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1 Introduction

This configuration manual lists all the hardware and software requirements to reproduce
the experiments in this research. The document lays out the steps taken from acquiring
the data to implementing the models.

2 Hardware & Software Requirements

The hardware specifications utilised in this research is shown in Table 1. The program-
ming language and libraries used alongside their respective versions are laid out in Table 2.

RAM 16GB
Processor Dual-Core Intel Core i5 @ 1.6GHz

OS macOS 11.5.1 (20G80)

Table 1: Hardware Specifications

Library Version

Python 3.8.8
Jupyter Lab 3.0.11

pandas 1.2.3
numpy 1.19.2
scipy 1.6.1

scikit learn 0.24.1
matplotlib 3.3.4

seaborn 0.11.1

Table 2: Software Specifications

3 Dataset

Instructions on loading and working with the datasets used in this research are set out
in the sections below.
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3.1 Folder Structure

The files need to be inside the Project folder as in Fig. 1 for the paths to work correctly,
you will also have to specify your own path within the code. When running the code in a
Windows or Linux machine you will have to change the paths. The files shown in Fig. 1
will be explained in this manual.

Figure 1: Structure of the Project Folder

3.2 Dataset Creation

The datasets were downloaded from the links shown in Table 3 below. There are multiple
files for each dataset all in .csv format and each dataset has its own folder.

Dataset URL

DC Bikes https://s3.amazonaws.com/capitalbikesharedata/index.html
DC Weather https://www.visualcrossing.com/weather-data
Dublin Bikes https://data.smartdublin.ie/dataset/dublinbikes-api
Dublin Weather https://www.met.ie/climate/available-data/historical-data

Table 3: Dataset Locations

Figures 2 and 3 shows the code used for loading the datasets. This allows multiple
.csv files to be loaded and appended to one another and then concatenated to create one
pandas dataframe.

4 Experiments

This section contains a brief outline of the various experiments run in the course of the
research. Figure 4 shows the necessary libraries and imports for all of these experiments.

4.1 Reproducing DC Bikes/Weather Clustering

Figures 5, 6, 7 shows how the bikes and weather datasets are amended before being
joined together. The joined data needed days of the week Fig. 8 months and seasons
Fig. 9 extracted.
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Figure 2: Bikes Dataset

Figure 3: Weather Dataset

The data was standardised and the principle components extracted shown in Fig-
ures 10 and 11. The KMeans models in all the experiments were all optimised using
Elbow and Silhouette methods. Figures 12,13 show them.

4.2 Clusters: Dublin Bikes & Weather - Daily Trips

Before fitting the models the two Dublin datasets need some features to be engineered
such as the number of daily trips Figure 14.

Most of the rest of the code is the same as in Section 4.1, however since the trips data
has to be extrapolated the two datasets remain as Pandas data-frames and are joined
rather than mapped together as in the previous experiment shown in Figure 15.

4.3 Clusters: Dublin Bikes & Weather - Hourly Trips

As in Section 4.2 the trips have to be extrapolated but it is on a per hour basis. So the
date and hour are extracted and the data is grouped by day and hour to give the hourly
number of trips and shown in Figure 16. Figure 17 shows the hourly weather data joined
to the hourly trips data.

4.4 Clusters: Dublin Bikes & Weather - Station Daily Trips

As in Section 4.2 the trips per day have to be extrapolated, however it is done per station
as an additional detail. So the date is extracted and the data is grouped by day and
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Figure 4: Necessary Imports for Clustering

Figure 5: Weather Data preparation

Figure 6: Bikes Data preparation

Figure 7: Joining the Datasets

Figure 8: Extracting Day of Week, Weekday/Weekend
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Figure 9: Extracting Month and Season

Figure 10: Standardising the data

Figure 11: Principle Components Analysis
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Figure 12: Elbow Method

Figure 13: Silhouette

Figure 14: Extracting Trip information from Dublin Bikes

Figure 15: Joining the Data for Dublin
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Figure 16: Dublin Bikes Hourly Trips

Figure 17: Dublin Bikes & Weather Hourly Trips Joined

station to give the daily number of trips per station and shown in Figure 18. Figure 19
shows the daily weather data joined to the daily trips per station data.

Figure 18: Dublin Bikes Daily Trips per Station

4.5 Clusters: Dublin Bikes & Weather - Quarter Hourly Trips

As in Sections 4.3 the trips per quarter hour have to be extrapolated. So the date, hour
and quarter are extracted and the data is grouped by day and hour and quarter to give
the quarter hourly number of trips shown in Figure 20. Figure 21 shows the quarter
hourly weather data joined to the hourly trips per station data.

4.6 Random Forest Classifier: Dublin Bikes & Weather

For the Random Forest Classifier (RFC) the bikes data is configured differently. Similar
to previous sections the day, hour and month are extracted Figures 22. In order to
allow the station id to be retained we look at the overall usage statistics for the station
Figure 23 by binning the day into time-spans Figure 24. The table is pivoted then to
give overall usage statistics for the station on the given time spans and whether or not it
is a Weekday, Saturday or Sunday Figure 25.

Figure 26 shows creating the dataset for the RFC model firstly using the occupancy
rate to classify the state of the station, with 0 (Needs to be restocked), 1 (Acceptable)

7



Figure 19: Dublin Bikes & Weather Daily Trips per Station Joined

Figure 20: Dublin Bikes Quarter Hourly Trips

Figure 21: Dublin Bikes & Weather Quarter Hourly Trips Joined
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or 2(Needs to be emptied) and then splitting the data into train and test sets Figure 27.
Then the model is fitted, the confusion matrix generated and the feature importance
found in Figures 28,29 and30

Figure 22: Extracting Features for RFC: day, hour, month

Figure 23: Extracting Features for RFC: occupancy rate of station

Figure 24: Extracting Features for RFC: binning times
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Figure 25: Pivoted Table

Figure 26: Classes for RFC

Figure 27: Train-Test Split for RFC

Figure 28: Fitting RFC Model
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Figure 29: RFC: Confusion Matrix

Figure 30: RFC: Feature Importance
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