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ABSTRACT
One of the most significant problems in the field of image
retrieval results from the lack of a common test bed for the
evaluation of the systems. So far, many of the methods
used in the field of information retrieval have been adopted
in order to evaluate the retrieval results. This paper de-
scribes the most commonly used methods for retrieval eval-
uation and notes their weaknesses. It also proposes a new
method of measuring the performance of retrieval systems.
The proposed method is generic and can be used for eval-
uating the retrieval performance of any type of informa-
tion. The proposed evaluation technique has been imple-
mented and is used to evaluate the retrieval results of the
img(Rummager)1 system.
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1 Introduction

The objective of an image retrieval system is to retrieve im-
ages in rank order, where the rank is determined from the
relevance to the query at hand [1]. The image retrieval pro-
cess can be executed either with the use of a key word inte-
gration technique ’upon’ the images (Keyword Based Im-
age Retrieval) or with the use of low-level characteristics
exported from the image’s visual content (Content Based
Image Retrieval). Content based image retrieval (CBIR) is
defined any technology, that in principle helps to organize
digital image archives by their visual content. By this defi-
nition, anything ranging from an image similarity function
to a robust image annotation engine falls under the purview
of CBIR [2].

The performance of a content image retrieval sys-
tem is measured using the following procedure. A certain
benchmark image database is initially used. Classic exam-
ples of such databases are the Wang [3] database, the UCID
database [4] and the Nister database [5]. Each database is
comprised of a number of N images and includes a total of
Q queries. An image that is to be used as input to a system
in order to evaluate its performance is designated as query.

1http://www.img-rummager.com

For each query there is a given total number of images with
visual similarity which are considered as the ground truth.
The system’s performance is calculated using a technique
to evaluate the order in which the images which form the
ground truths for all the queries appear. Section 2 provides
an in-depth analysis of the two most commonly used re-
trieval evaluation methods. The Mean Average Precision
and the Average Normalized Modified Retrieval Rank [6].

This paper proposes a new technique for evaluating
the order in which the retrieval results appear for each
query. The proposed method, called the Mean Normal-
ized Retrieval Order (MNRO), has been designed with the
purpose of overcoming the weaknesses apparent in exist-
ing evaluation methods. The MNRO indicator grades each
retrieval system with a value that fluctuates in the range
of [0, 1]. Section 3 describes the proposed method and
outlines its advantages over other performance evaluation
techniques.

The method is experimentally tested in Section 4,
based on artificial query trials and evaluations. and finally,
the conclusions are drawn in Section 5.

2 Image Retrieval Evaluation Methods

The most widespread image retrieval evaluation methods
with the ability to evaluate the systems using only one num-
ber are AP (Average Precision) and NMRR (Normalized
Modified Retrieval Rank).

The average precision AP for a single query q is the
mean over the precision scores after each retrieved relevant
item:

AP (q) =
1

NG(q)

NG(q)∑
k=1

Pq(Rk)

whereRk is the recall after the kth relevant image was
retrieved. The mean average precision (MAP) is the mean
of the average precision scores over all queries:

MAP =
1
Q

∑
q∈Q

AP (q)

where Q is the set of queries q.
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