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Abstract

The role of footwear impression analysis in the identification of perpetrators is discussed in the present paper against the back-
ground of three cases. The analysis of footwear impressions, which were amongst the evidences studied in these cases, helped
in the reconstruction of the circumstances of the crimes in these cases. Moreover, in the presented cases, footwear evidences
were found on atypical surfaces. Examples of commonly encountered types of cases involving the comparative analysis of footwear
impressions as well as the analysis of a footwear trace created in a dynamic manner are presented. Moreover, an attempt to establish

the direction in which a pedestrian was moving (walking) on a road when she was hit by a car is also described in the paper.
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1. Introduction

In Poland, footwear impression and animal and tire
track examination is a branch of criminalistics, dealing
with the analysis of evidences of movement, mainly
footprints and tracks — both human and animal — as
well as vehicle wheel tracks (Widacki, 2002). Interna-
tionally — and contemporarily in Poland — this disci-
pline (or its equivalent in given countries) of the foren-
sic sciences mainly concerns footwear impression and
tire track analysis, i.e., the analysis of footwear outsole
impressions, footwear insole imprints, and vehicle tire
imprints.

Evidences analysed in footwear impression analy-
sis can be divided into the following categories: plas-
tic (three-dimensional) impressions, which are left
on soft surfaces, and two-dimensional traces, which
are left on hard surfaces. Two-dimensional traces are
collected on fingerprint foils, while plastic (three-di-

mensional) traces are protected by making a plaster
cast (Swietek, 2013; 2015). Sometimes footwear im-
pressions found at a crime scene are cut out together
with the surface on which they are located, or, for ex-
ample, when they are found on a human body, they are
only photographed appropriately (Chochot, Swietek,
2009).

Footwear impression analysis can be subdivided
into comparative analysis and identification analysis.
In comparative analyses, footwear imprints collected
at crime scenes are compared to imprints made using
footwear collected from the suspect. Identification anal-
ysis, on the other hand, allows us to determine the type,
brand and size of the footwear used by the perpetrator at
the scene of the crime. In the latter analyses, footwear
traces collected at the crime scene are compared with an
appropriate database of footwear outsole impressions.
This helps to determine the type of footwear used by
perpetrator(s) at a crime scene. Sometimes similar
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footwear imprints are collected at different crime scenes,
and they can be linked to one perpetrator by referring to
such a database (Chochot, Swietek, 2012).

Footwear outsole impressions are amongst the
more commonly found and protected evidences at
scenes of crime. They have helped to identify perpe-
trators of thefts, burglaries, rapes, beatings and kill-
ings. Footwear impression analysis is also frequently
a constituent of complex casework analysis (Rodo-
wicz, 2000).

Complex or team casework analyses, according
to the (Polish) Code of Criminal Procedure, are case-
works performed by teams of experts with different
specializations. Fact-finders decide whether there
should be presented in the form of one joint case re-
port (opinion), or whether separate partial case reports
should be prepared by the various experts (Tomasze-
wski, 2000). Each year, ca. 6,000 caseworks are per-
formed at the Institute of Forensic Research, Krakow,
Poland. Among them, hundreds are complex (team)
caseworks, and in such caseworks, the results of com-
parative and/or identification analysis of footwear im-
pressions are frequently used.

Footwear impression analyses are also carried out
in car accident reconstructions. The person driving the
vehicle can be identified on the basis of analysis of
footwear outsole impressions on the brake or clutch
pedals of the vehicle. Footwear imprints found on
these pedals are compared to imprints of the soles of
footwear of persons who could have driven the car, but,
for example, because they were under the influence of
alcohol suggested that another sober person (passen-
ger) drove the car. One of the aims of analysis within
car accident reconstructions involving knocked-down
pedestrians is to determine the direction in which the
pedestrian — who was later hit by the car — was moving
(walking) along a road. In such cases, characteristic
traces of friction can often be found on footwear soles.
Tire imprints found on the body or clothes of persons
hit by a car are also analysed during a car accident re-
construction. They are compared to imprints made by
tires fitted on the suspect’s car.

Footwear sole imprints are also used in the recon-
struction of crimes and criminal profiling. When several
imprints are observed, then a so-called ichnogram can be
drawn up, showing the path walked by the person. The
length, width and angle of steps (and hence the gait), and
the direction of walking are determined from the ichno-
gram. Analysis of the path and gait allows us to deter-
mine:

— the path by which persons at the scene of crime en-
tered and exited;
— the number of persons involved in the event;

— how perpetrators moved at the scene of the crime;

— the gender of the perpetrators;

— perpetrators’ figures, and even in some circum-
stances, their state of health (Rodowicz, 2000).

2. Materials and methods
2.1 Comparative analysis

In comparative analyses of footwear/tire impres-
sions, evidences found at the scene of the crime are
compared with a comparative shoe or tire or imprints
made using this footwear or tire. If the evidential im-
print was left on a soft surface, e.g. soil, snow or sand,
then a plaster cast is made and compared with the sole
of the shoe or tire delivered for analysis as control
material. If the imprint was found on a flat surface,
then it is secured using a fingerprint foil, or the surface
bearing the imprint is cut out. In such a situation, the
evidential imprint is compared with an imprint of the
sole of footwear or of a tire delivered for analysis as
control material. Control imprints are made taking into
account all the possible conditions in which the evi-
dence imprint was created. Control imprints are made
using various substances, which are deposited on the
sole or tire and then impressed on a sheet of paper.
Inkless Shoe Print Kit (produced by Identicator) was
used in Case 1.

