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ABSTRACT

The discovery of blood on fabrics for forensic purposes is an extensively studied content in forensic wisdom, and
to that end, trouble in this laboratory has been devoted to developing a thermal imaging system called brume
thermography. Steam thermography is a system used to enhance chemical discrepancy in thermographic images
by exposing a face to water vapor during imaging. The exposure of water vapor to the face generates heat, and
can differentially increase the thermographically measured apparent temperature of imaged shells. The
researcher used an empirical method with a practical sampling method to conduct this non-doctrinal study.
Primary sources such as questionnaires and surveys are used for this research. Secondary sources such as
books, articles and journals were used for the study. The independent variables taken here are age, gender,
educational qualific, occupation and marital status. The dependent variables are awareness about the
effectiveness, elements used and functionality of steam thermography in identifying blood stains. The statistical
data used by the researcher is chi square analysis and graphing. The sample size is 204 and the sampling
method is convenient. This can affect the thermographic discrepancy between shells with different chemical
parcels. preliminarily reported proposed mechanisms to describe the chemical discrepancy improvement of
dried blood stains on fabric during a brume thermography dimension include a radiant heat transfer which
warms the blood and fabric differentially, a convective transfer of heat from the water vapor to the blood stains
and fabric which affect in a discriminational heating, the deposit of condensed airborne water driblets which
results in a discriminatory change in apparent temperature. The present paper is an endeavour to analyse the
awareness among the public about steam thermography in identifying blood stains.
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I INTRODUCTION

This type of thermography is a thermal imaging system in which chemical discrepancy between
different shells during imaging is enhanced by taking advantage of the difference in the hydrophilicity of those
different shells being imaged. While the face is being imaged, it's exposed to brume or sticky air. shells exposed
to water vapor respond with different thermal autographs, and the shells can also be discerned more efficiently
during imaging. This type of thermography was first reported on by O’Brien etal. in a demonstration of the
system in which thermal discrepancy was enhanced during thermographic imaging by the exposure of brume to
an acrylic 917 fabric sample with dried blood stains made from dilute rat’s blood.5 In Reference 5, the
improvement of thermal discrepancy during thermographic imaging of dilute blood stains on a black polyester
fabric with a metallic cranium- and- crossbones print was also reported when the sample was exposed to brume.
An operation of brume thermography was published a alternate time in Belliveau, etal.( work which is described
in detail in Chapter 6), when the system was applied to enhancing thermal discrepancy during thermographic
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imaging of simulated transfer fingerprints made with rat’s blood on the tempera( 917), polyester( 905), and
cotton( 899) fabrics described over. The studies reported in this handwriting address the implicit mechanisms of
the enhanced chemical discrepancy observed during a brume thermography dimension, and in doing so give
substantiation that the adsorption of water vapor is the primary( and in specifically designed trials, the only)
medium of the improvement. The exposure of water vapor to the face generates heat, and can differentially
increase the thermographically measured apparent temperature of imaged shells. This can affect in
thermographic discrepancy between shells with different chemical parcels. Thermographic discrepancy
improvement for dried blood on tempera, nylon, cotton, and polyester fabrics is demonstrated, along with
measures describing the change in emissivity as each of the fabrics and dried blood on acrylic fabric are exposed
to varying quantities of moisture. The degree of discrepancy improvement between dried blood stains on the
below mentioned fabric substrates and the blank fabrics is also reported for the exposure of the samples to eight
other solvent vapors during thermal imaging. also, the effect to a brume thermography dimension of the
silanization of a bloody cotton fabric using trimethylmethoxysilane is described. Six possible mechanisms for
the response observed in a brume thermography dimension were preliminarily linked. One possible medium is
that water vapor condenses into liquid water on the sample face. The process of condensation is accompanied by
a release of heat(2.45 kJ per gram of water), and the transfer of the heat of condensation to the sample face
could affect in a discriminational heating between 13 sample shells with different heat capacities.16 A alternate
possible medium is the condensation of water vapor in the air before reaching with the sample face, and also
latterly wetting down the sample face formerly in contact. The process of liquid water wetting down a face is
also associated with a release of heat. This has been reported for fabrics similar as cotton, in which the heat of
wetting down at 25 °C is45.2 Joules per gram of dry cotton material.19 shells which have been bathe during
imaging would probably show discriminational thermal responses due to the differences in the heats of wetting
down and heat capacities of the different accoutrements . also, the driblets formed in the air in conveyance to the
sample may be of a different temperature than the sample face after the processes of condensation and
evaporative cooling, performing in different quantities of heat transferred across the sample face. Once wet, the
verbose element of a face’s reflectance is generally dropped. This would be detected during thermal imaging as
an increase in signal intensity if the face is at an advanced temperature than the ambient background( or vice
versa for a lower temperature face).

