
What is Manhattan Distance?
Manhattan distance is a metric used to calculate the
distance between two points in a grid-like path, such as
city streets laid out in a grid pattern. 
Unlike Euclidean distance, which measures the straight-
line distance between two points, Manhattan distance
sums the absolute differences of their Cartesian
coordinates.

The Backbone of Grid-Based Analysis: Mastering
the Fundamentals of Manhattan Distance
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Formula:
The Manhattan distance between two points P1=(x1,y1)
and P2=(x2,y2) in a 2D space is given by:

For higher dimensions, the formula generalizes to:

where p1i and p2i are the coordinates of the two points in
the i-th dimension.
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Example 1: 2D Space:

Consider two points  A = (2, 3)  and  B = (5, 1) :

Example 2: Higher Dimensions

For points  C = (1, 2, 3) and  D = (4, 0, 6) :
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Objective: To optimize delivery routes for personal shoppers
in urban areas with grid-like street layouts.

Challenge: Delivering groceries efficiently in cities with
complex traffic patterns and one-way streets.

Solution:
Data Collection: Collect addresses of customers and
grocery stores.

1.

Distance Calculation: Use Manhattan distance to calculate
the distance between delivery points.

2.

Optimization: Determine the optimal sequence of
deliveries to minimize total travel distance and time.

3.
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Applications: 
Use Case 1: Efficient Delivery Routing for Grocery Services



Example:
Customer A: (10, 15)
Customer B: (20, 25)
Customer C: (30, 10)

Calculate the Manhattan distances:

Optimize the route based on these distances to minimize total
travel time, considering real-time traffic updates and other
constraints.

Benefit: More efficient routes lead to reduced delivery times,
increased customer satisfaction, and lower operational costs.
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Objective: To compare and recognize similar images by
analyzing pixel intensity values.

Challenge: Identifying and matching similar images in a vast
database efficiently.

Solution:
Data Collection: Extract pixel intensity values from images.1.
Distance Calculation: Use Manhattan distance to compare
the pixel values between images.

2.

Similarity Measurement: Identify images with the smallest
Manhattan distance as the most similar.

3.
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Applications: 
Use Case 2: Image Recognition and Processing



Example:
Image A: Pixel values at key points (10, 200, 150)
Image B: Pixel values at the same points (15, 190, 145)

Calculate the Manhattan distance:

Use this distance to rank image similarity and recognize
duplicate or related images.

Benefit: Efficiently organizing and retrieving similar images
enhances user experience and enables advanced image
recognition capabilities.
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Objective: To segment customers based on their purchasing
behavior for targeted marketing.

Challenge: Grouping customers with similar purchasing
patterns to tailor marketing efforts effectively.

Solution:
Data Collection: Gather data on customers' purchase
frequencies and amounts spent.

1.

Distance Calculation: Use Manhattan distance to measure
the similarity between customers.

2.

Segmentation: Group customers with similar behaviors
into segments for personalized marketing.

3.
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Applications: 
Use Case 3: Customer Segmentation in E-commerce



Example:
Customer 1: (10 purchases, $200 spent)
Customer 2: (12 purchases, $220 spent)
Customer 3: (5 purchases, $150 spent)

Calculate the Manhattan distances:

Segment customers based on these distances, identifying
those with similar purchasing behaviors.

Benefit: More effective marketing strategies, leading to
increased customer engagement and higher sales.
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Applications: 
Use Case 2: Image Recognition and Processing
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Special Thanks to ChatGPT 
and Gemini for Content support

Manhattan distance is a versatile metric that can be
applied to various domains, 
From optimizing delivery routes and image recognition to
customer segmentation. 
Its simplicity and effectiveness make it a valuable tool in
data science and machine learning applications, providing
practical solutions to real-world problems.

Summary 


