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Elevator Dispatching Systems: Objectives
► Minimize Wait Times

► Shorter wait times enhance user satisfaction and efficiency, 
particularly during peak periods

► Optimize Travel Times

► Faster travel times improve the overall efficiency of vertical 
transportation, reducing congestion and enhancing user 
experience

► Increase Handling Capacity

► Higher handling capacity is essential for buildings with high foot 
traffic, such as office towers, hotels, and hospitals

► Energy Efficiency

► Energy-efficient operation helps lower operational costs and 
supports sustainability initiatives



Cont…
► Prioritize Key Traffic

► Prioritization is critical in emergencies and for efficient building 
operations, ensuring that essential personnel and services have timely 
access to elevators

► Reduce Wear and Tear

► Reduced wear and tear extends the lifespan of the elevator system and 
decreases maintenance costs, contributing to more reliable and 
cost-effective building management

► Adapt to Variable Traffic Patterns

► Adaptive systems can handle varying demand efficiently, from peak times 
to off-peak periods, ensuring consistent performance

► Ensure Safety and Security

► Safety and security are paramount, requiring that the system can handle 
emergencies effectively and ensure passengers' well-being



Elevator Dispatching Systems:
Requirements for Efficient Building Management
► Operational Efficiency

► Cost Reduction

► User Satisfaction

► Sustainability

► Emergency Preparedness

► Technological Integration



Challenges: Designing EDS

► Peak Time Congestion

► Variable Traffic Patterns

► High Service Expectations

► Energy Efficiency

► Emergency Response



Role of Reinforcement Learning in EDS
► Adaptive Learning: RL algorithms learn from interactions with the 

environment, adapting to changes in traffic patterns and user behaviors over 
time. This allows the system to optimize dispatching strategies dynamically.

► Reward-Based Optimization: RL uses a reward system to guide the learning 
process. In elevator dispatching, rewards can be assigned based on criteria 
such as minimizing wait times, reducing energy consumption, and improving 
user satisfaction. The system learns to take actions that maximize cumulative 
rewards.

► Handling Complexity: Elevator systems in large buildings are complex, with 
numerous variables such as the number of passengers, destination floors, and 
time of day. RL algorithms can handle this complexity by exploring different 
dispatching strategies and learning the most effective ones through trial and 
error.

► Real-Time Decision Making: RL algorithms can make real-time decisions, 
adjusting dispatch strategies as new data comes in. This is crucial for 
managing unpredictable traffic patterns and ensuring efficient operation.



Dynamic Channel Allocation
► Dynamic channel allocation refers to the process by which 

wireless communication systems dynamically assign 
available channels (frequencies) to various communication 
links as needed, rather than having fixed, predetermined 
channel assignments

► This method allows the system to adapt in real-time to 
varying conditions, such as changes in traffic load, 
interference levels and the presence of new devices



Key Features of DCA
► Adaptive Assignment: 

► Channels are allocated on demand, adapting to current network conditions. 
This flexibility ensures that resources are used where they are needed most.

► Interference Management: 

► By dynamically selecting channels, the system can avoid frequencies that are 
experiencing high levels of interference, improving overall communication 
quality.

► Load Balancing: 

► DCA helps balance the network load by reallocating channels from less 
congested areas to those with higher demand, enhancing efficiency and user 
experience.

► Improved Spectrum Utilization: 

► By using channels more efficiently, DCA maximizes the use of available 
spectrum, which is a limited and valuable resource in wireless communication.



DCA Application: Wireless Communication Systems

► Enhancing Network Capacity: 
► DCA helps in maximizing the network capacity by efficiently utilizing the 

available spectrum. This is crucial in densely populated areas where the demand 
for wireless communication is high

► Reducing Interference: 
► In environments with multiple overlapping networks (e.g., urban areas), dynamic 

allocation minimizes interference by assigning channels based on real-time 
interference levels

► Supporting Mobility: 
► As users move, the wireless communication system can dynamically adjust their 

channel assignments, maintaining seamless connectivity and performance

► Facilitating Diverse Applications: 
► Modern wireless systems support a variety of applications with different 

bandwidth and latency requirements. DCA ensures that these diverse needs are 
met efficiently by dynamically allocating appropriate channels
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► Cellular Networks: 

