
THINK INDIA JOURNAL 
ISSN:0971-1260 

Vol-22- Issue-14-December-2019 

P a g e  | 16935 Copyright ⓒ 2019Authors 

 
 

Intelligent Mechanical Scheduling Using Multi Agent Systems 

Dr. Umesh Gupta1, Vineet Kumar2  , Ankit Bansal3,  
1Associate Professor, Vaish College of Engineering, Rohtak, India 

2Asstt. Professor, Vaish College of Engineering, Rohtak, India 
3Associate Professor, Vaish College of Engineering, Rohtak, India 

 

Abstract 

Mechanical scheduling becomes more complex as some other function like maintenance gets 

coupled with it. Multi Agent Systems are considered as intelligent solution providers in such 

complex decision making environments. The paper presents a conceptual framework for a 

Multi Agent System for integrated scheduling and maintenance.Multi-agent scheduling offers 

reactivity and distributed decision-making for floor shop control. Agents, which may 

represent any entities that act in production, negotiate to find best schedules. In this paper, we 

present a new multi-agent scheduling method that integrates both planning and maintenance 

activities. Actually, more than one plan can be generated for a job production. We suppose 

that plan selection must depend on information about machines maintenance and states to 

offer realistic schedules.  
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1. Introduction 

 
For a framework where data included is essentially circulated, the framework parts are 

heterogeneous and the framework is dynamic to such an extent that substance is evolving 

quickly particularity, appropriation, reflection and knowledge are the four different ways 

proposed in writing to deal with the unpredictability of such a framework. Multi Agent based 

decision emotionally supportive networks are developing as a worldview for creating 

disseminated insightful assembling systems and has increased a great deal of enthusiasm as a 

reasonable innovation to create systems that request dispersion, adaptability, strength and re-

configurability.  
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Fig 1. Application of Multi Agent Systems 

Utilization of Multi Agent systems for dynamic planning is accounted for in the writing 

during the previous decade. Be that as it may, a way to deal with build up a multi agent 

framework wherein multiple shop floor capacities are considered together isn't yet revealed. 

The greater part of these current agent systems take a shot at a receptive, prescient or 

continuous versatile decision making under vulnerabilities.  

In any case, in actuality, producing framework decisions can't be sorted into any of these 

classifications exclusively. To list it, a rescheduling may must be done responsively yet 

machine wellbeing may must be anticipated in advance in order to think of a hearty starting 

calendar. In addition, the expectation of machine wellbeing can't be receptive; rather it must 

be an information based decision. 
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Fig 2. Multi Agent Design System 

 

2. Conceptual framework in Maintenance 

When all is said in done, the upkeep of gear that works in a hot cell takes additional time 

since a human administrator can't get to the hardware legitimately and the presentation of the 

accessible remote dealing with apparatus isn't adequate. Consequently the advancement of 

hardware to be worked in a hot cell basically centers around the operability and viability of 

the remote taking care of gear. For instance, International Thermonuclear Experimental 

Reactor (ITER) uses a remote upkeep the executives framework that screens and keeps up 

hardware during its life cycle, and the framework additionally stresses the remote similarity 

of gear with remote taking care of gadgets.  

Planning is a significant action shut to scheduling. It creates, for a given activity, assignments 

that must be executed, the required machines and instruments to its acknowledgment. For 

each activity to be acknowledged, in any event one arrangement can be distinguished. 

Continuously, a few plans can be created for one occupation. In summed up shops, machines 

can be indistinguishable or with various choices that describe one machine over the others. 

This idea is known as Flexibility.  
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Fig 3. A conceptual framework design model 

3. General Issues 

As a matter of fact, after a specific time of utilization, machines can separate and afterward 

incite generation unsettling influence. Customarily, maintenance mediates after a machine 

disappointment so as to re-establish its great state. This maintenance class is called restorative 

maintenance. In any case, preventive maintenance has been acquainted with complete 

maintenance tasks in machines and types of gear before the disappointment happens, and at 

fixed time interims recently settled. The goal of this last is to forestall disappointments before 

they occur and subsequently to limit the likelihood of disappointment. As an outcome, 

preventive maintenance exercises must be planned at their turn with deference of creation 

plans since they utilize similar machines. 
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Fig 4. Scheduling for identification of Fault and its Diagnosis 