Adobe PhotoShop CS2 software was used in the
comparison of footwear imprints, as well as to prepare
photographic documentation in casework reports.

2.2 Interpretation of results

Comparative analysis of footwear/tire imprints can
be subdivided into group (class) and individual analy-
sis. The aim of group analysis is to determine the sim-
ilarity of the pattern observed on the evidence imprint
to that observed on the sole of footwear or the tire sent
in for analysis as control material. In group analysis,
it is only possible to determine the model, pattern,
size, and type of footwear or vehicle tire. The scope of
measurements is dependent on the state of the eviden-
tial imprint, especially its clarity and completeness.
When an evidence imprint presents only a fragment of
sole then measurements are limited to the part of the
sole that has been imprinted — for example, the heel or
forefoot (Kedzierski, 1995).

When an individual analysis is carried out, then
a detailed analysis of individual features is performed
(e.g. the presence in imprints of indications of manu-
facturing defects on matrices used for the production
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of the sole, and the level of wear and tear of the sole)
and other characteristic individual features such as de-
fects (holes/damage), traces of repairs or the distribu-
tion of foreign bodies embedded in the sole. Therefore,
individual analysis allows us to draw a categorical
conclusion concerning a link between a suspect’s foot-
wear and a footwear imprint found at a crime scene
(Kedzierski, 1995). In order to draw categorical con-
clusions, it is sufficient to observe only two individual
features that occur on both the evidential imprint and
the sole of the suspect’s footwear, which have arisen
during use of the footwear. (Bodziak, 2000; Rodo-
wicz, 2000). However, it should be emphasized that
it is a categorical indication of the footwear, not of
the perpetrator. Nevertheless, the footwear has been
collected from a particular person, and thus this result
could be indirectly used to find the perpetrator.

The following scale is commonly applied in the
evaluation of the evidential value of footwear imprints
(Bodziak, 2000; Borkowski, 2013; Rodowicz, 2000;
Swietek, 2015):

Categorical and positive conclusion. Such an eval-
uation can be given when a match between group
features as well as at least two individual features is
observed between an evidence imprint and an imprint
of the sole of footwear submitted for analysis (control
material).

a) An evidence imprint very probably originates from
the sole of footwear submitted for analysis (control
material). This conclusion can be drawn when there
is a match between group features as well as at least
one individual feature between compared evidenc-
es (imprints).

b) An evidential imprint probably originates from
the sole of footwear submitted for analysis (con-
trol material). This conclusion can be drawn when
a match between group features as well as individ-
ual (sizing) features is observed between compared
evidences (imprints).

¢) An evidential imprint may originate from the sole
of footwear submitted for analysis (control mate-
rial) when only a match between group features is
observed.

d) Categorical negative conclusion. Compared im-
prints have different patterns of soles or different
footwear sizes.

e) The evidential imprint is not suitable for compara-
tive analysis. The evidence was incorrectly protect-
ed or the geometrical figures which form the sole
pattern are not visible on the imprint.

f) It should be emphasized that footwear imprints
analysis is subjective; there are situations where
a categorical conclusion can be drawn when only

one individual, but very intensively visible and
characteristic, feature is observed, e.g. a lack of half
of a heel. Conversely, a situation may occur where
the presence of several individually characteristic
features — but ones that are small and weakly visi-
ble — is not sufficient for a categorical conclusion.

3. Analysis of cases
3.1 Casel

The first case is a good example of the most com-
mon situation in which footwear imprints comparative
analysis is applied, i.e. when footwear imprints found
on a crime scene and imprint(s) made using footwear
collected from a suspect are compared. This case is
presented in order to show how such analysis is per-
formed in real casework.

A footwear imprint collected on a fingerprint foil
was sent in for analysis. The imprint contained a pat-
tern composed of wavy lines having a width of ca.
0.1 cm, spaced ca. 0.2 cm apart, and curved lines pres-
ent in the middle part of the imprint, as well as two
ovals located on the heel (Figure 1). Control material
was delivered in the form of blue and white lace-up
sports/tourism shoes. The total length of the sole was
ca. 25 cm. The pattern on the soles of the footwear
consisted of the following geometrical figures: on the
fore-sole — wavy lines having a width of ca. 0.1 cm,
spaced ca. 0.2 cm apart; on the (narrow) central part of
the sole — curved lines; and two partially erased ovals,
located on the heel (Figure 1). The question submit-
ted to the footwear impression expert was: does the
pattern observed on the evidential imprint match the
pattern observed on the sole of footwear collected as
control material?

Features of patterns observed on the evidential
imprint and on the soles of the suspect’s footwear re-
vealed similarities in their shapes and sizes. Therefore,
an imprint of the suspect’s footwear sole was made and
compared in detail with the evidential imprint. Dis-
tances between the most distant geometrical figures,
on both the horizontal and vertical axes (described as
a-b and c—d; Figure 1), were measured on the eviden-
tial imprint. Similar measurements were taken on the
control imprint (described as a’-b’ and ¢’—d’; Figure
1), made using the right shoe, as the evidential imprint
indicated such an orientation. It was concluded that
all distances were the same length (Figure 1). Using
Photoshop CS2 software, both imprints were superim-
posed, and it was found that they perfectly overlapped.
Moreover, on the evidential imprint, four individually
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characteristic features were found in the form of loss
(wear and tear) of the sole material. This loss was also
observed at the same locations on the imprint made us-
ing the suspect’s right shoe. These features are clearly
marked in Figure 2.