. OBJECTIVES
e To identify the effectiveness of steam thermology in identifying blood stains.
To study about the various elements used in the steam thermology process.
e To analyze whether steam thermology is an effective alternative in forensic science for identifying blood
stains.

1. REVIEW OF LITERATURE

Infrared thermography( IRT), thermal videotape and/ or thermal imaging, is a process where a thermal
camera captures and creates an image of an object by using infrared radiation emitted from the object in a
process,(Belliveau et al. 2016) which are exemplifications of infrared imaging wisdom. Thermographic cameras
generally descry radiation in the long- infrared range of the electromagnetic diapason( roughly,000 —000
nanometers or 9 — 14 um) and produce images of that radiation, called thermograms. (Belliveau et al. 2016;
Glavas, Vidakovi¢, and Susenka 2022)Since infrared radiation is emitted by all objects with a temperature
above absolute zero according to the black body radiation law, thermography makes it possible to see one's
terrain with or without visible illumination. The quantum of radiation emitted by an object increases with
temperature; thus, thermography allows one to see variations in temperature. (Belliveau et al. 2016; Glavas,
Vidakovi¢, and Sus$enka 2022; Orlove 1984)When viewed through a thermal imaging camera, warm objects
stand out well against cooler backgrounds; humans and other warm- thoroughbred creatures come fluently
visible against the terrain, day or night.(Belliveau et al. 2016; Glavas, Vidakovié¢, and SuSenka 2022; Orlove
1984; Cobo et al. 2007) As a result, thermography is particularly useful to the service and other druggies of
surveillance cameras. Some physiological changes in mortal beings and other warm- thoroughbred creatures can
also be covered with thermal imaging during clinical diagnostics.(Anufriev, Agafontsev, and Loboda 2018)
Thermography is used in mislike discovery and veterinary drug. Some indispensable drug interpreters promote
its use for bone webbing, despite the FDA warning that" those who conclude for this system rather of
mammography may miss the chance to descry cancer at its foremost stage™. Government and field labor force
used thermography to descry suspected swine flu cases during the 2009 epidemic.(Anufriev, Agafontsev, and
Loboda 2018; Kopyev et al. 2019) Thermography has a long history, although its use has increased
dramatically with the marketable and artificial operations of the history fifty times.(O’Brien et al. 2015)
Firefighters use thermography to see through bank, to find persons, and to localize the base of a fire.
conservation technicians use thermography to detect overheating joints and sections of power lines, which are a
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sign of impending failure.(Hammaker and Electric Power Research Institute 1997) erecting construction
technicians can see thermal autographs that indicate heat leaks in defective thermal sequestration and can use
the results to ameliorate the effectiveness of heating and air- exertion units. (Hammaker and Electric Power
Research Institute 1997; Ronnie 2017; Huang et al. 2021)The appearance and operation of a ultramodern
thermographic camera is frequently analogous to a camcorder. frequently the live thermogram reveals
temperature variations so easily that a snap isn't necessary for analysis. A recording module is thus not always
erected- in.(Hammaker and Electric Power Research Institute 1997; Ronnie 2017) Technical thermal
imaging cameras use focal aeroplane arrays( FPASs) that respond to longer wavelengths( medial- and long-
wavelength infrared). The most common types are InSb, InGaAs, HgCdTe and QWIP FPA. (Hammaker and
Electric Power Research Institute 1997; Ronnie 2017; Huang et al. 2021; Paz et al. 2019)The newest
technologies use low- cost, uncooled microbolometers as FPA detectors. Their resolution is vastly lower than
that of optic cameras, substantially 160x120 or 320x240 pixels, up to 1280 x 1024 for the most precious models.
Thermal imaging cameras are much more precious than their visible- diapason counterparts, and advanced- end
models are frequently import- confined due to the military uses for this technology. Aged bolometers or more
sensitive models similar as InSb bear cryogenic cooling, generally by a atomic Stirling cycle refrigerator or
liquid nitrogen. Thermal images, or thermograms, are actually visual displays of the quantum of infrared energy
emitted, transmitted, and reflected by an object. Because there are multiple sources of the infrared energy, it's
delicate to get an accurate temperature of an object using this system.(lkeda et al. 2014) A thermal imaging
camera is able of performing algorithms to interpret that data and make an image. Although the image shows the
bystander an approximation of the temperature at which the object is operating, the camera is actually using
multiple sources of data grounded on the areas girding the object to determine that value rather than detecting
the factual temperature. (Campbell and Nathaniel Mead 2022b)This miracle may come clearer upon
consideration of the formula Incident Radiant Power = Emitted Radiant Power Transmitted Radiant Power
Reflected Radiant Power; where incident radiant power is the radiant power profile when viewed through a
thermal imaging camera. Emitted radiant power is generally what's intended to be measured; transmitted radiant
power is the radiant power that passes through the subject from a remote thermal source, and; reflected radiant
power is the quantum of radiant power that reflects off the face of the object from a remote thermal source.
(Ikeda et al. 2014; Thompson et al. 2009)Still, also power transfer will be taking place and power will be
radiating from warm to cold following the principle stated in the alternate law of thermodynamics, If the object
is radiating at a advanced temperature than its surroundings. So if there's a cool area in the thermogram, that
object will be absorbing the radiation emitted by the warm object. (Rotrou et al. 2006)The capability of objects
to emit is called emissivity, to absorb radiation is called absorptivity. Under out-of-door surroundings,
convective cooling from wind may also need to be considered when trying to get an accurate temperature
reading. (Campbell and Nathaniel Mead 2022b, [a] 2022)The thermal imaging camera would next employ a
series of fine algorithms. Since the camera is only suitable to see the electromagnetic radiation that's insolvable
to descry with the mortal eye, it'll make a picture in the bystander and record a visible picture, generally in a
JPG format.(Rotrou et al. 2006; Ibarra-Castanedo and Maldague 2004) In order to perform the part ofnon-
contact temperature archivist, the camera will change the temperature of the object being viewed with its
emissivity setting. (“Measurements in Infrared Thermography,” n.d.)Other algorithms can be used to affect
the dimension, including the transmission capability of the transmitting medium( generally air) and the
temperature of that transmitting medium. All these settings will affect the ultimate affair for the temperature of
the object being viewed. This functionality makes the thermal imaging camera an excellent tool for the
conservation of electrical and mechanical systems in assiduity and commerce.(“Measurements in Infrared
Thermography,” n.d.; Yahav and Giloh 2012) By using the proper camera settings and by being careful when
landing the image, electrical systems can be scrutinized and problems can be set up. Faults with brume traps in
brume heating systems are easy to detect. In the energy savings area, the thermal imaging camera can do
further.(Rotrou et al. 2006; Ibarra-Castanedo and Maldague 2004; Campbell and Nathaniel Mead 2022c)
Because it can see the effective radiation temperature of an object as well as what that object is radiating
towards, it can help detect sources of thermal leaks and overheated regions as well.

