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History, Loss, and Your GPS:
Reconstructing the Past

University of Luxembourg, C2DH

How do historians study objects and people who perished in the
remote past? Strangely, the answer comes from your GPS.

This article won the second place in the 2024 Science Writing
Competition run by the University of Luxembourg in collaboration
with science.lu.

In history loss is ubiquitous; people disappear without leaving any trace;

libraries and archives get destroyed. Nonetheless, there is hope to

discover what once existed.

The daily lives of people from the past often remain hidden. Prominent

figures are something of an exception. Take, for example, Maria

Maddalena (1589-1631), the grand duchess of Tuscany and a poster girl

of the early modern aristocratic world. In the evenings, after dinner, she

spent her time reading handwritten newsletters she received from all

over the world. This is not surprising. Before the birth of printed news,

information was spread in the form of handwritten newsletters.

Researchers have been delving into these newsletters to uncover

hitherto unknown details of people's daily lives in bygone centuries;

they have been aiming to understand - for example - how aware people

like Maria Maddalena were of the lives of other women.

However, for unknown reasons, most of the early modern handwritten

newsletters that Maria Maddalena and her contemporaries read

perished; those that are available to historians are just incomplete and

fragmentary snapshots of what once existed. Just as the daily lives of

most people from the remote past remain hidden, the handwritten news

world of early modern Europe is a black box; the surviving few thousand

newsletters offer only incomplete access to this lost world.

The problem of incomplete and missing information is everywhere in

history; when exploring the past, historians often deal with black boxes.

Luckily, they are not alone with these troubles.

Incomplete and fragmentary information is also a trouble for engineers

developing navigation systems. Perhaps the most famous example of

how challenging this can be is an early setback of the Apollo Program.

Everything went well for NASA until the first test rides of their space

shuttle. During the tests they realised a key problem: the information
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gathered by sensors about the position of the space shuttle was

incomplete, fragmentary, and noisy; in the absence of complete

information, NASA and its astronauts had limited control over the space

shuttle.

The solution came from a Hungarian-born American electrical engineer

named Rudolf E. Kalman (1930-2016). He was an early pioneer of

robotics. In the late 1950s he developed the famous Kalman filter, which

is still used by your GPS. Given a flow of incomplete and noisy

information arriving from a sensor, the Kalman filter estimates what is

missing and reconstructs the original information - for instance, your

exact location or the position of a space shuttle.

To cope with the challenge of incomplete and fragmentary information,

Kalman's invention uses a specific mathematical model. In the last

decade, historians have started to apply this model to unlock black

boxes from the past.

With the mathematical model empowering your GPS, researchers at the

University of Luxembourg could unlock the black box of the early

modern handwritten news world; for instance, they could answer the

question, how often did Maria Maddalena read about fellow women?

Gauging the presence of women in the news is important because the

daily lives of early modern women are also a black box; records about

them are incomplete and fragmentary. Surprisingly, the researchers

found that there was no silence about women in the news; even though

the lost world of handwritten news was dominated by news about men,

seven out of ten newsletters definitely talked about women as well. At

the same time, it is also true that news tended to talk about aristocratic

women, such as Maria Maddalena, leaving the daily lives of most women

in the darkness of the black box.

With the mathematical model that your GPS uses, researchers could

unlock one black box but this led to another This is the very nature of

scientific research
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