A match of four individually characteristic features
allowed us to conclude that the evidential imprint was
made by the left shoe collected from the suspect.

ok. 24 cm

ok. 24 cm
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Fig. 1. Match between group features of patterns observed
on the evidential (a) and control — (b) imprints; the control
imprint is presented as a mirror image.

Fig. 2. Match between four individually characteristic fea-
tures observed on the evidential (a) and control (b) imprints;
the control imprint is presented as a mirror image.

Footwear imprints analysis allowed us to conclude
categorically that the evidential imprint was made by
the shoe sent in for analyses and the results of these
analyses also allowed us to identify the perpetrator. It
has been ascertained in the literature that a match be-
tween at least two individually characteristic features
found on both evidence and control imprints allows
a categorical conclusion that the evidential imprint
has been left by the control shoe (Bodziak, 2000;
Borkowski, 2013; Rodowicz, 2000; Swie;tek, 2015).

3.2 Casell

Policemen in a small city in southern Poland re-
ceived information that the body of a fifty-something-
year-old woman bearing many injuries had been found.
The corpse was lying on a lawn close to a block of flats.
The woman had probably died as a result of falling from
a height. During the investigation, it was established that
the woman had been renting out her flat (in the afore-
mentioned block) to a man and his partner. On the day
when she was found dead, she had gone to the flat with
the aim of collecting the rent. In the flat, only the man
was present. Neighbours heard screams, thuds and the
sounds of an argument. The man was accused of beating
the woman and throwing her out of the window. Howev-
er, he did not admit to it. Many fresh skin abrasions were
found on his body, which could have suggested that he
had taken part in a fight or struggle before the incident.
During inspection of the scene of the accident, blood
stains were found, and traces — in the form of a piece
of broken-off windowsill, and fingerprints which were
present on the window in the kitchen from which the
woman could have fallen — were collected. Moreover,
some blood stains were found on the window of a flat
on the floor below, and a black smear visible on the
frame of this window was photographed (Figure 3).

The photograph of this trace as well as the victim’s
shoes were sent for analysis with the aim of deter-
mining whether the smear could have been made by
the victim’s shoes (Figure 4). The pattern of the trace
found on the window consisted of smeared quadran-
gles positioned parallel to each other. The pattern visi-
ble on the sole of the victim’s footwear was composed
of stars and quadrangles containing wavy lines. The
smear visible on the window did not reveal similarity
with the pattern visible on the victim’s shoe sole, but
the nature of the evidential trace suggested that it had
been created in a dynamic manner. Therefore, the sole
of the victim’s shoe was soaked in ink and was dragged
dynamically on a white sheet of paper. As a result, the
trace shown in Figure 5 was obtained. Next, this trace
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was compared with the evidential smear and it was
found that they reveal similarity in group features.
This allowed us to conclude that the evidential smear
could have been made by the victim’s shoe or any oth-
er shoe of a similar size and pattern (Figure 6).

Analysis of other evidences — e.g., the victim’s fin-
gerprints found on the outside windowsill — and the
submitted case files allowed us to establish the hy-
pothetical course of events. It was concluded that the
imprint of the sole found on the window frame of the
flat on the floor below could have been left by the shoe
of the victim, who, hanging from the windowsill try-
ing to prevent herself from falling, strongly kicked the
window of the flat on the floor below. Thus, the results
of the footwear imprint analysis delivered valuable in-
formation, which could contribute to a reconstruction
of the course of the event.

L.

The described case shows that each footwear im-
print/trace should be treated individually and should
not be rejected automatically if it does not match the
pattern of the control shoe imprint.

3.3 Caselll

The direction of moving (walking) of a pedestrian
on a road at the moment of contact with a car which hit
the pedestrian is presented in Case III. Frequently, the
direction of movement (walking) can be determined
by analysis of injuries to bones and soft tissues as well
as traces (damage) found on the pedestrian’s clothes
during physicochemical and tool marks examination.
But sometimes results of these analyses do not allow
us to determine the direction of movement (walking)
of the pedestrian. In such a situation, it could be useful

h Fig. 3. Evidential trace — a smear
found on a window.

Fig. 4. Soles of the victim’s shoes.
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to analyse shoe soles with the aim of finding traces
created by friction, i.e. ones which are created as a re-
sult of a sudden shift of the pedestrian’s foot at the
moment when s/he is hit by a moving vehicle.

A pedestrian was hit by a car on a local road and
died. The driver of the car said that she was driving
at ca. 50 km/h, when suddenly she observed the vic-
tim in front of her car. In such a situation, she could
not effectively brake or carry out any other manoeu-
vre to avoid the pedestrian. Thus, it was necessary to
determine the direction in which the pedestrian had
been moving (walking) on the road. If the pedestrian
had been crossing the road from right to left and had
walked straight into the oncoming vehicle (Figure 7a),
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then the driver would not have had time for an appro-
priate reaction (hypothesis I). However, if the pedes-
trian had been crossing the road from left to right (Fig-
ure 7b), then the driver would have had time to notice
her, and could have braked or avoided the pedestrian
(hypothesis II).

The footwear of the victim was submitted for anal-
ysis (Figure 8) with the aim of revealing potential trac-
es of friction and using the results of such analysis to
determine the direction in which the pedestrian was
moving (walking) at the moment of the accident. The
creation of such traces depends on the type of material
that was used for manufacturing the soles, as well as
meteorological conditions during the accident. There
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Fig. 6. A comparison of the evidential
smear and the control trace.
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Fig. 7. Hypothesis I: the pedestrian was moving (walking) from the

Fig. 8. Victim’s footwear.

right to the left side of the road (a). Hypothesis II: the pedestrian was

moving (walking) from the left to the right side of the road (b).

is a lower probability of the formation of such traces
on hard soles made of synthetic resins than on soles
made of soft rubber. Moreover, friction is greater on
a dry road than on a wet or snow-covered one.

