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Abstract

This paper proposes an efficient photo retrieval system that automatically indexes for searching of relevant images,
using a combination of geo-coded information, direction/location of image capture device and content-based visual
features. A photo image is labeled with its GPS (Global Positioning System) coordinates and direction of the camera view
at the moment of capture, and the label leads to generate a geo-spatial index with three core elements of latitude, longitude
and viewing direction. Then, content-based visual features are extracted and combined with the geo-spatial information,
for indexing and retrieving the photo images. For user’s querying process, the proposed method adopts two steps as a
progressive approach, filtering the relevant subset prior to use a content-based ranking function. To evaluate the
performance of the proposed scheme, we assess the simulation performance in terms of average precision and F-score,
using a natural photo collection. Comparing the proposed approach to retrieve using only visual features, an improvement
of 20.8% was observed. The experimental results show that the proposed method exhibited a significant enhancement
of around 7.2% in retrieval effectiveness, compared to previous work. These results reveal that a combination of context
and content analysis is markedly more efficient and meaningful that using only visual feature for image search.

Key Words : Photo Retrieval, Mobile Image Search, Geo-spatial Index, GPS Coordination and Image Direction, Content-

based Visual Descriptor
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Fig. 1. Naive system view of image search and content-
based image retrieval: (a) Image search using
annotations (e.g., keywords) and (b) content-
based image search using an image as query (e.g.,
image retrieval based on visual feature) [7].
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Fig. 2. Block diagram of the proposed photo retrieval
system.
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Fig. 3. Example of photo clustering with time-sequences
and the corresponding geo-location track. Dotted
arrows represent a user’s movements, and dotted
circle denotes a location cluster. Photo p; has an
own short line arrow, which is indicates image

view direction obtained from EXIF GPSImg
Direction.
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For each image,
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SpatialRelation = E; break;
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default: SpatialRelation = N; break;
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Fig. 5. Example of image and screenshot for viewing GPS
coordinate and heading direction of image on
Google map.
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Table 1. Comparisons of retrieval effective using F-score over all queries, and summary of computational characteristics
of the methods. The proposed method (LOC-DIR-VIS) exhibited an improvement in retrieval effectiveness.
Feature extraction time, retrieving time and length for feature vector are located on the right column.

Retrieval Effectiveness Computing Time
Precision Recall F-score Extraction Retrieving Features
VIS 359 50.7 40.8 0.441 0.041 208
LOC-VIS 47.5 68.2 54.4 0.452 0.117 232
LOCDIR-VIS 53.9 77.0 61.6 0.513 0.152 256
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