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Abstract. This paper presents methods for automatically rating and
selecting digital photographs. The importance of each photograph is es-
timated by analyzing its content as well as its time-metadata. The pres-
ence of people is estimated by combining face and skin detection. Finally,
the appeal of each photograph is calculated using a trained SVM classi-
fier. The results of a conducted user study show that the automatically
obtained rating coincides well with the perception of the test persons.

1 Introduction

The digitalization has led to an ever increasing size of personal photo collections.
Today, consumers often take hundreds or even thousands of pictures of an event.
For many intended purposes like the creation of slideshows or image galleries, a
rating of the images would be desirable, so that the top-scoring images could be
automatically selected. Existing approaches solve this task by screening for low
quality images or by considering certain image content aspects like colorfulness
[1] . Other works deal with the estimation of aesthetics in digital images [2].
Compared to the above mentioned work, our method focuses on the selection of
the “best” images by considering various criteria.

2 Overview

We want to single out the aspects upon which a human observer would rate
digital photographs. Based on a study of Savakis et al. [7] as well as our own
conducted online survey, the following three criteria can be stated, which are all
considered within our system, resulting in separate scores:
Image appeal - Is the image appealing, is it a successful photography?
Image importance - Does the image show an important subject or event?
Presence of people - Does the image show people, friends and family?

2.1 Image Importance

In order to calculate an importance score for each image i, we consider three
aspects: First, if something interesting is happening during an event, the pho-
tographic rate rises. Hence, we calculate the local photographic rate fi for each
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image i using a weighted window. Second, if a photographer takes many pictures
of one subject, this implies that the subject is of a certain importance to him. To
detect whether two images are showing the same subject, the SIFT algorithm is
used [6]. If there is a reasonable number of matching SIFT keypoint descriptors
between two images, they are regarded as showing the same subject. si denotes
the number of images showing the same subject as image i. Third, if a photogra-
pher takes two or more near identical images, it implies that this particular shot
is of special importance to him. Such duplicate images are detected using the
MPEG-7 color layout descriptor [4], where an empirically determined thresh-
old defines whether two images are regarded as duplicates. Similar to above, di

denotes the number of duplicate images of image i.
A weighted combination results in a final importance score si

importance =
u1 ∗ fi/fmax + u2 ∗ di/dmax + u3 ∗ si/smax, where fmax, smax and dmax are the
maximum values for the entire photo collection, and ui are weighting factors.

2.2 Image Appeal

Machine learning techniques are used to calculate an appeal score for each image.
Therefore, 15 low- and mid-level image features were designed, covering the
aspects technical quality, composition, simplicity and colorfulness (see Tab. 1).
Fourteen test persons of different age groups were asked to provide personal
photographs of particularly high and low image appeal. Thus, a training database
consisting of 840 images was built. Using this database, an SVM classifier was
trained. The resulting SVM model is used to estimate the image appeal. The
probability estimation for the “high appeal” class membership of image i is used
as the final appeal score si

appeal.

Table 1. Overview of selected appeal classification features

technical quality simplicity

highlight/shadow clipping number of salient regions
sharpness number of distinct hues

colorfulness composition

color distribution rule of thirds
standard deviation hue-channel centrality

2.3 Presence of People

In order to rate the presence of people in each photograph i, we combine face
and skin detection. The number of faces ni in each image as well as their relative
size ai are obtained using a face detector based on Haar features and AdaBoost
training. The relative amount of skin si in each image is calculated using a skin
detector trained on skin colors. All three aspects are combined to a final people
score si

people = v1 ∗ log(ni) + v2 ∗ ai + v3 ∗ si where vi are weighting factors.
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Fig. 1. Example of an event with calculated appeal score (AS) and importance score
(IS) and the resulting 3 selected images (green) after duplicate removal

2.4 Ranking Framework

The three calculated scores are combined to obtain a final combined score for
ranking the images: si

combined = w1 ∗ si
importance +w2 ∗ si

appeal +w3 ∗ si
people. The

weighting wi of each score can be determined by the user or specified by certain
presets, according to the application scenario. Due to the calculated importance
score, the top-scoring images usually contain many pictures showing the same
subject. We again use SIFT keypoints for detecting similar subjects. With this
information, only the highest rated images which are showing different subjects
can be selected (as depicted in Fig. 1).