In the presented case, the footwear was made of
soft rubber and the road was dry. Therefore, conditions
were suitable for the formation of characteristic traces
of friction on the soles of the footwear. Traces were
found on the sole of the left shoe (Figure 9).

The direction of formation of friction traces is
determined on the basis of results of observation of
wrinkles (creases) on the material used for the produc-
tion of the soles. The wrinkles show the direction of
the impact force (Figure 9 — frame, arrows). As can
be seen in Figure 9, wrinkles were present on the left
side, which allows us to conclude that the victim was
hit on the left side of her body. This suggests that she
was crossing the road from the right to the left side
and that she walked straight into the oncoming vehicle
(hypothesis I). This version of the event is consistent
with the driver’s testimony.

Results of analysis of the soles of the victim’s foot-
wear were consistent with findings from the post-mor-

tem analysis, revealing injuries on the left side of the
victim’s body. They were very characteristic of inju-
ries of pedestrian victims of car accidents.

This case showed that analysis of footwear soles
could deliver additional and important information to
the reconstruction of a car accident.

4. Conclusions

Footwear impression analysis is still commonly
carried out in forensic laboratories. There are ca. 4,000
such cases in Poland each year. Perpetrators have to
reach the scene of the crime by foot or by car, and then
they leave impressions of footwear or tires. Criminals
very often use gloves with the aim of avoiding leaving
fingerprints, as well as trying not to leave DNA traces.
But they still forget to protect their footwear against
leaving imprints.

The cases presented in the paper, especially those
in which footwear impression analyses formed part of
complex opinions, showed how important footwear
imprints — which are still frequently found at scenes

Problems of Forensic Sciences 2015, vol. 103, 219-231
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of crimes and accidents — are as evidence. Moreover,
these cases showed a variety of problems which could
be solved using footwear imprints analysis and how
important it is that each imprint is treated individually,
taking into account the circumstances of its creation.
Although footwear imprints analysis has been used for
a long time — the first footwear imprints analysis dates
back to 1786 (Kluska-Kaczmarek, 2014; Rodowicz,
2000) — it is still a very important part of forensic in-
vestigations.
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ZNACZENIE BADAN TRASEOLOGICZNYCH W IDENTYFIKACJI
SPRAWCOW ZDARZEN. ANALIZA PRZYPADKOW

1. Wprowadzenie

Traseologia to dziat kryminalistyki zajmujacy si¢ ba-
daniem §ladéw lokomocji, gtdéwnie odciskow stop ludz-
kich i zwierzecych oraz kot pojazdéw (Widacki, 2002).
Wspotczesna traseologia to przede wszystkim badanie
obutych stop ludzkich oraz opon samochodowych.

W badaniach traseologicznych slady dzielimy na: $la-
dy wglebione (trojwymiarowe) odwzorowane w migk-
kim materiale oraz na $lady ptaskie (dwuwymiarowe)
odci$nigte zazwyczaj na twardym podiozu. Plaskie §lady
traseologiczne zabezpiecza si¢ na folie daktyloskopij-
ne, a $lady wglebione za pomoca odlewow gipsowych
(Swictek, 2013; 2015). Zdarza si¢, ze §lady w postaci
odbitek obuwia wycina si¢ wraz z podtozem lub jedynie
fotografuje, np. gdy znajduja si¢ one na ciele cztowieka
(Chochét, Swietek, 2009).

Badania traseologiczne dzielimy na poréwnawcze
oraz oceniajaco-typujace. W badaniach poréwnawczych
ujawnione na miejscach zdarzen $lady traseologiczne
poréwnuje si¢ ze §ladami wykonanymi obuwiem zabez-
pieczonym od podejrzanych. Natomiast badania oceniajg-
co-typujace pozwalaja ustali¢, w jakim typie, rodzaju, mar-
ce oraz rozmiarze obuwia poruszatl si¢ sprawca na miejscu
zdarzenia. W takich przypadkach zabezpieczone $lady po-
rownuje si¢ ze zbiorem wzoréow podeszew obuwia zgro-
madzonych w katalogach lub w komputerowych bazach
danych i ustala si¢ rodzaj obuwia przestepcow. Zdarza sig,
ze podobne $lady sa ujawniane na réznych miejscach prze-
stepstw 1 dzigki wspomnianym bazom danych, $lady moz-
na przypisa¢ jednemu sprawcy (Chochot, Swietek, 2012).

Slady spodow obuwia sa jednymi z czeéciej spotyka-
nych dowodéw zabezpieczanych na miejscach zdarzen.
Sa one pomocne w identyfikacji sprawcow kradziezy,
wlaman, gwattéw, pobi¢ oraz zabdjstw. Czesto analizy
traseologiczne wykorzystuje si¢ w opiniach zespotowych
(Rodowicz, 2000).

Opinie zespotowe wedlug kodeksu postepowania
karnego to ekspertyzy wykonane przez zespoty biegtych
o roéznych specjalnosciach. Takie opinie zwane sg row-
niez potocznie opiniami kompleksowymi. Organ zleca-
jacy decyduje, czy ckspertyza zespotowa ma byé wy-
konana jako jedna wspdlna opinia, czy tez maja to by¢
odrebne, czastkowe opinie opracowane przez bieglych
z poszczegodlnych specjalnosci (Tomaszewski, 2000).
W Instytucie Ekspertyz Sadowych w kazdym roku wy-
konywanych jest okoto 6000 ekspertyz, z czego kilkaset
stanowig opinie zespotowe. Czgsto w takich opiniach
wykorzystuje si¢ wyniki porownawczych oraz oceniajg-
co-typujacych badan traseologicznych.