V. RESEARCH METHODOLOGY

The researcher used an empirical method with a practical sampling method to conduct this non-
doctrinal study. Primary sources such as questionnaires and surveys are used for this research. Secondary
sources such as books, articles and journals were used for the study. The independent variables taken here are
age, gender, educational qualific, occupation and marital status. The dependent variables are awareness about
the effectiveness, elements used and functionality of steam thermography in identifying blood stains. The
statistical data used by the researcher is chi square analysis and graphing. The sample size is 204 and the
sampling method is convenient sampling.
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Figure-1
Clustered Bar Percent of Do you agree that steam th:rmography is playing a major role in blood tracing? by
ge

Age

W Below 18 Years
19 t0 30 Years
W31 to 40 Years
W 41t0 50 Years
Above 51 Years

30

Percent

Yes Mo

Do you agree that steam thermography is playing a major role in blood
tracing?

Legends: From figure 1, the responses have been differentiated by age, we can see that most of the respondents
agree that steam thermology is playing a major role in blood tracing.

Figure-2
Clustered Bar Percent of Steam thermography is an alternative method of detecting the presence of dilute
concentration of blood. by Gender
Gender

M Male
M Female

25

20

k=
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(5]
=
s
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s
Strongly Adree MNeutral Disagree Strongly
agree disagree

Steam thermography is an alternative method of detecting the
presence of dilute concentration of blood.

Legends: From figure 2, the responses have been differentiated by gender, we can see that most of the

respondents agree that Steam thermography is an alternative method of detecting the presence of dilute
concentration of blood.

Case Processing Summary

Cases
Valid Missing Total
N Percent N Percent N Percent
Education qualification * Steam 204 100.0% 0 0.0% 204 100.0%
thermography is an alternative method

of detecting the presence of dilute
concentration of blood.

