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Artificial Intelligence Made Easy with Ruby: Learn to Create Your 
Problem �Solving Algorithms Today

In the fast �moving world of technology, artificial intelligence (AI) has become a buzzword that can feel intimidating to

many developers. Yet, AI is not an abstract concept reserved for data scientists with massive GPU clusters; it is a

set of tools and techniques that can be implemented with everyday programming languages. Ruby, known for its

elegant syntax and developer-friendly ecosystem, is a surprisingly powerful ally when it comes to building AI

solutions.

This article is part of an Artificial Intelligence Seriesthat aims to demystify AI for programmers of all levels. We

will walk through the fundamentals of machine learning, data structures, and algorithm design, all while using Ruby

to bring those concepts to life. By the end, you will have a clear roadmap for building your own problem �solving

algorithms, and you will understand how AI can be made easy with Ruby programming.

Why Ruby for Artificial Intelligence?

Ruby’s philosophy—“developer happiness”—makes it an attractive choice for AI projects that require rapid

prototyping, clear code, and a supportive community. Here are a few reasons why Ruby can be a strong foundation

for AI:

•  Readable Syntax – Ruby code reads almost like natural language, which reduces cognitive load when writing 

complex algorithms.

•  Rich Ecosystem – Gems such as narray, ruby-dl, and tensorflow-ruby provide low �level access to numerical 

computing and deep learning frameworks.

•  Metaprogramming – Ruby’s dynamic nature allows you to create domain �specific languages (DSLs) that can 

simplify machine learning workflows.

•  Community Support – The Ruby community is known for its collaborative spirit. Many AI projects are 

open �source and actively maintained.

While Ruby may not yet match Python’s dominance in AI research, it offers a gentle learning curve and a

productive environment for building practical AI applications.

Getting Started: Setting Up Your Ruby Environment for AI

Before we dive into code, let’s set up a clean Ruby environment that supports AI development. The steps below

assume a Unix �like system (Linux or macOS). If you’re on Windows, you can use Windows Subsystem for Linux

(WSL) or a virtual machine.

1. Install Ruby



1.  Use a version manager such as rbenv or rvm to install the latest stable Ruby (e.g., 3.3.x). Version managers 

make it easy to switch between Ruby versions for different projects.

2.  Verify installation: ruby -v should display the Ruby version.

2. Install Bundler and Create a New Project

1.  Install Bundler: gem install bundler.

2.  Create a new directory for your AI project and navigate into it.

3.  Initialize a new Gemfile: bundle init.

4.  Add the following gems to your Gemfile for numerical computing and machine learning:

gem 'narray'

gem 'ruby-dl'

gem 'tensorflow-ruby'

gem 'pry'

Run bundle install to install dependencies.

3. Verify the Setup

Create a file called test_ai.rb and add the following snippet to confirm that the gems load correctly:

require 'narray'

require 'ruby-dl'

require 'tensorflow-ruby'

puts "NArray version: #{NArray::VERSION}"

puts "RubyDL version: #{RubyDL::VERSION}"

puts "TensorFlow Ruby version: #{TensorFlow::VERSION}"

Run ruby test_ai.rb. If you see the version numbers printed, your environment is ready.

Foundations of Machine Learning: Data Structures and Algorithms

At the heart of AI lies data. To build intelligent systems, you must first understand how to store, manipulate, and

analyze data efficiently. This section covers essential data structures and algorithmic concepts that form the

backbone of machine learning.

1. Arrays and Matrices with NArray

Ruby’s narraygem provides a fast, multi �dimensional array library inspired by NumPy. It is ideal for representing

datasets, feature vectors, and weight matrices.

•  One �Dimensional Arrays – Use NArray.float(5) to create a vector of five floating �point numbers.

•  Two �Dimensional Matrices – NArray.float(3, 4) creates a 3×4 matrix.

•  Operations – Matrix multiplication, element �wise addition, and broadcasting are supported.

2. Hashes for Feature Mapping

Ruby’s Hash data structure is perfect for mapping feature names to values, especially when dealing with

categorical data. Example:



features = { age: 29, gender: 'male', country: 'US' }

When preparing data for machine learning, you’ll often convert these hashes into numerical vectors.

3. Linked Lists for Streaming Data

When working with real �time data streams, a linked list can efficiently handle dynamic insertion and removal. Ruby’s

Array can act as a simple queue, but for more complex scenarios, you might implement a custom linked list.