Badania traseologiczne wykonuje si¢ tez w przypad-
kach rekonstrukcji wypadkow drogowych. Na podstawie
sladow podeszew ustala si¢ osobe kierujaca pojazdem,
zabezpieczajac naktadki na pedaly hamulca lub sprzegta
pojazdu. Ujawnione §lady zestawia si¢ z obuwiem 0sob,
ktére mogty kierowa¢ pojazdem przed wypadkiem, lecz
np. z uwagi na spozyty alkohol zeznaja, ze pojazdem kie-
rowatla osoba, ktora przebywata co prawda w samocho-
dzie uczestniczacym w wypadku, ale prawdopodobnie
byla pasazerem i w momencie wypadku byta trzezwa.
Celem badan w rekonstrukcjach wypadkéw drogowych
jest tez ustalanie kierunku przemieszczania si¢ po jezdni
pieszych, potraconych nastgpnie przez pojazdy. W tym
przypadku obserwuje si¢ czgsto na podeszwach butéw
pieszych charakterystyczne $lady dziatania sity tarcia.
Innym obiektem badan traseologicznych w sprawach
dotyczacych wypadkow drogowych sa $lady opon (naj-
czesciej na ciele lub odziezy os6b potragconych przez po-
jazd), ktore zestawia si¢ ze §ladami wykonanymi opona-
mi zamontowanymi w samochodzie podejrzanego.

Slady spodéw obuwia sg tez wykorzystywane w re-
konstrukeji catego przebiegu zdarzenia i w profilowaniu
przestepcow. Obserwujac kilka §ladow, wyznacza si¢ tzw.
ichnogram, czyli sciezke (obraz) chodu cztowieka. Na ich-
nogramie wyznacza si¢ m.in. dtugos¢, szerokos¢ i kat kro-
ku oraz kierunek chodu. Analiza $ciezki chodu pozwala na:
— ustalenie drogi wejscia 1 odej$cia 0sob znajdujacych

si¢ na miejscu zdarzenia;

— okreslenie liczby uczestnikow zdarzen;

— ustalenie sposobu poruszania si¢ sprawcoéw zdarzen;

— okreslenie plci uczestnikow zdarzenia;

— oszacowanie sylwetki, czy w skrajnych wypadkach
nawet stanu zdrowia uczestnikow zdarzenia (Rodo-

wicz, 2000).

2. Materialy i metody
2.1 Badania porownawcze

W badaniach traseologicznych materiatem do badan
sa Slady dowodowe, ktore zestawia si¢ z obuwiem lub
opong albo z odbitkg wykonang poréwnawczym obu-
wiem lub opong. Jezeli §lad dowodowy zostal odcisnig-
ty w migkkim lub sypkim podiozu, takim jak np. gleba,
$nieg lub piasek, to zabezpiecza si¢ go za pomoca od-
lewu gipsowego i porownuje bezposrednio z podeszwa
obuwia lub opong nadestang do badan. Jezeli natomiast
slad dowodowy zostal odwzorowany na ptaskiej po-
wierzchni, to zabezpiecza si¢ go albo przenoszac slad na
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foli¢ kryminalistyczna, albo wycinajac podloze wraz ze
sladem. W takim przypadku $lad dowodowy porownuje
si¢ z odbitka podeszwy obuwia Iub opony sporzadzo-
ng w laboratorium. Slady poréwnawcze wykonuje sie,
uwzgledniajac wszystkie mozliwe do ustalenia warunki,
w jakich powstat $§lad dowodowy. Odwzorowania po-
réwnawcze tworzy si¢, uzywajac réoznych preparatow,
ktére naktada si¢ na podeszwe lub opong i odciskuje je
na kartce papieru. W omawianym przypadku 1 uzyto ze-
stawu do odbitek traseologicznych Inkless Shoe Print Kit
firmy ID identicator.

W opisywanych przypadkach do poréwnawczych ba-
dan traseologicznych oraz do wykonania tablic poglado-
wych uzyto programu komputerowego PhotoShop CS2
firmy Adobe.

2.2 Interpretacja wynikow

W poréwnawczych badaniach traseologicznych wy-
rézniamy badania grupowe i indywidualne. Badania gru-
powe maja na celu ustalenie zgodno$ci wzoru widoczne-
go na $ladzie zabezpieczonym na miejscu przestepstwa
ze wzorem wystepujacym na spodach obuwia lub opo-
ny nadestanych do badan jako material porownawczy.
W badaniach grupowych mozna ustali¢ jedynie rodzaj,
wzor, rozmiar oraz typ obuwia lub opony samochodo-
wej. Zakres pomiaréw uzalezniony jest od stanu $ladu,
a szczegolnie jego wyrazistosci 1 kompletnosci. Przy $la-
dach przedstawiajacych fragmenty spodéw obuwia po-
miary sg ograniczone tylko, na przyktad, do obcasa badz
przodostopia (Kedzierski, 1995).