 

Scheduling problem has been widely studied and many methods have been proposed: 

 Adopted resolution approaches: careful or moved toward techniques. Precise 

methodologies like branch-and-bound calculations are proficient for issues with 

modest number of machines. They give definite and ideal arrangements. If there 

should arise an occurrence of issues with huge number of machines, moved toward 

strategies like hereditary calculations or genetic algorithms are favored in light of the 

fact that precise techniques neglect to discover arrangements inside sensible 

computational occasions. Moved toward techniques don't create ideal calendars yet 

worthy ones. 

 

 Deterministic or stochastic scheduling: a scheduling is deterministic if its underlying 

information (employment and errand number, machine-state… . and so forth) are 

assumed unchangeable. Such models accept that all parameters are notable and 

absolutely characterized. Be that as it may, a scheduling is stochastic in the event that 

it considers occasions, which may upset creation, just as vulnerabilities in time 

preparing and machine accessibility. In stochastic scheduling,  goals process is made 
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out of two stages: prescient stage and responsive one. In this way, proposed 

timetables can be ordered into three classifications as per the significance given to 

each stage (proactive calendars (none responsive stage), Proactive-receptive calendars 

(the two stages are considered) and dynamic timetables (none prescient stage). 

 

 Integration of other activities or not into scheduling: we can discover strategies for 

scheduling just, coordinating planning into scheduling or incorporating maintenance 

into scheduling. In the main classification, proposed strategies attempt to discover 

ideal or satisfactory calendars as for just transient and cost requirements. In the 

subsequent class, the same number of plans might be produced for work, planning and 

scheduling exercises are bound together to choose the best arrangement. At last, so as 

to decrease machine breakdown, in the last class, maintenance exercises are 

considered as errands with a similar significance as the generation ones. Both 

maintenance and generation undertakings are planned. 

 
4. Operation of Multi Agent System 

Every one of these agent types to be specific client agent, worldwide and nearby scheduling 

agents, machine component and bolster agent are enrolled to a typical territory alluded to as 

slate and have an assigned space dispensed to every one of them wherein they can publicize 

or post their area explicit data. After enrollment, agents buy in for other agents' of their 

advantage. Access to every others' area data is contingent, for instance, a nearby scheduling 

agent will have an entrance to the machine component agent space on the chalkboard so it 

knows about the machine wellbeing before dispensing an occupation to it. Be that as it may, a 

similar agent might possibly have any entrance to the client agent space.  

With the acknowledgment of the activity, the way toward offering for first activity in the 

grouping of tasks starts. The most minimal offering LSA is designated the activity 

culmination task. The whole offering procedure is rehashed for the following activity. The 

machine component agent monitors data like part wellbeing like segment age, any 

disappointment warning and fix data of the machines and organizes with the extras agent for 

save accessibility. The average component of this agent framework is standing out it treats a 

preventive maintenance movement. An arranged maintenance action is treated as a typical 
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activity in the line of a machine which has a realized consummation time and has a 

punishment related with its postponement. The culmination of occupation is again advised on 

the board. After the consummation of activity one, a similar activity experiences the total 

chain of offering to the handling portion cycle 

 

Fig 5 Process flow of MAS 

5. Challenges 

The features based on which the multi agent systems are constructed so strong that if 

implemented successfully, they might result in eliminating the issues in making decision. 

Besides, they are virtual characters favored with all human like conduct fitness however they 

are without biasness, which, as it were, increases their capacity. Be that as it may, there are 

numerous difficulties in their arrangement. The recommended structure has been planned 

with a thought that a framework where it tends to be conveyed will be reasonably outfitted 

with constant data recording, observing and recovery instrument which may not be the 

situation for a portion of the cases. Likewise, the recommended framework configuration 
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must be custom-made or adjusted to the prerequisites of each individual assembling or 

deployable condition. Recurrence of expansion/adjustment in the information layer of any 

operator is likewise a test. Different difficulties with the time taken for adjustment of the 

multi-specialist framework in a specific domain likewise exist. 

