Replenishment Policy Analysis for Throughput-Energy Trade-Offs in Robotic Mobile Fulfillment
Systems
Yohana Bunga Cahyaningtyas, Prof. Ir. Nur Aini Masruroh, S.T., M.Sc., Ph.D., IPU., ASEAN.Eng.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

REFERENCES

Algahtani, A. Y. (2023). Improving order-picking response time at retail
warehouse: a case of sugar company. SN Applied Sciences, 5(1).
https://doi.org/10.1007/s42452-022-05230-6

Amazon. (2025, June 11). Amazon Robotics deploys these 9 robots across its
operations globally.
https://www.aboutamazon.com/news/operations/amazon-robotics-robots-
fulfillment-center

Azadeh, K., De Koster, R., & Roy, D. (2017). Robotized and Automated Warehouse
Systems: Review and Recent Developments.
https://ssrn.com/abstract=2977779

Bahrami, B., Piri, H., & Aghezzaf, E. H. (2019). Class-based storage location
assignment: An overview of the literature. ICINCO 2019 - Proceedings of the
16th International Conference on Informatics in Control, Automation and
Robotics, 1,390-397. https://doi.org/10.5220/0007952403900397

Bajda, M., Jurdziak, L., & Konieczka, Z. (2025). Impact of Monthly Load
Variability on the Energy Consumption of Twin Belt Conveyors in a Lignite
Mine. Energies, 18(8). https://doi.org/10.3390/en18082003

Bartolini, M., Bottani, E., & Grosse, E. H. (2019). Green warehousing: Systematic
literature review and bibliometric analysis. Journal of Cleaner Production,
226, 242-258. https://doi.org/10.1016/J.JCLEPRO.2019.04.055

Belul, E., Nace, D., Jouglet, A., & Bouznif, M. (2024). Strategic Solutions for
Warehouse Optimization: Tackling the Storage Location Assignment Problem.
https://hal.science/hal-04747824v1

Benavides-Robles, M. T., Valencia-Rivera, G. H., Cruz-Duarte, J. M., Amaya, 1.,
& Ortiz-Bayliss, J. C. (2024). Robotic Mobile Fulfillment System: A
Systematic Review. IEEE Access, 12, 16767-16782.
https://doi.org/10.1109/ACCESS.2024.3359434

Business Wire. (2025, January 7). Warehouse Autonomous Mobile Robots (AMR)
Market Report 2024: Leading Players Embrace Robotics-as-a-Service (RaasS)
Model, Accelerating ~ AMR Adoption in Warehousing -
ResearchAndMarkets.com. Business Wire.
https://www.businesswire.com/news/home/20250107110939/en/Warehouse-
Autonomous-Mobile-Robots-AMR-Market-Report-2024-Leading-Players-
Embrace-Robotics-as-a-Service-RaaS-Model-Accelerating-AMR-Adoption-
in-Warehousing---ResearchAndMarkets.com?utm_source=chatgpt.com

Cai, J., Li, X., Liang, Y., & Ouyang, S. (2021). Collaborative Optimization of
Storage Location Assignment and Path Planning in Robotic Mobile

119



Replenishment Policy Analysis for Throughput-Energy Trade-Offs in Robotic Mobile Fulfillment
Systems
Yohana Bunga Cahyaningtyas, Prof. Ir. Nur Aini Masruroh, S.T., M.Sc., Ph.D., IPU., ASEAN.Eng.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Fulfillment Systems. Sustainability 2021, Vol. 13, Page 5644, 13(10), 5644.
https://doi.org/10.3390/SU13105644

Chandra, C., & Grabis, J. (2008). Inventory management with variable lead-time
dependent procurement cost. Omega, 36(5), 877-887.
https://doi.org/10.1016/J.OMEGA.2006.04.009

Chou, S. Y., Hendrawan, E., Dewabharata, A., & Zulvia, F. E. (2023).
Replenishment Policy and SKU Classification to Pod Assignment Design for
Robotic Mobile Fulfillment System Performances. Advances in
Transdisciplinary Engineering, 41, 393-402.
https://doi.org/10.3233/ATDE230633

Choy, K. L., Ho, G. T. S., & Lee, C. K. H. (2017). A RFID-based storage
assignment system for enhancing the efficiency of order picking. Journal of
Intelligent Manufacturing, 28(1), 111-129. https://doi.org/10.1007/S10845-
014-0965-9/TABLES/8