W badaniach indywidualnych dokonuje si¢ szcze-
gotowej analizy cech indywidualizujacych (np. odwzo-
rowania wad fabrycznych matryc uzytych podczas pro-
dukcji podeszew obuwia, stopnia starcia podeszwy) oraz
cech indywidualnie charakterystycznych, jak ubytki,
$lady napraw czy rozmieszczenie cial obcych wbitych
w podeszwe. Badania indywidualne pozwalaja zatem
na kategoryczne powigzanie obuwia podejrzanego ze
sladem zabezpieczonym na miejscu zdarzenia (Kedzier-
ski, 1995). Do wnioskow kategorycznych wystarczy
ujawnienia na spodach obuwia podejrzanego i $ladach
dowodowych zaledwie dwoch takich samych cech indy-
widualnie charakterystycznych powstajacych w czasie
uzytkowania obuwia (Bodziak, 2000; Rodowicz, 2000).
Jest to co prawda kategoryczne wskazanie przedmiotu
(obuwia), a nie bezposrednio samego sprawcy, ale buty
zabezpieczane sg od osoby, ktéra je uzytkuje, a zatem
wyniki badan traseologicznych moga posrednio postuzy¢
do ujawnienia sprawcy zdarzenia.

Do interpretacji wynikow najczgSciej stosuje si¢
nastepujaca skale oceny sladéw traseologicznych (Bo-
dziak, 2000; Borkowski, 2013; Rodowicz, 2000; Swi@-
tek, 2015):

a) Wnioskowanie kategoryczne, pozytywne. Oceng taka
mozna wystawi¢, gdy pomig¢dzy sladem dowodowym
i poréwnawczym wystepuje zgodno$é cech grupo-
wych oraz przynajmniej dwoch indywidualnie cha-
rakterystycznych.

b) Slad dowodowy najprawdopodobniej pochodzi od
spodéw obuwia pordwnawczego. Ocena taka wyste-
pyuje, gdy pomiedzy porownywanymi Sladami wy-
stepuje zgodno$¢ cech grupowych oraz jednej cechy
indywidualnie charakterystycznej.

¢) Slad dowodowy prawdopodobnie pochodzi od
spodéw obuwia porownawczego. Do takiej oceny
upowaznia zgodnos$¢ §ladow pod wzgledem cech gru-
powych i indywidualizujacych.

d) Slad dowodowy moze pochodzié¢ od spodéw obuwia
porownawczego w przypadku, kiedy §lady wykazuja
jedynie zgodno$¢ grupowa.

¢) Wnioskowanie kategoryczne, negatywne. Slady maja
inne wzory figur tworzacych kompozycje wzornicza
podeszwy lub inne rozmiary.

f) Slad dowodowy nie nadaje si¢ do badan porownaw-
czych. Slad dowodowy zostat zle zabezpieczony lub
nie odwzorowaly si¢ na nim figury geometryczne
tworzace wzor podeszwy.

Nalezy jednak podkresli¢, ze badania traseologiczne
sg badaniami subiektywnymi, zatem istniejg sytuacje,
gdy do wnioskow kategorycznych moze wystarczy¢
jedna duza i bardzo wyrazna cecha indywidualnie cha-
rakterystyczna, np. ubytek polowy obcasa. Moze zaist-
nie¢ tez taka sytuacja, gdy nawet kilka matych i stabo
widocznych cech indywidualnie charakterystycznych nie
wystarczy do wnioskowania kategorycznego.

3. Analiza przypadkéw
3.1 Przypadek I

W celu zobrazowania problematyki badan traseolo-
gicznych przedstawiona zostata przyktadowa, klasyczna,
najczesciej wykonywana analiza poréwnawcza $ladow
ujawnionych na miejscu zdarzenia ze $ladami spodow
obuwia zabezpieczonymi od podejrzanych.

Do badan nadestano $lad spodu obuwia zabezpieczo-
ny na czarnej folii daktyloskopijnej o wzorze uksztatto-
wanym z figur geometrycznych w postaci linii tamanych
o szeroko$ci ok. 0,1 cm, oddalonych od siebie o ok.
0,2 cm i linii lukowatych znajdujacych si¢ w Srodkowe;j
czesci sladu oraz dwoch owali zlokalizowanych na obca-
sie (rysunek 1). Material porownawczy stanowito sznu-
rowane obuwie sportowo-turystyczne barwy niebiesko-
biatej o dtugosci podeszwy ok. 25 cm. Na kompozycje
wzorniczg spodu obuwia sktadaly si¢ figury geometrycz-
ne w postaci: na zelowce — linii tamanych o szerokosci
ok. 0,1 cm oddalonych od siebie o ok. 0,2 cm, na glan-
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ku — lukowatych linii i dwoch czgsciowo wytartych owa-
li na obcasie (rysunek 1). Pytanie, jakie zadano biegtemu
z zakresu traseologii, brzmialo: ,,czy dowodowy §lad
wykazuje zgodne cechy z odwzorowaniem podeszwy
obuwia zabezpieczonego jako materiat porownawczy?”

Kompozycja wzornicza na $ladzie dowodowym oraz
na spodach obuwia podejrzanego wykazywala podo-
bienstwo w zakresie ksztaltow i wymiaréow tworzacych
ja elementéw. W zwigzku z tym nadestanym obuwiem
wykonano $lad probny i poréwnano go ze sladem do-
wodowym. Na §ladzie dowodowym wyznaczono odcin-
ki taczace najbardziej odlegle figury geometryczne tak
W pionie, jak 1 w poziomie, oznaczajac je jako a—b i c—d.
Podobne odcinki wyznaczono na $ladzie pordéwnawczym
(odcinki a’-b’ i ¢’~d’) wykonanym prawym butem, gdyz
taka orientacj¢ przyjmowat §lad dowodowy. Stwierdzo-
no, ze wszystkie odpowiadajace sobie odcinki majg taka
samg dtugos$¢ (rysunek 1). W programie Photoshop CS2
natozono obydwa $lady na siebie, co wykazato, ze po-
krywaja si¢ one ze soba. Ponadto na $ladzie dowodowym
ujawniono cztery cechy indywidualnie charakterystyczne
w postaci ubytkéw materialu, z jakiego wyprodukowana
byta podeszwa, ktére wystepowaty rowniez w analogicz-
nych miejscach na §ladzie porownawczym wykonanym
prawym butem. Cechy te przedstawiono na rysunku 2.