 

6. Conclusions 

Regardless of every single existing test, specialist innovation guarantees a system for 

successful basic leadership in dispersed basic leadership situations. Designating the intensity 

of basic leadership to singular operators, while keeping up rationality among them, is the 

substance of a multi agent system. With regards to a production framework where degree of 

cover among the different capacities like production scheduling, support and item quality are 

high, breaking down the effect of individual basic leadership on the general framework 

objective is exceptionally urgent. Consequently, a choice emotionally supportive network 

equipped for engrossing the nearby disturbances and with an objective thinking capacity to 

help accomplish the assembling objectives is required. The present paper is an endeavor to 

cause to notice a procedure of improvement of a multi-operator framework considering 

scheduling and support work mutually. The methodology can be stretched out to other shop 

floor works as well. 

References 

1. Bouzini-Hassini, S., Benbouzid-Sitayeb, F., &Aknine, S. (2012). A Multi Agent 

Scheduling Integrating Planning and Maintenance for Generalized Floor Shops. In 

Proceedings of the International MultiConference of Engineers and Computer 

Scientists (Vol. 2).  

2. Butler, J., Ohtsubo, H., 1992. ADDYMS: architecture for distributed dynamic 

manufacturing scheduling. In: Famili, A., Nan, D.S., Kim, S.H. (Eds.), Artificial 

Intelligence Applications in Manufacturing. The AAAI Press, pp. 199–214  

3. Cassady, C. R., &Kutanoglu, E. (2003). Minimizing job tardiness using integrated 

preventive maintenance planning and production scheduling. IIE Transactions, 35(6), 

503-513.  



THINK INDIA JOURNAL 
ISSN:0971-1260 

Vol-22- Issue-14-December-2019 

P a g e  | 16943 Copyright ⓒ 2019Authors 

 
 

4. Cheung, H., Yeung, W., Ng, H., Fung, S., 2000. HSCF: a holonic shop floor control 

framework for flexible manufacturing systems. International Journal of Computer 

Integrated Manufacturing 13 (2), 121–138.  

5. Duffie, N., Piper, R., 1986. Non-hierarchical control of manufacturing systems. 

Journal of Manufacturing Systems 5 (2), 137–139.  

6. Gou, L., Luh, P., Kyoya, Y., 1998. Holonic manufacturing scheduling: architecture, 

cooperation mechanism, and implementation. Computers in Industry 37 (3), 213–231.  

7. Graves, G. H., & Lee, C. Y. (1999). Scheduling maintenance and semiresumable jobs 

on a single machine. Naval Research Logistics (NRL), 46(7), 845-863 

8. J. Carlier and P. Chretienne, “Problèmesd’ordonnancement: Modélisation / 

complexité /Algorithme », Editions Masson, 1988. 

9. M. Owliya, M. Saadat, M. Goharian and R. Anane, “Agents-based Interaction 

Protocols and Topologies in Manufacturing Task Allocation”, Proceeding of the 5th 

International Conference on System of Systems Engineering, 2010.  

10. K. Kouiss, H. Pierreval and N. Mebarki, “Using multi-agent architecture in FMS for 

dynamic scheduling”, Journal of Intelligent Manufacturing 8, 1997, pp. 41- 47. 

11. F. Benbouzid. “Contribution à l’étude de la performance et la robustesse des 

ordonnancementsconjoints production/maintenance - cas du flowshop”, Thèse de 

doctorat, Université de Franche-Comté, 2005. 

12. Y. Harrath, “Contribution à l’ordonnancement conjoint de la production et de la 

maintenance : application au cas d’un job shop”, Thèse de doctorat, Université de 

Franche-Comté, 2007. 

13. X. Li , C. Zhang, L. Gao, W. Li and X. Shao, “An agent-based approach for 

integrated process planning and scheduling”, Journal of Expert Systems with 

Applications 37, 2010, pp. 1256 -1264. 

14. T.C.E., Cheng and M.Y., Kovalyov, “An exact algorithm for batching and scheduling 

two part types in a mixed shop: Algorithms and Complexity”. International Journal of 

Production Economics 55, 1998, 53–56. 

 

 


