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ABSTRACT
The diffusion of digital photography lets people take hun-
dreds of photos during personal events, such as trips and cere-
monies. Many methods have been developed for summarizing
such large personal photo collections. However, they usually
emphasize the coverage of the original collection, without
considering which photos users would select, i.e. their expec-
tations. In this paper we present Expo, a system that aims at
selecting which photos users perceive as most important and
would have selected, thus meeting their expectations. It does
not rely on any manually provided annotation, thus keeping
the effort of users low. Photos are processed by applying a
wide set of image processing techniques and a subset of a
required size is selected. Users can review and modify the
automatic selection. The system can also be used to gather
training data by letting users select their preferred photos
from the imported collections.
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1 INTRODUCTION
With digital photography, taking pictures is effortless and
makes people easily ending up with hundreds of photos of
personal events like holidays, trips, ceremonies. Different
methods and applications have been developed to summarize
such large collections and make their revisiting less onerous.
They are usually centered around the concept of coverage,
generating summaries that resemble the original collection.
This is achieved either by clustering and picking representa-
tives from each cluster [5, 8, 12] or by explicitly modeling
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and optimizing coverage [13, 14]. However, these strategies
ignore user expectations, i.e. which photos users would select
as most important for revisiting or preservation purposes.
We argue that selecting photos that are important to users
from personal collections is different than generating com-
prehensive summaries, as the set of important images might
not fully cover the original collection [4]. For instance, users
might not like photos of boring moments of a trip.

We present Expo, an expectation–oriented system for se-
lecting photos from personal collections. Differently from
previous systems (e.g. [2, 11]), it aims at emulating human
selections by identifying those photos that users perceive as
most important for revisiting or preservation, meeting their
expectations. A demonstrative video is available1. To make
selections, Expo relies on the method proposed by Ceroni et al.
[4], which has been proved to be more effective in emulating
user selections than methods based on coverage (e.g. [12–14]).
It considers information at both image- and collection-level
(by applying image quality assessment, concept detection,
face detection, near-duplicate detection, event-based cluster-
ing) and estimates the selection probability of images via
supervised Machine Learning.

Photos are first processed to extract the information re-
quired by the back-end selection method, which identifies
the requested number of most important images. Users can
browse the images, seeing also the information extracted from
them and used in the selection process, as well as revise the
automatic selection according to their preferences. The pho-
tos are organized in clusters (sub-events), to make browsing
and reviewing easier for the users. Expo keeps the level of
user investment low by not requiring any manual annotation.
The system can also be used to acquire training data by
letting users import new collections and manually select their
preferred photos from them. Each imported collection and
the associated selection data are sent to a common repository
and used to re-train the model.

2 RELATED WORK
Different photo selection and summarization works are driven
by the aspect of coverage, identifying clusters of images based
on time and visual content and then picking a number of rep-
resentative from each cluster [5, 8, 12]. Our selection method
[3, 4] differs from them as it does not impose such a strict
1www.l3s.de/~ceroni/IPV/ICMR_2017_demo.mp4
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Figure 1: Performing automatic selections with Expo.

notion of coverage, but rather considers clusters and other
global information together with image-level information,
learning their different impact in a single model. The works
in [13, 14] are closer to ours, as they consider coverage in a re-
laxed way as one dimension of a multi-goal optimization, but
coverage still has the highest importance in the optimization
and the summaries are not evaluated based on user assess-
ments. Moreover, they make partial use of manually created
text to associate semantic descriptors to images, while our
system does not require any manual input, once the selection
model has been learned.

Also available systems for photo selection and summa-
rization [2, 11] are strongly based on coverage and diversity
aspects and rely on a consistent amount of human supervi-
sion. These are the main differences from our system, which
rather aims at identifying those photos that users perceive
as most important for revisiting or preservation without any
online input, after having learned the importance of coverage,
diversity, and other aspects from human selections. Batko et
al. [2] create textual and visual summaries of personal photo
collections by combining clustering methods and image anno-
tation tools. This requires a considerable effort to manually
annotate pictures in the clusters. In [11], collections are first
organized in clusters and images in the clusters are ranked
based on visual quality, aesthetics, and the presence of faces.
However, the weights of the different aspects are defined in
presets and not learned from user selections, like our method
does.

3 EXPECTATION-ORIENTED SELECTION
In this Section, we provide an overview of the main steps of
the expectation-oriented selection method presented in [4],
which is used in our system. Please refer to the original paper
for further details.

