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RESEARCH ON THE APPLICATION OF DYNAMIC
PROGRAMMING ALGORITHM FOR LOAD BALANCING
ON CONVEYOR LINES IN THE PHARMACEUTICAL
INDUSTRY

Oleksandr Klymenko'

1. PhD student department of Computer-Integrated Technologies,
Automation and Robotics (CITAR)
Kharkiv National University of Radio Electronics, UKRAINE

The use of robotic sorters in the pharmaceutical industry requires the
development of effective balancing algorithms that can take into
account the variety of products, their characteristics and processing speed
requirements [1-3]. Research in this area will allow to develop optimal load
management strategies, increasing production efficiency and minimizing the
errors probability. The use of balancing algorithms in the pharmaceutical industry
also helps to reduce costs, optimize production times and ensure compliance with
qguality standards. Due to the constant changes in market demands and
technological developments, research in this area provides an opportunity for
continuous improvement and optimization of production processes in the
pharmaceutical field [4].

Dynamic Programming (DP) algorithm is a method for solving optimization
problems based on breaking a complex problem into simpler subproblems and
storing the results of their solution for later use. To balance the load on conveyor
lines with sorting robots in the pharmaceutical field, the mathematical principle of
the DP algorithm can be presented as follows [5-7] .

Let T, - robot J task I completion time; M - number of tasks performed by
the robot j : Si - sorting speed for the task I: D -extratime to move to the next

task. We carry out initialization, that is, we set the initial values of the variables, in
this case M i =0 for all the robots.

We define a recurrent equation that describes the optimal time to complete
each task for each robot
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S.

where:\W. - task | sorting time excluding travel time.
For each robot, select a task that minimizes the total execution time:
M , =argmin, Tij 2)

The next step is to update the values of the variables, taking into account the
choice of the optimal task:

M, =M, +1 (3)

We repeat the process for the next task until all tasks are completed. The final
result is the optimal distribution of tasks between robots and the minimum total
execution time

This equation and process is repeated for each task and robot to determine
the optimal distribution of tasks and execution times on an assembly line with
sorting robots.

The advantages and disadvantages of the Dynamic Programming (DP)
algorithm in load balancing on conveyor lines with sorting robots are presented in
Table 1[8-10].

Table 1
Analysis of the advantages and disadvantages of the Dynamic Programming
(DP) algorithm in load balancing on pharmaceutical conveyor lines

Aspect Advantages Disadvantages
Provides an optimal Computational complexity
Efficiency solution to the load can be high with large
balancing problem amounts of data
. . Solving the optimization Not always applicable in
Optimality problem at the level of the

. real time due to time costs
entire system

Requires significant
computing resources to
implement
Not always applicable in
real time with large
volumes of data

Using saved results from

Time costs .
previous subtasks

Effective for relatively small

Computational complexit
P P Y amounts of data
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- Conclusions. Dynamic programming algorithms ensure optimal

distribution of tasks between sorting robots, as a result of which the processing
time of performed operations is minimized. To increase the efficiency of dynamic
programming algorithmes, it is necessary to take into account the complexity of
calculations with large volumes of data.
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