Education qualification * Steam thermography is an alternative method of detecting the presence of dilute concentration of
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blood. Crosstabulation

Count
Steam thermography is an alternative method of detecting the presence of dilute
concentration of blood.
Strongly agree Agree Neutral Disagree  Strongly disagree  Total
Education School Level 0 27 1 0 10 38
qualification Undergraduate 18 50 18 0 0 86
Postgraduate 64 1 3 0 0 68
No Formal 0 2 0 10 0 12
Education
Total 82 80 22 10 10 204
Chi-Square Tests
Asymptotic
Value df Significance (2-sided)
Pearson Chi-Square 339.251° 12 .000
Likelihood Ratio 252.851 12 .000
Linear-by-Linear Association 15.157 1 .000
N of Valid Cases 204
a. 12 cells (60.0%) have expected count less than 5. The minimum expected count is 0.59.
(Table 1)
HYPOTHESIS:

NULL HYPOTHESIS: There is no significant difference between education qualification and Steam
thermography is an alternative method of detecting the presence of dilute concentration of blood.

ALTERNATIVE HYPOTHESIS: There is a significant difference between education qualification and Steam
thermography is an alternative method of detecting the presence of dilute concentration of blood.

Figure-3

Clustered Bar Percent of What do you think from the following will be the main element used for steam
thermography? by Occupation

Occupation

25 W Private Employee
M Government Employee
M Unemployed
M Retired
Self Employed

Percent

Luminol Infrared reflection Water vapour

What do you think from the following will be the main element used for
steam thermography?

Legends: From figure 3, the responses have been differentiated by occupation, we can see that most of the
respondents agree that the main elements used for Steam thermography are infrared reflections and water
vapour.

Case Processing Summary

Cases
Valid Missing Total
N Percent N Percent N Percent
Occupation * What do you think from 204 100.0% 0 0.0% 204 100.0%

the following will be the main element
used for steam thermography?

Occupation * What do you think from the following will be the main element used for steam thermography?
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Crosstabulation

Count
What do you think from the following will be the main element used
for steam thermography?
Luminol Infrared reflection Water vapour Total
Occupation Private Employee 1 0 35 36
Government Employee 1 17 29 47
Unemployed 2 13 18 33
Retired 1 42 1 44
Self Employed 0 26 18 44
Total 5 98 101 204
Chi-Square Tests
Asymptotic
Value df Significance (2-sided)
Pearson Chi-Square 82.391° 8 .000
Likelihood Ratio 107.537 8 .000
Linear-by-Linear Association 35.571 1 .000
N of Valid Cases 204
a. 5 cells (33.3%) have expected count less than 5. The minimum expected count is 0.81.
(Table 2)
HYPOTHESIS:

NULL HYPOTHESIS: There is no significant difference between occupation and what do you think from the
following will be the main element used for steam thermography.

ALTERNATIVE HYPOTHESIS: There is a significant difference between occupation and what do you think
from the following will be the main element used for steam thermography.

Figure-4

Clustered Bar Percent of Rate your level of agreeability on whether steam thermography is a reliable method of
identifying evidence? by Education qualification

Education
qualification

W School Level

M Undergraduate

M Postgraduate

W Nao Formal Education

Percent

2 4 5 5] I 8 9 10

Rate your level of agreeability on whether steam thermography is a
reliable method of identifying evidence?

Legends: From figure 4, the responses have been differentiated by gender, we can see that most of the
respondents agree that Steam thermography is a reliable method of identifying evidence.

Case Processing Summary

Cases
Valid Missing Total
N Percent N Percent N Percent
Gender * Rate your level of agreeability 204 100.0% 0 0.0% 204 100.0%

on whether steam thermography is a
reliable method of identifying evidence?
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Gender * Rate your level of agreeability on whether steam thermography is a reliable method of identifying evidence?
Crosstabulation

Count
Rate your level of agreeability on whether steam thermography is a reliable method of identifying
evidence?
2 4 5 6 7 8 9 10 Total
Gender Male 10 10 0 1 17 31 43 1 113
Female 0 0 1 2 2 0 2 84 91
Total 10 10 1 3 19 31 45 85 204
Chi-Square Tests
Asymptotic
Value df Significance (2-sided)
Pearson Chi-Square 182.326° 7 .000
Likelihood Ratio 236.584 7 .000
Linear-by-Linear Association 66.229 1 .000
N of Valid Cases 204
a. 6 cells (37.5%) have expected count less than 5. The minimum expected count is 0.45.
(Table 3)
HYPOTHESIS:

NULL HYPOTHESIS: There is no significant difference between gender and Rate your level of agreeability
on whether steam thermography is a reliable method of identifying evidence.

