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Abstract: The decisive factor in the establishment of modes of transportation in cities is at least equal to the
ideologies of the population about the transport of commaodities and labour both within and outside the cities with
minimum discharges into the environment and heavy infrastructures. Our focus is to uncover the use of both the
statistical and the distribution methods as well as the right approach to probability that is involved in
transportation planning process. From the inspection of traffic data, examination of demand forecast reports and
evaluation of network level capacity we created proposals to follow the modern machine learning, deep learning
and predictive model which uses futures data. Let us move on to application of python language as programming
with the methods that we outlined. The aim this study is to identify new optimal probability function for the
improvement of transport modelling forecasts with introduction of data into the decision process and objectivity
of decisions.
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1. INTRODUCTION:

Transport planning is a filling and multidimensional sphere which is primarily focused on the provision of logistic
solutions which assist the society get what it needs. For instance, the conventional way of planning the road traffic
planning methodologies typical are usually based upon deterministic models and historical facts which are not enough
to consider the intrinsic uncertainties and heterogeneity of the transportation systems. By using probabilistic thinking
and probability distribution analysis during transport planning, we can better understand the randomness phenomena in
transport therefore, it helps us make a more informed decision. In this article we introduce a technique that combines
statistical methods and probability, and deals with the tasks of traffic flow analysis, demand prediction and transport
networks optimization.

2. METHODOLOGY:

Our methodology for enhancing transport planning through statistical methods and probability distribution analysis
comprises the following steps: Our methodology for enhancing transport planning through statistical methods and
probability distribution analysis comprises the following steps:

e Data Collection: we get the historical data through various data collections channels such as sensors, GPS
devices, questionnaires, and social media whereby we can carry out analysis based on various parameters like
vehicle volume, travel patterns, demography and change in land use to mention a few.

o Data Pre-processing: Data processing processions end up performing steps such as cleaning (removing noisy
channels, correcting values, etc.), transforming, and standardization of the collected data for analysis. It
encompasses the news gap covering reporting, singular searches, and the rectification of data issues.

o Descriptive Statistics: To grab a general sight of this dataset, we carry on descriptive statistical analysis which
can show the offspring of data in terms of mean, median, and variety. Besides, it can display a distribution chart
for the dataset.
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e Probability Distribution Modeling: We choose approximations that encompass statistical distributions we fit
to know data, like Gaussian, Poisson, Negative Binomial Distribution, and so on, besides other required
statistical processes that describe the transportation systems.

¢ Predictive Modeling: By forecasting evolving trends that will help identify the patterns of traffic, demand and
infrastructure performance, some forecasting techniques such as regression analysis or simple time-series
modeling will help in building the models.

e Model Evaluation: After the evaluation of the predictive models is made, the following approaches during
methodological portfolio may be used: Mean Absolute Error (MAE), Root Mean Squared Error (RMSE), or
coefficient of determination (R-squared).

3. IMPLEMENTATION:

Here, we go ahead to practically present the implementation of the Python program of the methodology which we
have previously described. On the application, we show our students that they can understand and use multiple statistical
methods and probability distribution models for such tasks as transport planning. In our case, we make use of the
fundamental bricks together with NumPy, Pandas, Matplotlib, and Scikit-learn that are used for data manipulation,
modeling, visualization, and analysis.

# Python language section for transport planning based on statistical methods and probability distribution.
# Import necessary libraries

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

importing scipy.stats for distribution types such as norm, poisson and nbinom.

from sklearn.linear_model import LinearRegression

from sklearn.metrics import mean_absolute_error, mean_squared_error, and r2_score.

# Load and process transportation data on traffic patterns

data = pd.read_csv('/transportation_data.csv') # substitut ‘transportation_data.csv' with your path.
# The data which is missing may be considered (e.g., na values, normalization)

# Descriptive statistics

summary_statistics = data.describe()

print(summary_statistics)

# Probability distribution modelling

traffic_volume = data['traffic_volume']

mu, std = norm.fit(traffic_volume)
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poisson_params = poisson.fit(traffic_volume)

nbinom_params = nbinom.fit(traffic_volume)

Probability distributions can be beautifully visualized to clearly demonstrate the behavior of random variables.
plt.hist(traffic_volume, bins=30, density=True, alpha=0.6, color='g"))
xmin, xmax = plt.xlim()

X = np.linspace(xmin, xmax, 1001)

P = 1/(sqrt(2*P1)) * exp(-0.5(x - mu)**2/std**2)

plt.plot(x, p, 'k', linewidth=2)

plt.show()

# Predictive modeling

X = data[['featurel’, 'feature2’, ...]] # Incoming data features

y = data['target’] #target vulnerube

model = LinearRegression()

model.fit(X, y)

y_pred = model.predict(X)

# Model evaluation

mae = mean_absolute_error(y, y_pred)

rmse = np.sqrt(mean_squared_error(y, y_pred))

r2 =r2_score(y, y_pred)

print ("Mean Absolute Error:", mae)

print ("Root Mean Squared Error:Running standard-based tests showed (rmse)

print ("R-squared Score:", r2)

4. CONCLUSION:

This research, hence, is the navigation, which employs the statistics to help the travel planning specifically with
the probabilistic model. By combining those concepts with the TPB (Transport Planning Process), we will be able to
understand the uncertainty and variability of the transport systems that will confer a good decision process in both the
short and long terms. The python coding example provided proves usage of the same approach by using transport data
and infrastructure best practices optimization algorithms.
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