De Vries, H., Carrasco-Gallego, R., Farenhorst-Yuan, T., & Dekker, R. (2014).
Prioritizing replenishments of the piece picking area. European Journal of
Operational Research, 236(1), 126-134.
https://doi.org/10.1016/J.EJOR.2013.12.045

Demiray Kirmizi, S., Ceylan, Z., & Bulkan, S. (2024). Enhancing Inventory
Management through Safety-Stock Strategies—A Case Study. Systems, 12(7).
https://doi.org/10.3390/systems 12070260

Deng, L., Zhao, J., Wang, R., Deng, L., Zhao, J., & Wang, R. (2023). Modelling
and performance analysis of shuttle-based compact storage systems under
different storage policies. Journal of Industrial and Management
Optimization, 19(5), 3128-3159. https://doi.org/10.3934/JIM0.2022080

Dhillon, B. S. . (2002). Engineering maintenance : a modern approach. CRC Press.

Fontana, M. E., & Cavalcante, C. A. V. (2014). Use of Promethee method to
determine the best alternative for warehouse storage location assignment.
International Journal of Advanced Manufacturing Technology, 70(9-12),
1615-1624. https://doi.org/10.1007/S00170-013-5405-Z/METRICS

Fontana, M. E., & Nepomuceno, V. S. (2017). Multi-criteria approach for products
classification and their storage location assignment. International Journal of
Advanced Manufacturing Technology, 88(9-12), 3205-3216.
https://doi.org/10.1007/S00170-016-9040-3/METRICS

Fontana, M. E., Nepomuceno, V. S., & Garcez, T. V. (2020). A hybrid approach
development to solving the storage location assignment problem in a picker-
to-parts system. Brazilian Journal of Operations & Production Management,
17(1), 1-14. https://doi.org/10.14488/BJOPM.2020.005

120



Replenishment Policy Analysis for Throughput-Energy Trade-Offs in Robotic Mobile Fulfillment
Systems
Yohana Bunga Cahyaningtyas, Prof. Ir. Nur Aini Masruroh, S.T., M.Sc., Ph.D., IPU., ASEAN.Eng.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Ghobbar, A. A., & Friend, C. H. (2002). Sources of intermittent demand for aircraft
spare parts within airline operations. Journal of Air Transport Management,
8(4), 221-231. https://doi.org/10.1016/S0969-6997(01)00054-0

Harrath, Y. (2022). A three-stage layer-based heuristic to solve the 3D bin-packing
problem under balancing constraint. Journal of King Saud University -
Computer and Information Sciences, 34(8), 6425-6431.
https://doi.org/10.1016/J.JKSUCIL.2021.07.007

Kalkha, H., Khiat, A., Bahnasse, A., & Ouajji, H. (2024). Enhancing Warehouse
Efficiency with Time Series Clustering: A Hybrid Storage Location
Assignment Strategy. IEEE Access, 12, 52110-52126.
https://doi.org/10.1109/ACCESS.2024.3386887

Kim, H. J., Pais, C., & Shen, Z. J. M. (2020). Item assignment problem in a robotic
mobile fulfillment system. /[EEE Transactions on Automation Science and
Engineering, 17(4), 1854—1867. https://doi.org/10.1109/TASE.2020.2979897

King, P. L. (2011, August). King_SafetyStock. APICS Magazine.

Kovacs, A. (2011). Optimizing the storage assignment in a warehouse served by
milkrun logistics. International Journal of Production Economics, 133(1),
312-318. https://doi.org/10.1016/J.1JPE.2009.10.028

Kraines, S., & Wallace, D. (2006). Applying agent-based simulation in industrial
ecology.  Journal  of  Industrial  Ecology, 10(1-2), 15-18.
https://doi.org/10.1162/108819806775545376;PAGEGROUP:STRING:PUB
LICATION

Krishnamoorthi, K. S., Krushnamoorthi, V. R., & Pennathur, A. (2019). 4 First
Course in Quality Engineering: Integrating Statistical and Management
Methods of Quality Third Edition (3rd ed.). Taylor & Francis.
http://taylorandfrancis.com

Kuo, R. J., Ho, P. C., & Zulvia, F. E. (2023). Application of metaheuristics
algorithm on a multi-objective container loading problem considering
container’s utilization and vehicle’s balance. Applied Soft Computing, 143,
110417. https://doi.org/10.1016/J.ASOC.2023.110417