ALTERNATIVE HYPOTHESIS: There is a significant difference between gender and Rate your level of
agreeability on whether steam thermography is a reliable method of identifying evidence.

Figure-5
Clustered Bar Percent of Whether the steam thermography is used to image ridge patterns of blood transferred
artificial fingerprints on acrylic, politer and cotton fabrics? by Martial status

Martial
30 status
W Single
M Married

Percent

Strongly Agree Meutral Disagree Strongly
agree disagree

Whether the steam thermography is used to image ridge patterns of
blood transferred artificial fingerprints on acrylic, politer and cotton
fabrics?

Legends: From figure 5, the responses have been differentiated by marital status, we can see that most of the
respondents agree that Steam thermography is used to image ridge patterns of blood transferred artificial
fingerprints on acrylic, pollter and cotton fabrics.

Case Processing Summary

Cases
Valid Missing Total
N Percent N Percent N Percent
Martial status * Whether the steam 204 100.0% 0 0.0% 204 100.0%

thermography is used to image ridge
patterns of blood transferred artificial
fingerprints on acrylic, polyester and
cotton fabrics?
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Martial status * Whether the steam thermography is used to image ridge patterns of blood transferred artificial fingerprints on
acrylic, polyester and cotton fabrics? Crosstabulation

Count
Whether the steam thermography is used to image ridge patterns of blood transferred artificial
fingerprints on acrylic, polyester and cotton fabrics?
Strongly agree Agree Neutral Disagree Strongly disagree Total
Martial status Single 32 36 18 0 10 96
Married 53 45 0 10 0 108
Total 85 81 18 10 10 204
Chi-Square Tests
Asymptotic
Value df Significance (2-sided)

Pearson Chi-Square 43.633° 4 .000

Likelihood Ratio 58.217 4 .000

Linear-by-Linear Association 9.935 1 .002

N of Valid Cases 204

a. 2 cells (20.0%) have expected count less than 5. The minimum expected count is 4.71.

(Table 4)

HYPOTHESIS:

NULL HYPOTHESIS: There is no significant difference between marital status and Whether the steam
thermography is used to image ridge patterns of blood transferred artificial fingerprints on acrylic, polyester and
cotton fabrics.

ALTERNATIVE HYPOTHESIS: There is a significant difference between marital status and Whether the
steam thermography is used to image ridge patterns of blood transferred artificial fingerprints on acrylic,
polyester and cotton fabrics

V. RESULT

From figure 1, the responses have been differentiated by age, we can see that most of the respondents
agree that steam thermology is playing a major role in blood tracing. From figure 2, the responses have been
differentiated by gender, we can see that most of the respondents agree that Steam thermography is an
alternative method of detecting the presence of dilute concentration of blood. From figure 3, the responses have
been differentiated by occupation, we can see that most of the respondents agree that the main elements used for
Steam thermography are infrared reflections and water vapour. From figure 4, the responses have been
differentiated by gender, we can see that most of the respondents agree that Steam thermography is a reliable
method of identifying evidence. From figure 5, the responses have been differentiated by marital status, we can
see that most of the respondents agree that Steam thermography is used to image ridge patterns of blood
transferred artificial fingerprints on acrylic, polyester and cotton fabrics.

VI. DISCUSSION

From figure 1 most of the respondents have agreed that steam thermology is playing a major role in
blood tracing because they are aware of steam thermography. People have a basic knowledge about steam
thermography in a global and domestic level, the independent variable used in figure 1 is age, a total of 180
people out of 204 people of the age groups below 18 years, 19 to 30 years, 31 to 40 years, 41 to 50 years and
above 51 years have agreed that steam thermology is playing a major role in blood tracing. A total of 24 people
of the age group 19 to 30 have disagreed that steam thermology is playing a major role in blood tracing.

From figure 2 most of the respondents have agreed that Steam thermography is an alternative method
of detecting the presence of dilute concentration of blood because they are aware of steam thermography. People
have a basic knowledge about steam thermography in a global and domestic level, the independent variable used
in figure 2 is gender, a total of 82% people out of 204 people of both genders have agreed steam thermography
is an alternative method of detecting the presence of dilute concentration of blood. A total of 9.8% of male
respondents have disagreed that steam thermography is an alternative method of detecting the presence of dilute
concentration of blood.