► In cellular networks, DCA is used to manage the frequency spectrum shared among 
multiple users and base stations. By dynamically assigning channels, the network can 
handle fluctuations in traffic and maintain service quality

► Wi-Fi Networks: 

► Wi-Fi access points use DCA to select the best channel for communication, avoiding 
crowded channels that might degrade performance due to interference from 
neighboring networks

► Cognitive Radio: 

► Cognitive radio technology uses DCA to dynamically access underutilized spectrum 
bands. This allows for more efficient use of the spectrum by identifying and using 
available frequencies without causing interference to licensed users

► Emergency and Military Communications: 

► In scenarios requiring high reliability and adaptability, such as emergency response 
and military operations, DCA ensures robust and efficient communication by 
dynamically managing the available channels based on real-time needs and conditions



Different Methods for DCA

► The methods are:
► Fixed assignment (FA)

► Borrowing with directional channel locking (BDCL)

► The reinforcement learning (RL)



Metric Fixed Allocation (FA)
Borrowing-based 
Dynamic Channel 
Allocation (BDCL)

Reinforcement 
Learning (RL) 
Channel Allocation

Low Arrival 
Rates

Simple, low blocking, 
adequate throughput

Good adaptability, low 
blocking, high 
throughput

Self-optimizing, very 
low blocking, high 
throughput

Moderate 
Arrival Rates

Inefficiencies, 
increasing blocking, 
reduced throughput

Very good adaptability, 
low blocking, high 
throughput

Highly adaptive, low 
blocking, high 
throughput

High Arrival 
Rates

Poor performance, high 
blocking, low 
throughput

Good adaptability, 
moderate blocking, 
moderate throughput

Excellent 
performance, low to 
moderate blocking, 
high throughput

Performance comparison of FA, BDCL, and 
RL channel allocation methods for 
different mean call arrival rates



Job-shop Scheduling

► Job-shop scheduling is a complex optimization problem in 
the field of production and operations management

► It involves scheduling a set of jobs, each consisting of a 
sequence of tasks, on a set of machines, where each task 
must be processed on a specific machine for a specified 
duration

► The primary goal is to optimize one or more performance 
criteria, such as minimizing the total completion time, 
minimizing the total waiting time and maximizing machine 
utilization



Requirements: Job-shop scheduling in 
Manufacturing and Production Environments

► Efficiency and Productivity:

► Effective scheduling ensures that machines are utilized optimally, reducing idle 
times and increasing throughput

► Minimizing make span or completion time leads to faster order fulfillment and better 
customer satisfaction

► Resource Allocation:

► Proper scheduling helps in the efficient allocation of resources, ensuring that 
machines and labor are used effectively

► It helps in balancing the load across machines, avoiding bottlenecks and overloading

► Cost Reduction:

► Efficient scheduling minimizes production costs by reducing machine idle time, 
lowering energy consumption, and optimizing labor use

► It helps in reducing work-in-progress inventory and storage costs
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► Flexibility and Responsiveness:

► In a dynamic manufacturing environment, job-shop scheduling 
provides the flexibility to handle urgent jobs, adjust to machine 
breakdowns, and manage variability in job arrival times

► It enables the production system to be more responsive to changes 
in demand and other disruptions

► Quality Improvement:

► By optimizing the sequence of operations, job-shop scheduling can 
contribute to improved quality control by ensuring that tasks are 
completed in the proper order and within specified time frames

► It reduces the likelihood of errors and rework by providing clear 
and optimized job sequences



Applications
► Automotive Manufacturing:

► In automotive plants, different parts and subassemblies need to be processed on 
various machines. Job-shop scheduling helps in coordinating these operations 
efficiently to ensure smooth assembly line operations

► Aerospace Industry:

► The aerospace industry involves complex and high-precision manufacturing 
processes. Effective job-shop scheduling ensures that various components are 
produced and assembled in a timely and coordinated manner

► Custom Manufacturing:

► In custom job shops that produce a wide variety of products in small batches, 
job-shop scheduling helps in managing the production process to meet specific 
customer requirements and deadlines

► Electronics Manufacturing:

► The production of electronic devices often involves multiple stages of assembly 
and testing. Job-shop scheduling helps in optimizing these processes to reduce 
cycle time and improve throughput


