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Summary: Ptolemyôs Geography provides latitudes and longitudes for over 6,000 loca-

tions known in his time in the ancient world. Unfortunately, many of the coordinates that 

were chronicled at that time are known to represent a distorted view of the world. We pro-

vide a window into Ptolemy's world by systematically converting the ancient coordinates 

into their modern equivalents and then loading them into modern GIS tools such as 

Google Earth. We present our methods of estimating the required adjustments along with 

an overview of our data flow and an initial application of the methods on the data from 

Book 7 of Ptolemyôs work, covering the Indian subcontinent and adjacent parts of South-

east Asia. By using existing research on locations for which we do know the modern 

equivalents, we develop a mathematical model for estimating the coordinates of the re-

maining ones, providing a comprehensive conversion of the ancient data set. The end re-

sult and value added by this work is a previously unavailable picture of Ptolemy's 'known 

world' developed using the same tools we use to better understand our world today, sub-

stantially increasing our ability to understand many aspects of our cultural heritage. 

 

 

Introduction  

 

Ptolemyôs Geography provides coordinates for over 6,000 places in the ancient world2 along with 

descriptions and related contextual metadata. Combined with other historical sources such as the 

Periplus of the Erythraean Sea (Schoff 1912), this remarkable cartographic dataset provides an 

image of how the ancient world looked like, contributes to improved understanding and apprecia-

tion of our shared cultural heritage and enables further correlation of other ancient datasets 

through geospatial association. 

Unfortunately, Ptolemy was constrained by the cartographic and information technologies availa-

ble to him at the time of his work. The voluminous catalog he produced with its degree of detail 

and accuracy is absolutely impressive, but the misunderstandings of the true shape of the world 

that it reflects substantially limit  its usefulness as a modern geospatial reference. Considerable 

efforts are needed to compensate for errors and misunderstandings, unlock the wealth of infor-

mation the book contains and make it more directly accessible in a modern context. 

In particular, this applies to India, a unique treasure trove for conventional and digital archaeolo-
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gists alike.  

 

 

Figure 1. This map shows our combined known and unknown locations from Ptolemyôs Geography for the West part of India 

before the Ganges using the triangulation approach. The labels shown are the original Ptolemy names translated into English. 

 

This article reports on our results achieved so far. Figure1-3 provide a visual representation.   
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Figure 2. This map shows our combined known and unknown locations from Ptolemyôs Geography for Taprobane and the 

South part of India before the Ganges using the trian-gulation approach. The labels shown are the original Ptolemy names 

translated into English. 
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Figure 3. This map shows our combined known and unknown locations from Ptolemyôs Geography for the East part of India 

before the Ganges using the triangulation approach. The labels shown are the original Ptolemy names translated into English. 

 

The work presented here focuses on India, which corresponds to Book 7 of Ptolemyôs work, espe-

cially Chapters 1 and 4. Our eventual goal is publication of a comprehensive modern version of 

Ptolemyôs catalog that will provide either exact or approximate modern coordinates for every 

place for which Ptolemy gives us ancient coordinates. By providing such a dataset and corre-

sponding GIS assets, we will enable exploration and visualization of the ancient world in ways 
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that are currently not possible.  

This paper is organized as follows. First we review the literature we explored including the sur-

viving translations of Ptolemyôs work and their associated commentary. Next we discuss our tools 

and workflow and how they support our effort. After that we discuss the models we applied to the 

places for which we do have modern coordinates to predict the coordinates of the others. We next 

talk about the overall dataset and how we determined where to place the locations that we consid-

er as known. Then we report the results of the effort and provide sample visualizations in modern 

tools, along with a brief analysis of the relative accuracy of the models applied. Finally, we pre-

sent our conclusions and discuss potential future work. 

 

Literature Review 

 

St¿ckelberger and Grasshoff (2006) provide the most complete and accurate modern translation of 

Ptolemyôs Geography but, unfortunately for us, it is only available in German3. Since none of the 

four co-authors speak fluent German, this made it difficult to use this work other than as a source 

for names and coordinates from the catalog. However, this turned out to be sufficient for us to 

make substantial progress. Furthermore, once we learned that St¿ckelberger and Grasshoff pro-

vide an easily accessible database on the CD accompanying their book, we were able to greatly 

accelerate our work by avoiding much of the scanning and parsing tasks that we had originally 

anticipated. St¿ckelberger and Grasshoff suggest modern names for many of the places described 

by Ptolemy, but their coverage is stronger for other regions than for India, and they provide only 

the modern names, not the modern coordinates. 

McCrindle (1927) fills in many of the gaps St¿ckelberger and Grasshoff leave by providing an-

other source, this time in English, of all of Ptolemyôs coordinates focused on India. He also pro-

vides suggestions for many additional modern names, along with a description of his sources and 

rationale for each choice. However, here again only the names are provided, not a comprehensive 

set of modern coordinates. The source is not available in machine-readable form, so we attempted 

automated scanning and parsing. Unfortunately, we found that human understanding of the nu-

ances of the data was required to turn McCrindleôs descriptions into usable modern coordinates 

for the places we considered known. We developed tools to help streamline the process and were 

able to make it through a large portion of McCrindleôs work to extract additional known coordi-

nates. 

