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Abstract

Visible and infrared image fusion is an important area in
image processing due to its numerous applications. While
much progress has been made in recent years with efforts on
developing image fusion algorithms, there is a lack of code
library and benchmark which can gauge the state-of-the-
art. In this paper, after briefly reviewing recent advances of
visible and infrared image fusion, we present a visible and
infrared image fusion benchmark (VIFB) which consists of
21 image pairs, a code library of 20 fusion algorithms and
13 evaluation metrics. We also carry out extensive experi-
ments within the benchmark to understand the performance
of these algorithms. By analyzing qualitative and quantita-
tive results, we identify effective algorithms for robust image
fusion and give some observations on the status and future
prospects of this field.

1. Introduction

The target of image fusion is to combine information
from different images to generate a single image, which
is more informative and can facilitate subsequent process-
ing. Many image fusion algorithms have been proposed,
which can be generally divided into pixel-level, feature-
level and decision-level approaches based on the level of
fusion. Also, image fusion can either be performed in the
spatial domain or transform domain. Based on application
areas, image fusion technology can be grouped into several
types, namely medical image fusion [1, 2], multi-focus im-
age fusion [3, 4, 5], remote sensing image fusion [6], multi-
exposure image fusion [7, 8], visible and infrared image fu-
sion [9, 10]. Among these types, the visible and infrared
image fusion is one of the most frequently used ones. This
is because that the visible and infrared image fusion can be
applied in many applications, for instance object tracking
[11, 12, 13, 14, 15], object detection [16, 17, 18], and bio-
metric recognition [19, 20]. Figure 1 shows an example of
visible and infrared image fusion.

However, current research on visible and infrared image
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Figure 1. The benefit of visible and infrared image fusion. The
people around the car are invisible in visible image due to car
light. Although they can be seen in infrared image, the infrared
image lacks detail information about the scene. After fusion, the
fused image contains enough details and the people are also visi-
ble.

fusion is suffering from several problems, which hinder the
development of this field severely. First, there is not a well-
recognized visible and infrared image fusion dataset which
can be used to compare performance under the same stan-
dard. Therefore, it is quite common that different images
are utilized in experiments in the literature, which makes
it difficult to compare the performance of various algo-
rithms. Second, it is crucial to evaluate the performance
of state-of-the-art fusion algorithms to demonstrate their
strength and weakness and to help identify future research
directions in this field. However, although many evaluation
metrics have been proposed, none of them is better than all
other metrics. As a result, researchers normally just choose
several metrics which support their methods in the image
fusion literature. This further makes it difficult to objec-
tively compare performances. Third, although the source
codes of some image fusion algorithms have been made



Table 1. Details of some existing visible and infrared image fusion datasets and the proposed dataset.

Name Image/Video pairs Image type Resolution  Year Results Code library
OSU Color-Thermal Database 6 video pairs RGB, Infrared 3260 2005 No No
TNO 63 image pairs multispectral Various 2014 No No
VLIRVDIF 24 video pairs RGB, Infrared 720480 2019 No No
VIFB 21 image pairs RGB, Infrared Various 2020 Yes Yes

Figure 2. The infrared and visible test set in VIFB. The dataset includes 21 pairs of infrared and visible images. The rst, third, and fth

row contains RGB images, while the second, fourth, and sixth row presents the corresponding infrared images.

publicly available, for example the the DLF [21] and CNN
[22], the interface and usage of most algorithms are differ-
entand thus it is inconvenient as well as time-consuming for
researchers to perform large scale performance evaluation.

To solve these issues, in this work we build a visible and
infrared image fusion benchmark (VIFB) that includes 21
pairs of visible and infrared images, 20 publicly available
fusion algorithms and 13 evaluation metrics to facilitate the
performance evaluation task

The main contributions of this paper lie in the following
aspects:

Dataset We created a test set containing 21 pairs of
visible and infrared images. These image pairs are col-
lected from the Internet and several tracking datasets
thus covering a wide range of environments and work-
ing conditions, such as indoor, outdoor, low illumina-
tion, and over-exposure. Therefore, the dataset is able

Ihttps://github.com/xingchenzhang/Visible-infrared-image-fusion-
benchmark

to test the generalization ability of image fusion algo-
rithms.

Code library. We collected 20 recent image fusion al-
gorithms and integrated them into a code library, which
can be easily utilized to run algorithms and compare
performance. Most of these algorithms are published
in recent 5 years. An interface is designed to integrate
other image fusion algorithms into VIFB easily.

Comprehensive performance evaluationWe imple-
mented 13 evaluation metrics in VIFB to comprehen-
sively compare fusion performance. We have run the
collected 20 algorithms on the proposed dataset and
performed comprehensive comparison of those algo-
rithms. All the results are made available for the inter-
ested readers to use.






