Lamballais, T., Merschformann, M., Roy, D., de Koster, M. B. M., Azadeh, K., &
Suhl, L. (2022). Dynamic policies for resource reallocation in a robotic mobile
fulfillment system with time-varying demand. FEuropean Journal of
Operational Research, 300(3), 937-952.
https://doi.org/10.1016/j.€j0r.2021.09.001

Lamballais, T., Roy, D., & De Koster, M. B. M. (2017). Estimating performance in
a Robotic Mobile Fulfillment System. European Journal of Operational
Research, 256(3), 976-990. https://doi.org/10.1016/J.EJOR.2016.06.063

121



Replenishment Policy Analysis for Throughput-Energy Trade-Offs in Robotic Mobile Fulfillment
Systems
Yohana Bunga Cahyaningtyas, Prof. Ir. Nur Aini Masruroh, S.T., M.Sc., Ph.D., IPU., ASEAN.Eng.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Lamballais Tessensohn, T., Roy, D., & De Koster, R. B. M. (2020). Inventory
allocation in robotic mobile fulfillment systems. IISE Transactions, 52(1), 1—-
17. https://doi.org/10.1080/24725854.2018.1560517

Law, A. M. (2017). A TUTORIAL ON DESIGN OF EXPERIMENTS FOR
SIMULATION MODELING. Proceedings of the 2017 Winter Simulation
Conference.

Li, X., Hua, G., Huang, A., Sheu, J. B., Cheng, T. C. E., & Huang, F. (2020).
Storage assignment policy with awareness of energy consumption in the Kiva
mobile fulfilment system. Transportation Research Part E: Logistics and
Transportation Review, 144. https://doi.org/10.1016/.tre.2020.102158

Merschformann, M., Lamballais, T., de Koster, M. B. M., & Suhl, L. (2019).
Decision rules for robotic mobile fulfillment systems. Operations Research
Perspectives, 6. https://doi.org/10.1016/j.0rp.2019.100128

Ming-Huang Chiang, D., Lin, C. P., & Chen, M. C. (2014). Data mining based
storage assignment heuristics for travel distance reduction. Expert Systems,
31(1), 81-90. https://doi.org/10.1111/EXSY.12006

Mirzaei, M., Zaerpour, N., & de Koster, R. (2021). The impact of integrated cluster-
based storage allocation on parts-to-picker warehouse performance.
Transportation Research Part E: Logistics and Transportation Review, 146.
https://doi.org/10.1016/j.tre.2020.102207

Mirzaei, M., Zaerpour, N., & de Koster, R. B. M. (2022). How to benefit from order
data: correlated dispersed storage assignment in robotic warehouses.
International  Journal of Production Research, 60(2), 549-568.
https://doi.org/10.1080/00207543.2021.1971787

Mongeau, M. (n.d.). Optimization of Aircraft Container Loading.

Montgomery, D. C. . (2013). Design and analysis of experiments (8th ed.). John
Wiley & Sons, Inc.

Montgomery, D. C. . (2017). Design and analysis of experiments. John Wiley &
Sons, Inc.

Montgomery, D. C., & Runger, G. C. (2011). Applied Statistics and Probability for
Engineers (5th ed.).

Nguyen, T. H., Tran, V. T., Doan, P. Q., & Mac, T. T. (2021). A Novel Heuristic
Algorithm for Online 3D Bin Packing. International Conference on Control,
Automation and Systems, 2021-October, 1993-1997.
https://doi.org/10.23919/ICCAS52745.2021.9649790

North, M. J., & Macal, C. M. (2007). Managing Business Complexity: Discovering
Strategic Solutions with Agent-Based Modeling and Simulation. Oxford
University Press.

Ortiz Bas, A., & Franco, R. D. (2010). An Expert System for Inventory
Replenishment Optimization. In IFIP AICT (Vol. 322).