Berggren and Jones (2000) provide an excellent English translation of the first book of Ptolemyôs 

Geography, which is important because it covers the theoretical material. This helped us gain 

deeper insight into some of the rationale and methods Ptolemy used in coming up with his original 

estimates and develop better understanding of his major errors. Regretfully, this valuable source 

only provides full coverage of this one book and, unlike McCrindle, does not help us understand 

much of the specifics about India or the rest of the catalog. 

Stevenson (Ptolemy 1991) attempted to provide a complete English translation of Ptolemyôs Ge-

ography, but his translation is known to contain numerous major flaws (Diller 1935). He does 

however provide a translation of the entire catalog, so while it must be used very cautiously and 

compared against other sources, it is still somewhat useful. Stevensonôs work is like McCrindleôs 

for us in that it also requires digital extraction efforts. 

There have been several noteworthy attempts at the reconstruction of different regions of the an-
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cient world based on the data from Ptolemyôs Geography.  

Strang (1998) divided Ptolemyôs points for Britain into groups according to two longitudinal 

scales and several spatially non-intersecting rotation groups in order to account for the turning of 

Scotland and other distortions observed in that region. The modern map contours were then 

warped to superimpose them over Ptolemyôs points, thus producing an approximate reconstruction 

of Ptolemyôs map of Britain in Ptolemyôs own projection. In our opinion, this kind of reconstruc-

tion is less illuminating than those that remap Ptolemyôs points into modern projections. 

Lacroix (1998) applied conventional linguistic and toponymic analysis of Ptolemaic maps to the 

difficult task of reconstructing all of Ptolemyôs Africa, with limited success.  

Berggren and Jones (2000) presented a nearly complete reconstruction of Ptolemyôs Gallia 

(Celtogalatia) by means of explicitly listing most modern locations corresponding to the ancient 

ones. Unfortunately, this reconstruction was not visualized. 

Widespread general recognition of the need for ña rigorous revisiting of Ptolemy's representations, 

especially the regional tabulae, in terms of georeferencingò (Livieratos 2006) led to publication of 

important works that dealt with Ptolemyôs data, including a paper on Ptolemyôs Crete (Livieratos 

2006a). 

Manoledakis and Livieratos (2007) used Ptolemyôs data to determine the approximate location of 

Aegae, an ancient capital of Macedonia. Their technique of approximate localization is based on 

transplanting Ptolemyôs azimuths into the modern coordinate system and further adjusting them as 

needed. 

Tsorlini (2011) provides a thorough catalogue of Ptolemyôs Mediterranean and Black Sea region 

and a methodology deriving modern coordinates. Since India is not included, the catalogue was 

not usable for our work here. However, in our future work we hope to compare methodologies for 

deriving modern coordinates.  

From the more general historical perspective of application of mathematical methods to similar 

problems, it is worth noting that regression analysis (Draper and Smith 1998) has been applied to 

old maps since Tobler (1966) derived equations to relate the medieval Hereford map to an oblique 

Mercator projection. While providing a review of other publications devoted to the mathematical 

analysis of ancient maps is beyond the scope of this paper, we additionally refer the reader to 

(Ravenhill and Gilg 1974), (Plewe 2003), (Tsotsos and Savvaidis 2003), and (Izaksen 2011). 

 

Tools and Workflow 

 

We developed a number of tools and techniques in this work that may be useful to other research-

ers. This section describes these tools and associated workflow organized as five distinct func-

tional areas: scanning, data import, KML generation, geocoding, and visualization. 
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Figure 4. This figure shows a screenshot of Google Earth with the triangulation output KML loaded. We load the Ptolemy 

coordinates as they are, even though the coordinate system is wrong (especially the prime meridian). Itôs wrong in a way that 

is useful for visualization, because it is visible in the same frame as the modern coordinates. In this frame, we can see the 

modern known and unknown locations on the left over the real India, and the Ptolemy coordinates to the right over the Pacif-

ic Ocean. We found it most useful for debugging and further point identification to label the points consistently with the ID 

system used in St¿ckelberger and Grasshoff. 

 

Scanning 

 

Given the data-intensive nature of our problem, one challenge we faced was in scanning and pars-

ing the various source texts we needed to use. To this end, we developed automated workflows 

based on Tesseract (Smith 2007) and ABBYY FineReader (ABBYY 2015), scanners and scanner 

automation libraries, and custom parsers to extract data tables from raw recognized text. While 

this added some value early on in our process, we eventually determined that the machine-

readable database included by St¿ckelberger and Grasshoff was sufficient for our initial work. We 

need future improvements in this area, as there are tables and other data in source texts such as 

McCrindle that we would like to incorporate into our algorithms and make available for easy ref-

erence in our output and visualization tools. 

 

Data Import 

 

We developed software to read the data on the St¿ckelberger and Grasshoff CD into our algo-

rithms. St¿ckelberger and Grasshoff provide four main data files: places, categories, people, and 

realities; however, so far we only need places and, to some degree, categories for our work. Trans-

lation remains a challenge for us here. Like the book, the data on the CD is all in German. Even as 

we would prefer it to be in English, we recognize that for any language we choose for our output 

many members of our international audience would face a similar problem. Therefore, in addition 

to translating the data from German to English, we also intend to make our results available in as 

many other languages as possible. Other internationalization issues, such as determining the cor-

rect file encodings for reading, were worked through somewhat painfully and taught us to take 

special precautions as we move towards publishing our data.  
 

 

 


