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Abstract The popular sentence a picture paints a thousand words illustrates the
information richness an image can provide.

There are billions of images available on the Web. Such graphic and other complex
resources require special search capabilities.

In the late 90’s, Altavista released the first major text to image search engine on
the Web, followed by Google in 2001. Searching for images is a prominent need
for users in the live Web. Thus, finding images using text in Web Archives is an
important task, as it adds a temporal perspective on how images in the web change.

User studies show that a significant number of users use Web Archives to find past
images for a specific subjects or events. In 2016, the Internet Archive has released
an image search portal for Animated GIF images harvested from the Geocities
website. In 2017 the Royal Danish Library developed a new Wayback software, with
image search capabilities, and in 2018 Arquivo.pt has launched an image search beta
service, allowing temporal image searches (e.g. to search for images related with the
Olympic games between 1996 and 2010).

In this report, we will describe how to build a temporal image search system for a
Web archive, namely the workflow and technical implementation required to extract,
classify, index and rank millions of Web images collected through the years.

The report ends with a brief discussion on possible research applications and
future work on image search for Web archives, such as scene classification and
automatic object and color detection.
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1 Introduction

Web archives periodically harvest the web for preservation purposes. However, little
advantage is taken from this vast wealth of information if there are no efficient search
mechanisms.

Different content type (e.g. web page text, images, videos) requires specialized
processing techniques to enable the information to be accessed and searched effi-
ciently.

Fishkin research at the Inbounderl shows that images are amongst the most
searched forms of content on the Web. Google Image Search has a count of 22,6%
of the searches done on the Internet in the USA amongst the major search engines;
15 times more than YouTube; almost 10 times more than Amazon, 10 times more
than Bing, and almost 20 times more than Facebook?.

However, search on a web archive has characteristics which distinguish it from
a conventional search engine. A web archive search system must be able to process
large amounts of data and deal with its temporal features. It should easily enable
users to efficiently find and access images compiled over the years.

Costa (2014) user study on information needs of web archive users has identified
image search as a significantly mentioned users’ need, that was not supported at the
time of the thesis publication.

This report describes Arquivo.pt Image search platform. Section 2 gives brief
overview of the recent advancements on image search systems for web archives.
Section 3 describes Arquivo.pt image search, including the Web UI, API and the
indexing process. Section 4 shows possible directions for the future of web archive
image search.

2 Image search in web archives

2.0.1 Gifcities

In 2009 Yahoo announced it was closing down the United States version of the
Geocites (hosting service where users could build their own websites), containing
more than 38 million web pages. The Internet Archive has made a special effort to
preserve Geocities web pages3.

On the 20th anniversary of Internet Archive in 2016, the project GifCities: The
GeoCities Animated GIF Search Engine was released. The Internet Archive team
has created a text to image search engine for archived animated GIF images from the
website geocities.com.

1 https://theinbounder.com/videos/search-marketing-s-evolution-2018-and-beyond.html
2 https://www.stateofdigital.com/google-images-and-visual-search/
3 https://archive.org/details/geocities&tab=about
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Gifcities is available at https://gifcities.org. Figure 1 shows a static capture of
Gifcities animated image search results for the query cat.

In order to build Gifcities search engine, 4,5000,000 animated GIF images
(1,600,000 unique images) were extracted from archived Web resources. Both the
directory path and the filenames text were used to build the text to image search en-
gine. When searching in the Gifcities portal (e.g. searching for cat) a list of animated
GIFs related with the search is shown. Each of these animated GIF images links
to an archived Web page available at the Wayback machine (i.e. a web.archive.org
archived URL) which embeds the image.

Home About $$ Internet @ Archive ‘
| cat sew |
=@ Click B %h 7T
Here_l
i’ {
- A
e T T— 2
) e 25 =5 =8 b )
A Wi W E )
& K @
A 3 e
& — @ *

B
1
rpay
O -3
g ©
‘ .

Fig. 1 A static frame of the image search results for the query cat in the Gifcities web portal.
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2.0.2 SolrWayback

In 2017, the Royal Danish Library4 released the first version of SolrWayback5, a
web application for browsing historical harvested ARC/WARC files, similar to the
Internet Archive Wayback Machine6. The software is open-source and is avaliable
at Github’. Instead of using the traditional capture indexes (CDX) to replay web
archived resources, SolrWayback relies on Apache Solr server(s). ARC/WARC files
have been indexed using the British Library WARC-Indexer software8.

One of the main novelties of this Wayback software, when comparing with Open-
Wayback 9 or pywbl0, is that it ships with image search capabilities. Figure 2 shows
the image search results within a Web archive for a single term query (obama) using
SolrWayback. Bellow each image there is an option to Search for image, in order
to find all occurrences of the image within the Web archive. Besides the traditional
text to image search, SolrWayback also enables to search for images by uploading
an image, i.e. you upload an image, and discover if that particular image has been
harvested, and from which domains. Another interesting SolrWayback feature is that
it allows to search by location for images that contain (EXIF)11 location information.
Figure 3 shows a location search for all images within a 50 km radius centered on
the Royal Danish Library.

3 Arquivo.pt Image Search System

In 2018, Arquivo.pt launched a text to image search system for its entire Web archive,
comprising a total of 23 million unique images from 1996 to 2017. Inspired by
Google Image Search12, the goal is to provides a familiar experience when searching
for images from the past web.

table 1 shows the latest set of detailed statistics for the service. The service is
available at arquivo.pt/images.jsp.

The user inputs a textual query and a set of image results are displayed in a grid,
as illustrated in Figure 4. Similarly to Gifcities, each image search result links to an
archived Web page that embeds the image. When clicking on an image result, an
image viewer is displayed (Figure 5), showing a larger image together with details

4 http://www.kb.dk/

5 https://github.com/netarchivesuite/solrwayback
6 https://archive.org/web/

7 https://github.com/netarchivesuite/solrwayback
8 https://github.com/ukwa/webarchive-discovery/
9 https://github.com/iipc/openwayback

10 https://github.com/webrecorder/pywb

11 https://www.exif.org/Exif2-2.PDF

12 https://images.google.pt/