From figure 3 most of the respondents have agreed that the main elements used for Steam
thermography are infrared reflections and water vapour because they are aware of steam thermography. People
have a basic knowledge about steam thermography in a global and domestic level, the independent variable used
in figure 3 is occupation, a total of 49.22% people out of 204 people from various occupations have agreed the
main elements used for Steam thermography are infrared reflections. A total of 49.8% people from various
occupation agree that of the main elements used for Steam thermography are water vapour. A total of 0.98% of
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people who work in private companies and who are unemployed agree that the main elements used for Steam
thermography are water vapor.

From figure 4 most of the respondents have agreed that Steam thermography is a reliable method of
identifying evidence because they are aware of steam thermography. People have a basic knowledge about
steam thermography in a global and domestic level, the independent variable used in figure 4 is education
qualification, a total of 88.71% people out of 204 people from all the education qualification groups have agreed
Steam thermography is a reliable method of identifying evidence. A total of 11.29% people from all the
education qualification group have Steam thermography as a reliable method of identifying evidence.

From figure 5 most of the respondents have agreed that Steam thermography is used to image ridge
patterns of blood transferred artificial fingerprints on acrylic, polyester and cotton fabrics because they are
aware of steam thermography. People have a basic knowledge about steam thermography in a global and
domestic level, the independent variable used in figure 5 is marital status, a total of 81.38% people out of 204
people of both marital status have agreed Steam thermography is used to image ridge patterns of blood
transferred artificial fingerprints on acrylic, polyester and cotton fabrics. A total of 9.80% of both marital status
have disagreed that steam thermography is used to image ridge patterns of blood transferred artificial
fingerprints on acrylic, polyester and cotton fabrics..

VII. LIMITATION
The major limitation of my study is the sample frame. The samples were taken in a fixed location so it
affected the sample frame. There were respondents who were unaware of the aspects of steam thermography.
The restrictive area of sample size is also another drawback.The physical factors are the most impactful and a
major drawback to the research.The researcher had to face time restraints in college campuses and school
premises.

VIII. CONCLUSION

This work illustrates that fine detail can be resolved via brume thermography of blood stains on some
fabrics. Ridge detail in blood transfers can be resolved in at least some cases. These results also suggest a
possible system for detecting transferred material on cotton despite its strong essential response to humidity,
grounded on compliances of insulated cotton filaments being as a natural point of the fabric. Steam
thermography is a system used to enhance chemical discrepancy in thermographic images by exposing a face to
water vapor during imaging. This type of thermography is a thermal imaging system in which chemical
discrepancy between different shells during imaging is enhanced by taking advantage of the difference in the
hydrophilicity of those different shells being imaged. While the face is being imaged, it's exposed to brume or
sticky air. shells exposed to water vapor respond with different thermal autographs, and the shells can also be
discerned more efficiently during imaging. The exposure of water vapor to the face generates heat, and can
differentially increase the thermographically measured apparent temperature of imaged shells. It was also set up
out from the analysis that utmost people agree that these thermography is a suitable and dependable fashion for
relating of blood stains. And also it was set up out from the exploration that what are the colorful rudiments used
in the process of these thermography and also what are the colorful preventives styles must be followed in order
to gain a clear thermal image. And also it was learnt that proper and effective outfit’s are needed in order to take
a clear substantiation out of the instance.
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ABSTRACT,

The discovery of blood on fabrics for forensic purposes is a extensively studied content in forensic wisdom, and to that
end, trouble in this laboratory has been devoted to developing a thermal imaging system called brume thermography.
Steam thermography is a system used to enhance chemical discrepancy in thermographic images by exposing a face to
water vapor during imaging. The exposure of water vapor to the face generates heat, and can differentially increase the
thermographically measured apparent temperature of imaged shells. The researcher used an empirical method with a
practical sampling method to conduct this non-doctrinal study. Secondary sources such as books, articles and journals
were used for the study. The independent variables taken here are age, gender, educational qualific, occupation and
marital status. The dependent variables are awareness about the effectiveness, elements used and functionality of steam
thermography in identifying blood stains. The statistical data used by the researcher is chi square analysis and graphing.
The sample size is 204 and the sampling method is convenient. This can affect the thermographic discrepancy between
shells with different chemical parcels. preliminarily reported proposed mechanisms to describe the chemical discrepancy
improvement of dried blood stains on fabric during a brume thermography dimension include a radiant heat transfer
which warms the blood and fabric differentially, a convective transfer of heat from the water vapor to the blood stains and
fabric which affect in a discriminational heating, the deposit of condensed airborne water driblets which results in a
discriminatory change in apparent temperature, a discriminational condensation of liquid water on the sample face, a
change in thermal emissivities of the bloodstain and fabric similar that the difference in the emissive power of the shells
increases, and incipiently, a discriminational adsorption of the water vapor.