Different image processing techniques are applied on input
photo collections to extract features from them. These are:
concept detection [9], to capture the semantic content of
images beyond aesthetic and quality indicators; face detection
[4], reflecting the importance of the presence of people in
photos; near-duplicate detection [1], to take the redundancy
of many pictures of the same scene as a signal of importance,
and to eliminate very similar images; quality assessment
[10], as good quality photos might be preferred in case of
comparable photos; event clustering [6] and collection-level
information for sake of browsing and to reflect the role of
coverage in photo selection. This information is made visible
to the user when browsing collections within the system.

Each photo is represented as a feature vector 𝑓𝑝 by us-
ing the information listed above and a SVM trained on
the data considered in [4] is used to predict the probabil-
ity 𝐼 = 𝑆𝑉 𝑀

(︀
𝑓𝑝

)︀
of each photo 𝑝 to be selected, i.e. its

importance. Finally, after predicting the importance of all
the photos in the collection, the photos are ranked based on
their importance and the top-𝑛 are selected. The parameter
𝑛, specified by the user, represents the desired size of the
selection.
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(a) Images grouped by clusters (sub-events).

(b) Images grouped by selection decisions.

Figure 2: Different ways of showing photos: grouping either by clusters (2a) or by selection decisions (2b).

4 SYSTEM DEMONSTRATION
In this Section we provide information regarding the imple-
mentation of the system (4.1) as well as the use cases that it
supports (4.2).

4.1 Implementation and Functionalities
The system has been implemented as a Web application using
the Java Play Framework2, which simplifies the development
of web applications with Java and Scala. The image process-
ing techniques listed in Section 3 are exposed as RESTful
Web Services, which are called once for each input collection.

2https://www.playframework.com/

The classifier used for importance prediction has been built
using the Support Vector Machine implementation of Lib-
SVM3 (with Gaussian Kernels) and has been trained on the
dataset of [4].

The user interface is shown in Figure 1. Images are orga-
nized in clusters (sub-events) to simplify the browsing. The
panel on the left-hand side contains all the functionalities
available in the system. In the Auto mode, the one shown in
the picture, users specify the number of images to select (as
a percentage of the whole collection) and run the automatic
selection. The selected images get a blue border and users

3http://www.csie.ntu.edu.tw/~cjlin/libsvm/
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Figure 3: Looking at the features extracted from images.

can revise the selection according to their preferences. Be-
sides organizing photos in clusters (Figure 2a), the “Grouped
Selection” view (Figure 2b) shows all the selected images
together to give an overall view of the selection.

Clicking on Info, the user can look at the information
extracted from images. For instance, Figure 3 shows the in-
formation extracted from the image with blue border. Finally,
clicking on Manual, users can produce their own selections
manually and submit them (along with the whole collection)
as training data for future re-training of the selection model.

4.2 Use Cases
The Expo system supports two use cases, one for the auto-
matic identification of important images and one for providing
new training data by performing manual selections.

Making Automatic Selections. The main functionality of-
fered by the system to end users is automatically identifying
those photos that are likely to be perceived as important by
the owner of the collection, thanks to the underlying selection
method aiming at meeting user selections and expectations.
Starting from such automatic selection, the user can revise it
according to his/her preferences. The availability of a fairly
good initial selection alleviates the manual revision, which
would become cumbersome when starting from scratch. At
the end of the process, the selected photos can be downloaded
and used in place of the whole collection, for instance, when
looking back at the associated event in the future or sharing
photos with relatives and friends. Such tasks would be more
demanding and, to some extent, frustrating, if no selection
was available and the original, potentially large collection
had to be used.

Gathering Training Data. The system can be used to ac-
quire new training data for the selection model. Users upload
new photo collections, select their preferred photos from
scratch, and submit the selection information and the whole
collection to a central repository. Such collections annotated
with user selections are used to re-train the model and to bet-
ter match user expectations and selection patterns. This can
be the starting point for user personalization, as previously
investigated in [7].

5 CONCLUSION
In this paper we presented Expo, an expectation–oriented
system for selecting pictures from personal collections. It
offers a solution for the management of large personal photo
collections by generating sets of highly important photos,
which are more enjoyable for revising and sharing purposes.
Differently from previous summarization systems based on
the concept of coverage, it aims at emulating human selec-
tions by exploiting a selection method [4] that selects those
pictures that users perceive as most important for revisiting
or preservation, thus meeting their expectations. The notion
of image importance has been learned from user selection
patterns. Expo keeps the level of user investment low by not
requiring any manual annotation. Users can review and mod-
ify the automatic selection according to their preferences. The
system can also be used to gather training data by letting
users select preferred photos from the imported collections.
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