The representativity of the selected images can be increased by performing
event detection prior to the ranking process, and selecting the highest-rated
images from each event separately. To detect events, we combine and modify two
existing approaches [3] [5]. The time gaps between images are first clustered using
the k-means algorithm (k = 2). These initial events are then further partitioned
by looking for outliers.

3 Evaluation

As the user’s satisfaction with the rating of the images is the main measure for
the quality of our method, a user study was conducted. Fourteen participants
provided personal photo collections. Images were rated and selected using dif-
ferent presets. Each test person rated the selected images of his/her own photo
collection by filling in a questionnaire, which was designed according to guidelines
of qualitative research, e.g. using 5-point Likert scales and cross-check questions.
The boxplot in Fig. 2 exemplarily shows one result of the user study. It repre-
sents the overall satisfaction of the test persons with the selected images. As can
be clearly seen, the images selected by our method obtained much better overall
ratings than randomly selected images.

The test results in general are promising. The calculated image appeal was re-
flected well by the user ratings. Throughout, selections generated by our method
obtained considerably better ratings compared to random selections.
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Fig. 2. Overall user-satisfaction with the selected images (1-worst, 5-best)

4 Conclusions

We briefly presented our method for rating and selecting personal digital pho-
tographs, which rates images based on various criteria, decreases redundancy and
increases representativity amongst the selected images. A conducted user study
delivered promising results, and verifies our concept of the automatic selection
of images.

References

1. Boll, S., Sandhaus, P., Scherp, A., Thieme, S.: MetaXa - Context-and Content-
Driven Metadata Enhancement for Personal Photo Books. In: Cham, T.-J., Cai, J.,
Dorai, C., Rajan, D., Chua, T.-S., Chia, L.-T. (eds.) MMM 2007. LNCS, vol. 4351,
pp. 332–343. Springer, Heidelberg (2007)

2. Datta, R., Joshi, D., Li, J., Wang, J.: Studying Aesthetics in Photographic Images
Using a Computational Approach. In: Nguyen, N.T., Kowalczyk, R., Chen, S.-M.
(eds.) IWSM 2000. LNCS (LNAI), vol. 5796, pp. 152–162. Springer, Heidelberg
(2009)

3. Graham, A., Garcia-Molina, H., Paepcke, A., Winograd, T.: Time as essence
for photo browsing through personal digital libraries. In: Proceedings of the 2nd
ACM/IEEE-CS joint conference on Digital libraries, pp. 326–335. ACM Press, New
York (2002)

4. Kasutani, E., Yamada, A.: The MPEG-7 color layout descriptor: a compact image
feature description for high-speed image/video segment retrieval. In: Proceedings of
the 2001 International Conference on Image Processing, vol. 1 (2001)

5. Loui, A., Savakis, A., Co, E., Rochester, N.: Automated event clustering and quality
screening of consumer pictures for digital albuming. IEEE Transactions on Multi-
media 5(3), 390–402 (2003)

6. Lowe, D.: Distinctive Image Features from Scale-Invariant Keypoints. International
Journal of Computer Vision 60(2), 91–110 (2004)

7. Savakis, A., Etz, S., Loui, A., et al.: Evaluation of image appeal in consumer pho-
tography. In: Proceedings-SPIE the International Society for Optical Engineering,
pp. 111–121 (2000)


	Automatic Rating and Selection of Digital Photographs
	Introduction
	Overview
	Image Importance
	Image Appeal
	Presence of People
	Ranking Framework

	Evaluation
	Conclusions



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