KEYWORDS,
Thermography, blood, water vapor, thermal imaging and temperature.

INTRODUCTION,

This type of thermography is a thermal imaging system in which chemical discrepancy between different shells during
imaging is enhanced by taking advantage of the difference in the hydrophilicity of those different shells being imaged.
While the face is being imaged, it's exposed to brume or sticky air. shells exposed to water vapor respond with different
thermal autographs, and the shells can also be discerned more efficiently during imaging. This type of thermography was
first reported on by O’Brien etal. in a demonstration of the system in which thermal discrepancy was enhanced during
thermographic imaging by the exposure of brume to an acrylic 917 fabric sample with dried blood stains made from dilute
rat's blood.5 In Reference 5, the improvement of thermal discrepancy during thermographic imaging of dilute blood stains
on a black polyester fabric with a metallic cranium- and- crossbones print was also reported when the sample was exposed
to brume. An operation of brume thermography was published a alternate time in Belliveau, etal.( work which is described
in detail in Chapter 6), when the system was applied to enhancing thermal discrepancy during thermographic imaging of
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OBJECTIVES,
To identify the effectiveness of steam thermology in identifying blood stains.
To study about the various elements used in the steam thermology process.

To analyze whether steam thermology is an effective alternative in forensic science for identifying blood stains.

REVIEW OF LITERATURE,

Infrared thermography( IRT), thermal videotape and/ or thermal imaging, is a process where a thermal camera captures
and creates an image of an object by using infrared radiation emitted from the object in a process,(Belliveau et al. 2016)
which are exemplifications of infrared imaging wisdom. Thermographic cameras generally descry radiation in the long-
infrared range of the electromagnetic diapason( roughly,000 —,000 nanometers or 9 — 14 um) and produce images of that
radiation, called thermograms. (Belliveau et al. 2016; Glavas, Vidakovi¢, and Susenka 2022)Since infrared radiation is
emitted by all objects with a temperature above absolute zero according to the black body radiation law, thermography
makes it possible to see one's terrain with or without visible illumination. The quantum of radiation emitted by an object
increases with temperature; thus, thermography allows one to see variations in temperature. (Belliveau et al. 2016; Glavas,
Vidakovi¢, and Susenka 2022; Orlove 1984)When viewed through a thermal imaging camera, warm objects stand out well
against cooler backgrounds; humans and other warm- thoroughbred creatures come fluently visible against the terrain,
day or night.(Belliveau et al. 2016; Glavas, Vidakovi¢, and SuSenka 2022; Orlove 1984; Cobo et al. 2007) As a result,
thermography is particularly useful to the service and other druggies of surveillance cameras. Some physiological changes
in mortal beings and other warm- thoroughbred creatures can also be covered with thermal imaging during clinical
diagnostics.(Anufriev, Agafontsev, and Loboda 2018) Thermography is used in mislike discovery and veterinary drug. Some
indispensable drug interpreters promote its use for bone webbing, despite the FDA warning that" those who conclude for
this system rather of mammography may miss the chance to descry cancer at its foremost stage". Government and field
labor force used thermography to descry suspected swine flu cases during the 2009 epidemic.(Anufriev, Agafontsev, and
Loboda 2018; Kopyev et al. 2019) Thermography has a long history, although its use has increased dramatically with the
marketable and artificial operations of the history fifty times.(O'Brien et al. 2015) Firefighters use thermography to see
through bank, to find persons, and to localize the base of a fire. conservation technicians use thermography to detect
overheating joints and sections of power lines, which are a sign of impending failure.(Hammaker and Electric Power
Research Institute 1997) erecting construction technicians can see thermal autographs that indicate heat leaks in defective
thermal sequestration and can use the results to ameliorate the effectiveness of heating and air- exertion units. (Hammaker
and Electric Power Research Institute 1997; Ronnie 2017; Huang et al. 2021)The appearance and operation of a
ultramodern thermographic camera is frequently analogous to a camcorder. frequently the live thermogram reveals
temperature variations so easily that a snap isn't necessary for analysis. A recording module is thus not always erected- in.
(Hammaker and Electric Power Research Institute 1997; Ronnie 2017) Technical thermal imaging cameras use focal
aeroplane arrays( FPAs) that respond to longer wavelengths( medial- and long- wavelength infrared). (Hammaker and
Electric Power Research Institute 1997; Ronnie 2017; Huang et al. 2021; Paz et al. 2019)The newest technologies use low-
cost, uncooled microbolometers as FPA detectors. Their resolution is vastly lower than that of optic cameras, substantially
160x120 or 320x240 pixels, up to 1280 x 1024 for the most precious models. Thermal imaging cameras are much more
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(Rotrou et al. 2006; Ibarra-Castanedo and Maldague 2004) In order to perform the part ofnon-contact temperature
archivist, the camera will change the temperature of the object being viewed with its emissivity setting. (“Measurements in
Infrared Thermography,” n.d.)Other algorithms can be used to affect the dimension, including the transmission capability
of the transmitting medium( generally air) and the temperature of that transmitting medium. All these settings will affect
the ultimate affair for the temperature of the object being viewed. This functionality makes the thermal imaging camera an
excellent tool for the conservation of electrical and mechanical systems in assiduity and commerce.(“Measurements in
Infrared Thermography,” n.d.; Yahav and Giloh 2012) By using the proper camera settings and by being careful when
landing the image, electrical systems can be scrutinized and problems can be set up. Faults with brume traps in brume
heating systems are easy to detect. In the energy savings area, the thermal imaging camera can do further.(Rotrou et al.
2006; Ibarra-Castanedo and Maldague 2004; Campbell and Nathaniel Mead 2022c) Because it can see the effective
radiation temperature of an object as well as what that object is radiating towards, it can help detect sources of thermal
leaks and overheated regions as well.