Cztery zgodne cechy indywidualnie charakterystycz-
ne pozwolity na stwierdzenie, ze $lad dowodowy zostat
wykonany lewym butem zabezpieczonym od podejrza-
nego.

Badania traseologiczne pozwolily na kategorycz-
ne ustalenie zgodno$ci poréwnywanych spodow butow
i przyczynily si¢ do posredniej identyfikacji sprawcy
zdarzenia. W literaturze specjalistycznej dowiedziono
bowiem, ze zgodnos¢ nawet dwoch cech indywidualnie
charakterystycznych przy petnej zgodnosci cech grupo-
wych na $ladzie porownawczym i dowodowym pozwala
na stwierdzenie, ze $lad dowodowy kategorycznie po-
chodzi od obuwia poréwnawczego (Bodziak, 2000; Bor-
kowski, 2013; Rodowicz, 2000; Swie;tek, 2015).

3.2 Przypadek II

Funkcjonariusze policji w malej miejscowosci na po-
hudniu Polski otrzymali zgloszenie dotyczace ujawnienie
zwlok pigédziesigciokilkuletniej kobiety z licznymi obra-
zeniami ciata. Zwtloki lezaly na trawniku nieopodal bloku
wielorodzinnego. Kobieta najprawdopodobniej zmarta
w wyniku upadku z wysokosci. Na skutek dalszych czynno-
$ci dochodzeniowo-sledczych ustalono, ze kobieta wynaj-
mowata me¢zezyznie i jego konkubinie swoje mieszkanie
w bloku, przy ktorym ujawniono jej zwtoki. Tragicznego
dnia kobieta udata si¢ do swojego mieszkania po nalez-
ng zaplate. Zastala tylko mezczyzne. Sasiedzi slyszeli
krzyki, stuki i odglosy awantury. Mezczyznie postawio-
no zarzuty pobicia i wyrzucenia ofiary przez okno. On

nie przyznawat si¢ jednak do zarzuconego mu czynu. Na
jego ciele ujawniono wiele $wiezych otar¢ naskorka, co
mogloby wskazywac, ze uczestniczyt przed zdarzeniem
w bodjce lub szamotaninie. W wyniku ogledzin mieszka-
nia yjawniono m.in. plamy krwawe oraz zabezpieczono
$lady w postaci odtamanego parapetu i odciskow palcow,
ktére znajdowaty si¢ w kuchni na oknie, z ktérego mo-
gla wypas¢ denatka. Ponadto zabezpieczono kilka plam
krwawych na oknie znajdujacym si¢ pigtro nizej oraz
sfotografowano otarcie barwy czarnej widoczne na ramie
okna (rysunek 3).

Fotografi¢ tego $ladu oraz buty denatki przestano do
badan celem ustalenia, czy otarcie to pochodzi od butow
ofiary (rysunek 4). Wzor ujawnionego $ladu sktadat si¢
z rozmazanych czworobokow utozonych rownolegle do
siebie, a kompozycja wzornicza podeszwy obuwia denat-
ki sktadata si¢ z gwiazd oraz czworobokéw, wewnatrz
ktorych wpisane byty linie tamane. Slad otarcia na oknie
zupehie nie wykazywatl zgodno$ci ze wzorem podeszwy
obuwia porownawczego, ale charakter sladu dowodowe-
go uwidaczniat, iz zostal on wykonany w sposob dyna-
miczny. Nasaczony tuszem spod buta przesunigto zatem
dynamicznie po biatej kartce papieru. W wyniku uzyska-
no $lad przedstawiony na rysunku 5. Nastepnie tak otrzy-
many $lad poréwnano ze $ladem dowodowym i stwier-
dzono, ze wykazuje on zgodnos¢ grupowa, co oznacza,
ze $lad mogt zostaé wykonany obuwiem dowodowym,
jak rowniez kazdym innym o podobnym wzorze i roz-
miarze (rysunek 0).

Analizujac inne $lady kryminalistyczne, m.in. odciski
palcéw ofiary na zewnetrznym parapecie oraz nadestane
do badan akta sprawy, ustalono hipotetyczny przebieg
wydarzen, stwierdzajac, ze $lad podeszwy pozostawiony
na ramie okna znajdujacego si¢ ponizej okna mieszkania
denatki mogt by¢ pozostawiony przez but ofiary, ktora
wiszac na parapecie bronita si¢ przed upadkiem, moc-
no kopiac w okno znajdujace si¢ ponizej. Wynik badan
traseologicznych byl zatem cenng wskazoéwka mogaca
przyczyni¢ si¢ do rekonstrukcji calego przebiegu zdarze-
nia.

Opisany przypadek dowodzi, ze nalezy zawsze po-
dej$¢ indywidualnie do kazdego $ladu traseologicznego
i nie odrzuca¢ go od razu, gdy nie pasuje do wzoru obu-
wia porOwnawczego.

