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Dynamic re-definition of Region-of-Interest in
Vision System’s Feedback
Michał A. Podpora, Student Member, IEEE

Abstract—In this paper the author describes a modification of
the Region-of-Interest idea, in which the “best quality” area is
defined individually for every frame of video stream. The robot’s
vision system decides which fragment of the whole image should
be transmitted using the best quality.
Index Terms—active vision, perceptual reasoning, representations and transforms, scene analysis

I. INTRODUCTION

T

HE input video stream of a mobile robot’s vision system is
known to carry too much information to be processed by
a computer cluster. Although it is possible to use data
compression, the traffic among nodes of a cluster is still far
too heavy. Lossless compression is not efficient enough and
lossy compression is not acceptable for any image
understanding algorithms. One solution to this problem is
“active vision”, in which only a fragment of the whole image is
processed. This is fair enough for recognizing license plates’
numbers but it is too simplified to be used in an autonomous
robot. A mobile robot should be able to observe more than
analyzed detail of an object.
In this paper the author considers using the Region-ofInterest (ROI) idea, described in [1], for every frame of mobile
robot’s video stream. An image, inside the so-called ROI area,
contains data compressed using a better image quality.
Alternatively, the ROI area can be compressed using lossless
compression. However, it complicates all the image
compression, decompression and processing algorithms.

III. ACTIVE VISION
Active Vision (AV) is often understood as analysis of a part
of an image while ignoring the rest of it. Alternatively, some
implementations use the AV idea for scanning and processing
the whole image tile-by-tile [3]. In the latter case, the rest of
the analyzed image, in a given moment in time, is also being
ignored.
Although initially AV was based on human eye, all the
resemblance was limited to data reducing similarities. Analysis
of a whole image was either complicated because only a
fragment of image was acquired or because an image, or a part
of it, was represented by a set of acquired fragments.
The combination of Region-of-Interest and Active Vision
gives the ability to process a high quality fragment of image
while not loosing the rest of information. In [4] the author
describes an Active Vision implementation, using spatially
variable quality, depending on the distance from currently
processed detail. In his project neither ROI conception nor
JPEG2000 compression was used.
The most important advantage of using the junction of ROI and
AV is the ability to analyze a detail (fragment) of an object and, at
the same time, to notice that another detail exists in the image (Fig.
1). Unlike in AV, the vision system does not ignore the rest of the
image. Instead, the outside of ROI is being partially used for
choosing new ROI position and size.

II. REGION OF INTEREST
Originally the ROI was designed to define a rectangular area
of better image quality. Usually it is used for better feature
representation in selected regions. ROI enables the ability to
compress an image with average or poor quality and still have
the most important fragment of image compressed with good
quality [2]. Despite the data size reduction, the image is still
useful for pattern recognition or inference.
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Fig. 1. AV-based analysis of an image with a ROI. The inside of the ROI
rectangle is being processed, while the outside of ROI is compressed with
quality good enough to notice new objects. The vision system was examining
the red car (a), when the tennis ball has entered the scene (b). While the ball is
a relatively new object, it attracts the system’s attention.
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IV. FEEDBACK

In the practical implementation, new location (coordinates)
of the fixed-size ROI is defined separately for every frame of
the video input stream. The election of next frame’s ROI is
performed on the basis of few criteria/ratings, like movement,
color or contrast.
In future version of the software, with some basic Artificial
Intelligence (AI) algorithms included, a new mighty criterion
will be implemented: the decision of the AI subsystem (Fig. 2).
The elections are essential for the whole conception, while
they enable the ability to use the feedback to change
parameters (i.e. ROI) of the next frame.

Fig. 2. The ROI location election algorithm should be not limited to
contrasting or moving objects [Future work]. The “decision” of the AI
algorithm should be primary. For a human, the most important part of this
picture in most cases is the safety of the worker. For a today’s vision system it
is impossible to “focus” on this part of the image because of e.g. movement of
other people in the scene.

HTM input nodes acquire data and build higher abstraction
levels in subsequent layers. Finally, a “belief” is formed, which
can be represented, for instance, as an object. HTMs are
described in more detail in [5]–[7].
Human do not acquire whole images like a camera. In fact,
every object representation is an outcome of sequentially
acquired details at various fixation points.
Because neocortex was the inspiration for HTM inventors,
usage of the proposed vision system is doubtlessly convenient.
VI. CONCLUSION
Using the AV ideology by analyzing dynamically redefined
ROIs seems to be the natural way of perceiving. Creating
a robot capable of human-like human-machine interaction is
not possible if the robot does not “understand” our world “our
way”, that is, by creating spatio-temporal memory hierarchies
and instances, which we simply call memories.
Most important advantages of using the proposed idea are:
- Analysis of only a part of an image, which is a typical
AV approach, significantly speeds up computations.
- The image quality is superior due to usage of ROI.
- The image is compressed to give smaller data size [8].
- It is possible to spot objects/details outside ROI.
- Vision system has full control over the location of ROI.
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