RESEARCH METHODOLOGY,

The researcher used an empirical method with a practical sampling method to conduct this non-doctrinal study.
Secondary sources such as books, articles and journals were used for the study. The independent variables taken here are
age, gender, educational qualific, occupation and marital status. The dependent variables are awareness about the
effectiveness, elements used and functionality of steam thermography in identifying blood stains. The statistical data used
by the researcher is chi square analysis and graphing. The sample size is 204 and the sampling method is convenient
sampling.

HYPOTHESIS:

NULL HYPOTHESIS: There is no significant difference between marital status and Whether the steam thermography is used
to image ridge patterns of

ALTERNATIVE HYPOTHESIS: There is a significant difference between marital status and Whether the steam thermography
is used to image ridge patterns of blood transferred artificial fingerprints on acrylic, polyester and cotton fabrics

RESULT,

From figure 1, the responses have been differentiated by age, we can see that most of the respondents agree that steam
thermology is playing a major role in blood tracing. From figure 2, the responses have been differentiated by gender, we
can see that most of the respondents agree that Steam thermography is an alternative method of detecting the presence
of dilute concentration of blood. From figure 3, the responses have been differentiated by occupation, we can see that
most of the respondents agree that the main elements used for Steam thermography are infrared reflections and water
vapour. From figure 4, the responses have been differentiated by gender, we can see that most of the respondents agree
that Steam thermography is a reliable method of identifying evidence. From figure 5, the responses have been
differentiated by marital status, we can see that most of the respondents agree that Steam thermography is used to image
ridge patterns of
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LIMITATION,

The major limitation of my study is the sample frame. The samples were taken in a fixed location so it affected the sample
frame. There were respondents who were unaware of the aspects of steam thermography. The restrictive area of sample
size is also another drawback.The physical factors are the most impactful and a major drawback to the research.The
researcher had to face time restraints in college campuses and school premises.

SUGGESTION AND CONCLUSION,

This work illustrates that fine detail can be resolved via brume thermography of blood stains on some fabrics.These
suggest a possible system for detecting transferred material on cotton despite its strong essential response to humidity,
grounded on compliances of insulated cotton filaments being as a natural point of the fabric. Steam thermography is a
system used to enhance chemical discrepancy in thermographic images by exposing a face to water vapor during imaging.
This type of thermography is a thermal imaging system in which chemical discrepancy between different shells during
imaging is enhanced by taking advantage of the difference in the hydrophilicity of those different shells being imaged.
While the face is being imaged, it's exposed to brume or sticky air. shells exposed to water vapor respond with different
thermal autographs, and the shells can also be discerned more efficiently during imaging. The exposure of water vapor to
the face generates heat, and can differentially increase the thermographically measured apparent temperature of imaged
shells. It was also set up out from the analysis that utmost people agree that these thermography is a suitable and
dependable fashion for relating of blood stains. And also it was set up out from the exploration that what are the colorful
rudiments used in the process of these thermography and also what are the colorful preventives styles must be followed in
order to gain a clear thermal image. And also it was learnt that proper and effective outfit's are needed in order to take a

clear substantiation out of the instance.




