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With a good queue of maps forming, newsletters should be back to schedule next month. 
Other work continues too, and there is a new research paper to read, with more on the way.

Date for your diary

The third Schematic Mapping Workshop will be held on 

15th/16th April, 2021, at Universität Würzburg, Germany. 
The basic workshop website is complete and includes the full 
scope and submission timetable. The portal for submissions 

is now open, and we are happy to take questions about 
these at submissions@schematicmapping.org. Reports on 

all aspects of schematic map research are most welcome.

Research News

Just accepted for publication: A Survey on Transit Map 
Layout from Design, Machine, and Human Perspectives 
by Wu, Niedermann, Takahashi, Roberts & Nöllenburg is an 

international multidisciplinary collaboration that discusses 
the state of the art of transit map research, looking at 

design, computer automation and human (usability testing) 
approaches, common ground between the three and future 
research challenges. A copy can be downloaded here.

Map of the Month: Making abstract concepts concrete
Almost exactly two years ago, Newsletter 55 described the newly-created twelve regional Brexit 

maps, highlighting the issues, and their connectivity, faced by businesses in different sectors around 
the country. Since then, the maps have proven to be both robust and durable, enlightening hundreds 

of entrepreneurs via training courses and exhibitions. One of the reasons why they proved to be so 
effective is that the concepts of lines (business sectors), stations (issues) and interchanges (issues 

shared between businesses in different sectors) are logically equivalent to actual transit maps, so that the 
information could be displayed without creating false analogies.

Contemporary world events are, unfortunately, taking a darker turn, and in emotive times people focus 

their attention strongly on the most emotionally salient issues, sometimes at the expense of less salient, 
but by no means less dangerous, forces lurking in the background. In collaboration with Sietske de Groot 

of TradePeers Ltd we wanted to see whether the Tube Map metaphor could be augmented to show how 
the economic forces summoned by the UK Government might build up and interact with each other. The 
result is the first infographic created in the name of Info Design Central.

Transit maps are not usually directional. Networks sometimes have one-way loops, but one-way travel is 
needed on a much larger scale for this map. It is easy to supplement lines with arrow symbols to indicate 

direction. The greater challenge is showing causality and contingency. In a complex system, multiple 
causes are often needed for an event to take place. For a map displaying economic forces, time comes 
to the rescue. Hence, it is possible to identify a chronology for the major events, the causal influence of 

each feeding down the network, but not necessarily directly creating the next station along the line. 
The map distinguishes between contingent lines, which are directional, and whose events/stations impact 
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Abstract

Transit maps are designed to present information for using public transportation systems, such as urban railways. Creating a

transit map is a time-consuming process, which requires iterative information selection, layout design, and usability validation,

and thus maps cannot easily be customised or updated frequently. To improve this, scientists investigate fully- or semi-automatic

techniques in order to produce high quality transit maps using computers and further examine their corresponding usability.

Nonetheless, the quality gap between manually-drawn maps and machine-generated maps is still large. To elaborate the current

research status, this state-of-the-art report provides an overview of the transit map generation process, primarily from Design,

Machine, and Human perspectives. A systematic categorisation is introduced to describe the design pipeline, and an extensive

analysis of perspectives is conducted to support the proposed taxonomy. We conclude this survey with a discussion on the

current research status, open challenges, and future directions.

CCS Concepts

• Human-centered computing → Visualization techniques; Visualization design and evaluation methods;

1. Introduction

A transit map is a representation of a public transportation network
focusing on the connectivity of stations via transit lines [Ove15],
such as railway networks, bus lines, and ferry routes. Among these
examples, metro maps, subway maps, or tube maps [Gar94,Ove03,
Rob12] are typical transit maps of metropolitan railways. To in-
crease legibility, designers often simplify complex structures us-
ing an abstracted representation, for example, by straightening lines
and distributing stations evenly. This process of transforming a to-
pographical map into a network diagram is called schematisation.
The main components of a transit map include symbols for sta-
tions and interchanges, names, and coloured lines, linking the sta-
tions and indicating the types and ranges of transportation services.
The resulting simplified, and often visually pleasing schematic

maps capture essential structures of the transport networks, as well
as the images of cities [Lyn60]. The main purpose of schematic
maps is to facilitate passengers’ orientation and navigation of the
transit network. Examples of the London Underground (Figure 1)
demonstrate several layout styles (e.g., curvilinear, concentric cir-
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cles, multilinear, etc.) applied to the same transit network. Some
schematisations are optimised for usability, whereas others are cre-
ated for visual entertainment (Figure 1(c)).

According to our interviews with map illustrators [WTH∗13]
and knowledge gained from transit map history [Gar94], a schema-
tised map is often created in an iterative process. This goes through
a bi-directional loop between organising the information to present,
designing perceptually effective visual languages, and implement-
ing the final product. The result depends on the designer’s intuition
and skills in order to produce an easily understandable and visually
informative map which is effective for its intended tasks. This is
a time-consuming procedure. Thus, scientists have been research-
ing more efficient solutions in order to improve on this. Over the
last two decades, transit map problems have been investigated by
designers, computer scientists, psychologists, and even the general
public, each with different interests and expertise.

As examples of studies, designers [Cer16, Ove08] have inves-
tigated visual languages that can be used in standard map pro-
duction leading to better design strategies. Computer scientists
have developed algorithms to mimic the map production proce-
dure [WNTN19] by translating data, design criteria, and objectives
into a machine-processable form. Psychologists have researched
the effectiveness of transit maps and the usability benefits of dif-
ferent styles (see Figure 1). In most cases, the three communities
are active individually and collaborate seldom to achieve more ad-
vanced goals. In this survey, we aim to cover a full visualisation
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down the network, and non-contingent lines which receive causality from contingent lines, but do not 

generate their own, and whose events are not in a chronological order. We are not claiming that our 
solutions are foolproof, and this is certainly not a formal macro-economic model, but it does highlight the 
complex forces in a visually salient way, indicating how they relate to each other within and between lines.

We hope this map is able to play its part in waking up the British public from its intellectual coma, caused 
in part by a media feeding them endless ’human interest’ stories and failing to do its duty by scrutinising 

policies and asking politicians difficult probing questions. We live in complex times, and only genuinely 
holistic thinking has a chance of identifying the pathways likely to cause the least long-term damage. 

Apologies for the bleak content but some things have to be said, especially with questions being asked 
about the legality, execution, and appropriateness of Government strategy. The aftermath of current 
events will be felt for at least a generation. If 

this pessimistic vision of the future has not put 
you off receiving newsletters, rest assured that 

normal services will be resuming for June, and 
Map of the Month will be revisiting Vienna.

Max Roberts, mjr@tubemapcentral.com 
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