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Estimation of bloodstain age on synthetic leather from photographs
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Abstract

Bloodstains are among the most common forms of physical evidence found at crime scenes.
Estimating the age of a bloodstain is an important and intriguing aspect of forensic investigation. This study
investigates the estimation of bloodstain age on two types of synthetic leather PU (polyurethane) and PVC
(polyvinyl chloride). A volume of 100 microliters of blood was applied to the surface of each material and
stored under three different environmental conditions: shaded (indoor), natural outdoor, and UV-exposed
environments. Observations were made at the following time intervals: immediately after deposition, 15
minutes, 30 minutes, 45 minutes, 1 hour, 2 hours, 4 hours, 8 hours, 24 hours, 48 hours, 72 hours, 96 hours,
120 hours, 144 hours, and 168 hours. At each time point, samples were photographed, and the RGB color
values were analyzed using MATLAB software. The results showed that the average red (R) value decreased
rapidly within the first 4 hours for both PU and PVC synthetic leather under all three conditions. A graph
was created to illustrate the relationship between average red values and time on PU synthetic leather. It
was observed that the red values under shaded and natural outdoor conditions showed a similar decreasing
trend. By the final time point, the lowest red value was recorded in the UV-exposed condition. For PVC
synthetic leather, the average red values in all three environmental conditions showed a comparable
decreasing trend. The data were then analyzed using linear regression, separated into two models: a short-
term model (from initial deposition to 45 minutes) and a long-term model (from 1 hour to 4 hours). Both
models yielded correlation coefficients close to 1, indicating strong reliability and the potential application

of this method for estimating the age of unknown bloodstains.
Keywords: Porcine blood, PU synthetic leather, PVC synthetic leather, Environmental factors, MATLAB
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4. AUT18HaN15IY
INATANYINTUSLUIUSTLYLLIANVBIATIULE DAUUNTIALATIEITe 2 ¥Tatlla 1hAaded RGB Aleainnig
3A5189A8TUSHATY MATLAB HUsN@519n5 10 LanaAnUdunussenIneaaded RGB Wguiuseeeianiunyuin

! a o S a a | & Yo a A o ~ = PR A aa a8 a Ya U = Y Y
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¥msAnwanedeauasiisiinier Tnethanededunaiuinvhnsadansiuansmnuduiugsswinsdneasduns
YA ULERABUTUST BT NAMUIA BT uanateesInElutisseznanSuduR ¢ $aluausn SnhAedy
Aunaiasisviseaunisanassdadu Tagldinnsuady 2 dasssevinan Aovaessuzdu waztassseren lned
Andaszavsanduiutvomdsduaszsing 2 viadilng 1 denadesiuauiseves Pattrathip Laohabutr [6] 16
¥NSANYNSEELIANUBIATIULE DTS LA AT IMUA INTUTANELANTIATIEREY  aunisonnenlTady
wasuUeNsiaszidu 2 daald 9reszesdy wastaesvaven SAnauUsyansavduiusidlng 1 uandldisiuds
Uszansnmlunsihludszanassesnavesnsudesiilinsunandidamu [6]
INNNSANENTELLAIMTEILNAYDIATIUIE DAV LM IFaLAT1zsiudia PU waz PVC Taglunsdnunild

= saaa a i

dumbsduasgiiideiuainiauieududun ulinmszezing ddmusluannsiuansaiu wagiiase
AALAIRILLUTUNTY MATLAB Han1sAnwmudnanansalssunassesinivesnsuiienuunilsduasisvviia PU
foyluannglud fuil seriiand uduis 4 Frluusnlaeflddulsedns anduiusinnduiewiniy 0.8121
waymsUszanuszsznmTesnTUenUUMId AT sisia PVC SuminsaUsanuszeznaldflusssesnaidus
s 4 FlnusnluangnaudisssunilanAdussavsanduiusinniwiowiiu 08198 aenrdesiunuide
%83 Poonyanissara Chubsree [7] l#¥n1sfinwnisUszsanaeisvesauideauuiuinuszianes q lewada
UV Visible spectrometry KaN15Use11058821a1ASIUEOAVUNTRYILUNE 21NNITIATIBNAIUANNITANNDELT
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