3.3 Przypadek III

Przypadek III dotyczyt sytuacji, w ktdrej ustala si¢
kierunek przemieszczania si¢ pieszego po jezdni w chwi-
li kontaktu z jadacym pojazdem. Czesto kierunek prze-
mieszczania si¢ wskazuja uszkodzenia kosci i tkanek
migkkich ujawnione w wyniku ogledzin ciata lub $lady
na odziezy pieszego wykryte podczas badan fizykoche-
micznych i mechanoskopijnych. Zdarza si¢ jednak, ze
przytoczone badania nie wskazuja kierunku poruszania
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si¢ pieszych. W takich sytuacjach pomocne okazuja si¢
ogledziny podeszew obuwia i $lady tarcia, ktore powsta-
ja w wyniku gwaltownego przesunigcia stop pieszego
w momencie uderzenia go przez poruszajacy si¢ pojazd.
Na drodze powiatowej doszto do $miertelnego potra-
cenia pieszej. Kierujaca pojazdem twierdzita, ze jechala
z predkoscia okoto 50 km/h, gdy nagle przed maska zo-
baczyta poszkodowang i nie mogta ani zahamowac, ani
wykona¢ zadnego manewru omijajacego piesza. Zacho-
dzita zatem konieczno$¢ ustalenia kierunku przemiesz-
czania si¢ pieszej po jezdni. Gdyby piesza przechodzita
z prawej strony jezdni na lewg i wbiegta wprost pod nad-
jezdzajacy pojazd (rysunek 7a), to kierujaca nie miataby
czasu na zadng reakcj¢ (hipoteza I). Natomiast gdyby
piesza przechodzita z lewej strony jezdni na prawg (rysu-
nek 7b), to kierujaca miataby czas na zauwazenie jej i mo-
glaby wyhamowac¢ pojazd lub oming¢ piesza (hipoteza II).
Do badan nadestano obuwie poszkodowanej (rysunek
8) w celu ujawnienia ewentualnych sladow tarcia i na ich
podstawie ustalenia kierunku przemieszczania si¢ pie-
szej w momencie wypadku. Powstawanie takich $ladow
zalezy od materiatu, z jakiego wyprodukowana jest po-
deszwa oraz warunkow atmosferycznych. Na twardych
podeszwach wykonanych z zywic syntetycznych jest
mniejsze prawdopodobienstwo powstania takich sladow
niz na podeszwach wykonanych z migkkiej gumy. Po-
nadto na suchej nawierzchni drogi tarcie jest wigksze niz
na mokrej lub o$niezonej nawierzchni.
W prezentowanym przypadku buty wykonane byty
z migkkiej gumy, a nawierzchnia drogi byla sucha. Ist-
nialy zatem dobre warunki do powstania charaktery-
stycznych $ladéw tarcia na podeszwach butéw. Slady
ujawniono na podeszwie lewego buta (rysunek 9).
Kierunek powstawania $ladow tarcia ustala si¢ na
podstawie zmarszczen materiatu, z jakiego wyproduko-
wana jest podeszwa. Zmarszczenia wskazuja kierunek
dziatania sity uderzenia (rysunek 9 — ramka, strzatki).
Jak wida¢ na rysunku, zmarszczenia znajduja si¢ z le-
wej strony, a zatem mozna wywnioskowac¢, ze poszkodo-
wana zostata uderzona w lewg strong swojego ciata, co
bardziej przemawiato za tym, ze przemieszczala si¢ po
jezdni ze strony prawej na lewa i wtargneta wprost pod
nadjezdzajacy pojazd (hipoteza I). Ta wersja zdarzenia
zgodna jest z wyjasnieniami kierujacej pojazdem.
Wyniki badan §ladéow na podeszwach potraconej po-
krywaty si¢ z wnioskami analizy medycznej uszkodzen
ciata poszkodowanej, bowiem wykonujacy sekcje zwlok
ofiary medyk sadowy ujawnil uszkodzenia lewej strony
ciata. Byly one bardzo charakterystyczne dla urazow
ofiar wypadkow drogowych z udziatem pieszych.
Opisany przyktad dowodzi, ze badania spodow obu-
wia mogg wnie$¢ dodatkows i istotng informacj¢ w od-
twarzaniu przebiegu catego zdarzenia.

4. Podsumowanie

Ekspertyzy dotyczace badan §ladéw obuwia sg wciaz
w duzej liczbie zlecane laboratoriom kryminalistycz-
nym. Co roku w Polsce wykonuje si¢ okoto 4000 takich
opinii. Sprawcy musza bowiem na miejsce przestepstwa
dojecha¢ lub dojs¢, pozostawiajac $lady traseologiczne.
Przestgpey czesto wkladaja na swoje dionie rgkawiczki,
unikajagc w ten sposdb pozostawiania sladow odciskow
palcéw oraz staraja si¢ nie pozostawia¢ §ladow DNA,
a jednak wciagz zapominajg zabezpieczy¢ swoje buty, by
nie pozostawi¢ sladow traseologicznych.

Omoéwione w artykule przypadki wykorzystania ba-
dan traseologicznych w opiniach kompleksowych uzmy-
stawiaja, jak waznym dowodem sa $lady obuwia, kto-
re wcigz sa jednymi z najczgséciej spotykanych §ladow
kryminalistycznych na miejscach zdarzen. Przytoczone
w niniejszej publikacji kazusy wskazuja, jak rozne sg to
badania i jak wazne jest indywidulane podejscie do kaz-
dego $ladu. Traseologia, cho¢ to bardzo stara metoda —
pierwsza sprawa traseologiczna pochodzi z 1786 roku
(Kluska-Kaczmarek, 2014; Rodowicz, 2000), to jednak
jest weiaz wazng dyscypling kryminalistyki.
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