learning
Rate and Momentum .,” Int. J. Adv. Found. Res. Sci. &Engineering, vol. 1, no.
3, pp- 32-39,2014.

[68] Suhartono,“FeedForward Neural Networks Untuk Pemodelan Runtun Waktu,”
Universitas Gadjah Mada, 2007.

[69] V. T. Widyaningrum and A. S. Romadhon, “Pengaruh Pemberian Momentum
Pada Artificial Neural Network Backpropagation,” Semin. Nas. Sains dan
Teknol., no. November, pp. 1-4, 2014.

[70] Nisa, C,"Kajian Teroritis Algoritma Backpropagation pada Jaringan Saraf
Buatan Lapisan Banyak," UIN Syarif Hidayatullah Jakarta, 2008.

[71]The University of Wisconsin Madison," A Basic Introduction To Neural
Network,"[Online],available:http://pages.cs.wisc.edu/~bolo/shipyard/neural/
local.html, Diakses 28 April 2016.

[72] T. Chai and R. R. Draxler, “Root mean square error ( RMSE ) or mean absolute
error ( MAE )? — Arguments against avoiding RMSE in the literature,” Geosci.
Model Dev., no. 2005, pp. 1247-1250, 2014.

[73] Wikipedia," Mean Absolute Percentage Error," [Online], Available:
https://en.m.wikipedia.org/wiki/Mean absolute percentage error, Diakses 12
Maret 2016.

[74] B. R. Dewangga, “Estimasi arus pada battery management system berbasis

2

sensorless current Menggunakan Model Baterai Sederhana,” Unversitas

Gadjah Mada, 2015.

114



