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To automate the tasks of forming a gunshot
damage passport, a hardware-software complex
was developed. Complex consists of a digital
image acquisition device with the spectrozonal
and multispectral illuminator, the specialized
software and algorithms for processing the
digital images of gunshot residues. The
forensically significant characteristics of the
object of study and the gunshot residues are
analyzed and quantitative determined.

Research work on the collection and
systematisation of information on firearms [1,
2] has led to the identification of strictly defined
forensically relevant characteristics of gunshot
residues [3, 4]. Generally, generalized evaluation
approaches are used in forensic ballistics [5].
Visual assessment of trace characteristics on a
target depends on the abilities and functions of
the examiner, and at the same time it
establishes reference points for comparison
with instrumental measurement. Visual
assessment is not easy to perform, much less to
reproduce (repeat), even with trained experts,
because organoleptic criteria are influenced by
personal preferences, lighting, visual
deficiencies and other factors. In addition,
different expert communities apply different
scales to describe and evaluate certain
characteristics, e.g. colour. At the same time, an
instrumental method based on mathematical
processing of a colour digital image enables [6,
7] to objectively perform measurements of
forensically relevant characteristics on a digital
image of a target and to express the results in a
quantitative form. Significant characteristics are
defined and described in detail in [7, 8].

Now we present our results of the
development of a hardware and software
complex consisting of a mobile recording
device, specialized software and algorithms for
processing digital images of targets for
quantitative determination and analysis of
forensically significant characteristics of the
object of investigation, as well as traces of
gunshot detected on it.

The structure of the hardware-software
complex, which uses computer vision
approaches and the principles of digital image
acquisition and processing to identify, calculate
and systematise forensically relevant
characteristics of a target, is presented in Fig. 1.

To illuminate the target under study, any of
the seven illuminators built into the stand-alone
spectro-zonal and multispectral white light with
high colour rendering index "PhotoBox 3138"
are to be used. [9]. Illumination and conditions
of of observation are chosen according to GOST
R 52489-2005 taking into account properties of
the test item and information that should be
obtained during the measurement.

The optical system of the lens (Fig. 1) carries out
the transfer of the image of the target to the plane of
the photosensitive matrix of the recorder. A digital
colour camera Canon EOS 500D (Canon Inc., Japan) is
used as the recorder and the main element of the
measuring unit, the characteristics of the camera and
the required photo shooting parameters are given in
[6]. The data logger operation is provided with the
computer control.

Fig. 1. The structure of the hardware-software complex.

Conclusions

The characterization process involves
preparing a target, taking and recording its image
with a digital camera, which is then sent to a
computer, where the specially designed
ImgOpinion desktop application processes it and
presents the results on a monitor or as a file
suitable for use with databases.

Digital images are recorded in the camera's
customised 14-bit RAW format and converted
into an adaptable 16-bit TIFF format, which does
not limit the number of brightness gradations
contained in the 14-bit image. In our experience,
in addition to the TIFF format, PNG and DICOM
formats are also suitable for 16-bit digital images.
These formats do not introduce additional
distortion to the original image.

The specialized ImgOpinion software performs
optical-structural analysis of digital images,
image segmentation, calculation of quantitative
characteristics for detected areas on gunshot
traces, estimates the amount of gunshot soot [7]
and its distribution on the target surface.
ImgOpinion is intended for use in expert
laboratories. The application is written in the Java
programming language and runs on the Linux
and Windows families of systems, the system
requirements of the application are the same as
[10]. The ImgOpinion program window in the
"automatic search for areas on gunshot traces"
mode is shown in Fig. 2, where the menu bars
and window switches are located on the left side
of the figure, and the window for the processed
image, where the outlines of deposition zones
defined by the Otsu segmentation algorithm [7],
are displayed on the right.

The ImgOpinion application generates a
damage passport [8], which is an information
resource containing information about the type
of the incoming object with gunshot residue, its

Hardware-software complex has been
developed to automate the task of forming a
damage passport, which will make it possible to
create data systems to speed up the process of
accident investigation and establishment of the
circumstances of a gunshot.

Fig. 2. The main window of the ImgOpinion desktop 
application.

surface characteristics, gunshot wound
morphology and the topography of additional
gunshot residue deposits.
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