122



Replenishment Policy Analysis for Throughput-Energy Trade-Offs in Robotic Mobile Fulfillment
Systems
Yohana Bunga Cahyaningtyas, Prof. Ir. Nur Aini Masruroh, S.T., M.Sc., Ph.D., IPU., ASEAN.Eng.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Poyry, J. (2018). Irregular Packing for Mobile Game Texture Atlases. www.aalto.fi

Rizqi, Z. U., Chou, S. Y., & Khairunisa, A. (2024). Energy harvesting for automated
storage and retrieval system with sustainable configuration of storage
assignment and input/output point. Transportation Research Part E: Logistics
and Transportation Review, 192. https://doi.org/10.1016/j.tre.2024.103781

Rizqi, Z. U., Chou, S.-Y., & Oscar, A. D. (2025). Towards Energy-Efficient
Robotic Mobile Fulfillment System: Hybrid Agent-based Simulation with
DEA-based Surrogate Machine Learning. Applied Soft Computing, 113141.
https://doi.org/10.1016/J.ASOC.2025.113141

Roodbergen, K. J., & De Koster, R. (2001). Routing order pickers in a warehouse
with a middle aisle. European Journal of Operational Research, 133(1), 32—
43. https://doi.org/10.1016/S0377-2217(00)00177-6

Saldanha, J. P. (2022). Estimating the reorder point for a fill-rate target under a
continuous review policy in the presence of non-standard lead-time demand
distributions. Transportation Research Part E: Logistics and Transportation
Review, 164, 102766. https://doi.org/10.1016/J.TRE.2022.102766

SOAX. (2025, April 1). E-commerce growth: How much has e-commerce grown
over the years? https://soax.com/research/growth-ecommerce

Sonderegger, D. L. (2020). Statistical Methods I1.

Ternero, R., Sepulveda-Rojas, J. P., Alfaro, M., Fuertes, G., & Vargas, M. (2023).
INVENTORY MANAGEMENT WITH STOCHASTIC DEMAND: CASE
STUDY OF A MEDICAL EQUIPMENT COMPANY. South African Journal
of Industrial Engineering, 34(1), 131-142. https://doi.org/10.7166/34-1-2668

The Research Insight. (2025, April 23). Autonomous Mobile Robots Market
Analysis: $3.49B Valuation by 2023, 15.3% CAGR Predicted to 2030 |
RoboticsTomorrow.
https://www.roboticstomorrow.com/news/2025/04/22/autonomous-mobile-
robots-market-analysis-349b-valuation-by-2023-153-cagr-predicted-to-
2030/24623/

Turhanlar, E. E., Ekren, B. Y., & Lerher, T. (2024). Autonomous mobile robot
travel under deadlock and collision prevention algorithms by agent-based
modelling in warehouses. International Journal of Logistics Research and
Applications, 27(8), 1322-1341.
https://doi.org/10.1080/13675567.2022.2138290

Van Kampen, T. J., Akkerman, R. ;, & Van Donk, D. P. (2012). SKU classification:
A literature review and conceptual framework. International Journal of
Operations  and  Production = Management, 32(7), 850-876.
https://doi.org/10.1108/01443571211250112

123



Replenishment Policy Analysis for Throughput-Energy Trade-Offs in Robotic Mobile Fulfillment

Systems
Yohana Bunga Cahyaningtyas, Prof. Ir. Nur Aini Masruroh, S.T., M.Sc., Ph.D., IPU., ASEAN.Eng.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Wurman, P. R., D’Andrea, R., & Mountz, M. (2008). Coordinating Hundreds of
Cooperative, Autonomous Vehicles in Warehouses. A Magazine, 29(1), 9—
19. https://doi.org/10.1609/AIMAG.V2911.2082

Xu, T., Yang, P., & Guo, H. (2019). Energy Efficiency Analysis on Robotic Mobile
Fulfillment System. 2019 IEEE 6th International Conference on Industrial
Engineering and Applications, ICIEA 2019, 145-149.
https://doi.org/10.1109/IEA.2019.8714923

Yu, Y., De Koster, R. B. M., & Guo, X. (2015). Class-Based Storage with a Finite
Number of Items: Using More Classes is not Always Better. Production and
Operations Management, 24(8), 1235-1247.
https://doi.org/10.1111/poms.12334

Yuan, R., Li, J., Wang, W., Dou, J.,, & Pan, L. (2021). Storage Assignment
Optimization in Robotic Mobile Fulfillment Systems. Complexity, 2021.
https://doi.org/10.1155/2021/4679739

Zhang, X., Mo, T., & Zhang, Y. (2023). Optimization of Storage Location
Assignment for Non-Traditional Layout Warehouses Based on the Firework
Algorithm. Sustainability 2023, Vol. 15, Page 10242, 15(13), 10242.
https://doi.org/10.3390/SU151310242

Zhen, L., Tan, Z., De Koster, R., & Wang, S. (n.d.). How to deploy robotic mobile
Sfulfillment systems. https://ssrn.com/abstract=4180027

124



	REFERENCES

