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CONCLUSION AND SCOPE FOR FUTURE WORK 

 

 

 

 

6.1 CONCLUSION 

 

The convergence of Particle Swarm Optimization to optimal solution depends on 

parameters like swarm size, number of dimensions in each particle, velocity 

components, initialization of particle velocities and positions and IW.  According to the 

research, the IW is responsible for monitoring the particle motions in the swarm, either 

for the global best of the swarm or for the particle best of the swarm. This research tries 

to focus on assessing the role of the acceleration coefficients and IW in PSO. Two IW 

predicting models are proposed using CNN and LSTM to improve the performance of 

IWPSO. 

In order to understand the relationship between accelerating coefficients c1 and 

c2 with IWPSO, two experiments are carried out to achieve the first goal. In the first 

experiment, with the swarm sizes 10, 25, 50, 75 &100 with dimensions 1, 2, 3 and 4 for 

each swarm size, with constant IW 1.0, the relationship between c1 and c2, when c1=c2 

and c1 ≠ c2 is tested using BMF Sphere, Step 2, Step 3, Dejong F4, Alpine, Quartic and  

Schewefel 2.26. The results have shown that when c1 ≠ c2, faster convergence is 

observed. In the second experiment,  with varying IW from 0.1 to 1.0, swarm size 25, 

50, 75, 100 and 500 with dimension 10, the relationship between c1, c2, when c1 = c2, 

c1 > c2 and c1 < c2 using BMF modified Rastrigin. Faster convergence is observed 

when c1 > c2. As c1 > c2, each particle in the swarm is far more drawn to its own 

personal best location, allowing the particles to wander excessively and avoid 

premature convergence. Particles rush towards optima when c1 < c2 due to a heavy 

attraction to the global best location. 

A new IW estimation for IWPSO using CNN is developed. The CNN model is a 

univariate model that is built and trained to predict IW for IWPSO. The CNN model 

with IWPSO is called CNNIWPSO. The predicted IW used in every iteration of the 

swarm movement. A set of five most common optimization test problems and five 
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criteria, MAE, variance, SD, MSE and, RMSE, are considered to assess the 

performance of CNNIWPSO against existing IWPSOs, CIWPSO, RIWPSO and 

LDIWPSO. The tests are carried out to evaluate the efficiency of the CNNIWPSO with 

swarm sizes of 50, 75 and 100, with measurements of 10, 15 and 25 for each swarm 

size. The experimental results reveal that CNNIWPSO outperforms CIWPSO, 

RIWPSO and LDIWPSO in terms of MAE, variation, SD, MSE and RMSE for various 

swarm sizes and dimensions. The overall result demonstrates that CNNIWPSO is more 

egalitarian than CIWPSO, RIWPSO and LDIWPSO.  

The LSTM model is built to estimate a new IW for IWPSO. The LSTM model 

with IWPSO, known as LSTMIWPSO. The LSTM model is a univariate model that is 

developed and trained to predict IW for IWPSO. In each iteration of the swarm 

movement, the projected IW is used. The tests are being done to see how well the 

LSTMIWPSO performs with swarm sizes of 50, 75 and 100, with dimensions of 10, 15 

and 25 for each swarm size. To compare the performance of LSTMIWPSO with 

existing CIWPSO, RIWPSO and LDIWPSO, a set of five most common optimization 

test problems and five parameters, MAE, variance, SD, MSE and RMSE, were used. 

For various swarm sizes and dimensions, the experimental results show that 

LSTMIWPSO outperforms CIWPSO, RIWPSO and LDIWPSO in terms of MAE, 

variance, SD, MSE and RMSE. In comparison to CIWPSO, RIWPSO and LDIWPSO, 

the overall result reveals that LSTMIWPSO is progressive. 

 

6.2 SCOPE FOR FUTURE WORK 

 

In this work, the experiments are conducted with most frequently used swarm 

sizes, dimensions and BMFs. More tests with larger swarm sizes and dimensions are 

required to assess and realize relationship between c1 & c2 and performance of IWPSO 

using additional intricate BMF. CNNIWPSO and LSTMIWPSO performance to be 

assessed with other existing PSOs and Optimization problems with more complex 

BMFs and well-defined optimization problems with greater swarm sizes and 

dimensions. The CNN, LSTM and IWPSO parameters will be tweaked in the future to 

improve the performance of CNNIWPSO and LSTMIWPSO. 