4. Sorting Algorithms for Feature Engineering

Sorting is a common operation during data preprocessing. Ruby’s built �in sort_by method is intuitive, but

understanding algorithms such as quicksort or mergesort can help you optimize custom sorting logic for large

datasets.

Building Your First AI Model in Ruby

Now that we’ve covered the foundational tools, let’s walk through a step �by �step example: building a simple linear

regression model to predict housing prices.

1. Define the Dataset

We’ll simulate a small dataset of house sizes (in square feet) and corresponding prices (in thousands of dollars).

# dataset.rb

require 'narray'

# Feature matrix (size)

X = NArray.float([1500, 1800, 2400, 3000, 3500]).reshape(5, 1)

# Target vector (price)

y = NArray.float([250, 300, 400, 500, 600])

2. Add an Intercept Term

Linear regression requires an intercept. We’ll prepend a column of ones to X.

ones = NArray.ones(5, 1)

X_b = NArray.hstack(ones, X) # X_b has shape (5, 2)

3. Compute the Closed �Form Solution

The optimal weights theta can be found using the normal equation:

theta = (X�@X) {¹X�@y

theta = (X_b.transpose.dot(X_b).inverse).dot(X_b.transpose).dot(y)

puts "Weights: #{theta}"

4. Make Predictions

Let’s predict the price of a house with 2200 square feet.



new_house = NArray.float([1, 2200]) # Intercept + size

prediction = new_house.dot(theta)

puts "Predicted price: #{prediction[0]} thousand dollars"

Running ruby dataset.rb should display the weights and the predicted price.

Expanding to More Complex Models: Introducing TensorFlow Ruby

For tasks that require neural networks, such as image classification or natural language processing, you’ll need a 

deep learning framework. TensorFlow Rubybridges Ruby with TensorFlow, allowing you to build, train, and deploy

neural networks.

1. Install TensorFlow Ruby

Follow the gem installation steps from earlier. Ensure you have TensorFlow installed on your system. You can install

it via pip install tensorflow for the underlying Python runtime.

2. Build a Simple Feed �Forward Neural Network

We’ll construct a two �layer perceptron to classify handwritten digits from the MNIST dataset.

require 'tensorflow/ruby'

# Define the model

model = TensorFlow::Keras::Model.new

# Input layer

input = TensorFlow::Keras::Input.new(shape: [784])

# Hidden layer

hidden = TensorFlow::Keras::Dense.new(128, activation: 'relu').apply(input)

# Output layer

output = TensorFlow::Keras::Dense.new(10, activation: 'softmax').apply(hidden)

model.compile(

  optimizer: 'adam',

  loss: 'sparse_categorical_crossentropy',

  metrics: ['accuracy']

)

# Load MNIST data (you can use the built �in dataset loader or load from CSV)

# For brevity, assume X_train, y_train, X_test, y_test are prepared

# Train the model

model.fit(X_train, y_train, epochs: 5, batch_size: 32)

# Evaluate



loss, accuracy = model.evaluate(X_test, y_test)

puts "Test accuracy: #{accuracy}"

Although this example omits data loading for simplicity, the TensorFlow Ruby API mirrors the Python Keras

interface, making it straightforward for developers familiar with TensorFlow.

Algorithmic Problem Solving with Ruby and AI

Beyond supervised learning, many AI challenges involve algorithmic problem solving—finding the most efficient

path, optimizing resource allocation, or clustering similar items. Ruby’s expressive syntax can help you implement

these algorithms concisely.

1. Dijkstra’s Algorithm for Shortest Paths

Suppose you need to find the shortest route in a city graph. Dijkstra’s algorithm is a classic solution.

class Graph

  def initialize

    @adjacency = Hash.new { |h, k| h[k] = [] }

  end

  def add_edge(u, v, weight)

    @adjacency[u] C: #{g.shortest_path('A', 'C')}"

2. K �Means Clustering

Clustering is a foundational unsupervised learning technique. Ruby can implement K �Means using basic array

operations.

def euclidean_distance(a, b)

  Math.sqrt((a.zip(b).map { |x, y| (x - y)**2 }).sum)

end

def k_means(data, k, max_iter = 100)

  centroids = data.sample(k)

  (1..max_iter).each do |iteration|

    clusters = Array.new(k) { [] }

    data.each do |point|
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