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ABSTRACT 

 

 

 

 

Bloodstain pattern analysis is the study and investigation of the physical 

characteristics of blood spatter in order to reconstruct a crime scene event especially 

homicide crime scene. This study aims to analyze blood stain patterns on non-porous 

wall by using real blood which mainly focused in the comparison of impact spatter 

between several parameters. The parameters involved were in term of amount of 

blood, velocity, position of victim, distance, porosity of surfaces and directionality. 

In this study is undertaken to analyze cast-off stain (linear spatter), impact spatter 

(non-linear spatter) and drip (non-linear spatter) which caused by both sharp weapon 

and blunt weapon. The bloodstain pattern was produced by hit the blood-soaked 

sponge with weapon and swung back and forth in overhead. Results showed that as 

amount of blood increased as the number of drops and total coverage area increased. 

Total coverage area also affected by the various distances to wall; greater separation 

was found when the distance was further. In comparison of velocity, higher velocity 

was tended to generate finer droplets and vice versa. Bloodstain on porous surface 

and non-porous surface had significant difference as more blood drips were found on 

non-porous wall surface. For the area of convergence determination, result showed 

that impact angle was proportional to width to length ratio of blood drops. As impact 

angle decreased, the stain was found more elongated in shape. Minimum number of 

blow on and sequence of blow on cast-off stain was determined through the blood 

trails. Based on this study, impact spatter in term of velocity, directionality, position 

of victim, distance, blood volume, and porosity of surfaces can be differentiated. 

Area of convergence and impact angle can also be determined by using stringing 

method and mathematical method respectively. 
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ABSTRAK 

 

 

 

 

Analisa corak kesan darah adalah kajian dan penyiasatan ciri-ciri fizikal 

percikan darah dalam usaha untuk membina semula urutan tempat kejadian jenayah 

terutama pembunuhan jenayah. Kajian ini bertujuan untuk menganalisis corak kesan 

darah pada dinding bukan berliang dengan menggunakan darah tulen yang 

terutamanya tertumpu dalam perbandingan kesan percikan antara beberapa parameter. 

Parameter yang terlibat adalah kuantiti darah, halaju, kedudukan mangsa, jarak, 

keliangan permukaan dan arah. Corak kesan darah telah dihasilkan dengan memukul 

span yang direndam darah oleh senjata dan mengayunkan ke belakang dan ke 

hadapan. Keputusan menunjukkan bahawa semasa kuantiti darah meningkat, 

bilangan titisan dan jumlah kawasan liputan juga meningkat. Jumlah kawasan liputan 

juga dipengaruhi oleh pelbagai jarak ke dinding; pemisahan titisan darah yang lebih 

besar telah ditemui apabila jarak semakin jauh dari dinding. Dalam perbandingan 

halaju, halaju yang lebih tinggi cenderung untuk menghasilkan titisan halus dan 

sebaliknya. Kesan darah pada permukaan berliang dan permukaan tidak berliang 

mempunyai perbezaan yang ketara. Dimana bahawa darah jenis menitis lebih banyak 

ditemui pada permukaan dinding tidak berliang. Bagi penentuan kawasan 

penumpuan, keputusan menunjukkan bahawa sudut hentaman adalah berkadar 

kepada nisbah lebar dan panjang titisan darah. Sudut hentaman yang lebih 

mencondong menghasilkan titisan darah yang memanjang dalam bentuk. Bilangan 

minimum tamparan dan urutan tamparan juga telah ditentukan melalui corak kesan 

darah. Berdasarkan kajian ini, kesan percikan dalam jangka halaju, arah, kedudukan 

mangsa, jarak, kuantiti darah, dan keliangan permukaan boleh dibezakan. Kawasan 

penumpuan dan sudut hentaman masing-masing boleh ditentukan dengan 

menggunakan kaedah benang dan kaedah matematik. 
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CHAPTER 1 

 

 

 

 

INTRODUCTION 

 

 

 

 

1.1 Preamble 

 

 

Blood spatters determinations are the inspection of the physical dimension, 

positions, and spreading or spurting model of blood spatter, for the sake of furnishing 

the evaluation of the external occurrences which could lead to original source. 

Bloodstains pattern analysis is an amazing investigation apparatus can be applied in 

reconstructing crime scene events. If a forensic scientist apprehends blood reacts in 

what manner during it exposing from a human body, and response in what manner 

during it touching a plane, subsequently an assumption is able to make to apprehend 

what was occurred and to decide if an offense taken place. An expert forensic 

investigator always would observe on the blood distributions produced by cast blood 

and try to reconstruct what was occurred. 

  

 

Analyzing of blood spatters comprises external measuring of blood drops, 

spatter identification employing verified images or tests, the utilization of 

trigonometric method, and information of the movement’s physic. By making good 

use of others form of crime scene evidences such as palm prints, instruments’ mark, 

tyre prints impressions, biological evidences, chemical examination, and others. A 

forensic investigation team would gather all related evidences to re-generate a 

reasonable flow of a crime, and this is defended by others form of crime evidences.  

 

 

The general practice of bloodstains spatter model examination reflects the 

elements of position, form, physical dimension, spreading patterns and others more 
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external behaviour of the blood spatters in a crime scene. However, blood patterns 

are a cluster of single bloodstain produced with the similar strike and the strength 

used. Greater parts of the bloodstains spatters of a model would suit in a reasonable 

physical dimension extent on a provided spatters classification. In the easiest 

structure, the spatter can be generated by a individual striking of consistent speed. 

For this example, a single blood spatter would emit far from the location of striking 

in a fan-like structure or dispersion of radiate. A whole blood distribution models are 

affected by several elements consisting, however unrestraint to the speed of certain 

striking strength, the direction of the administered power, an exterior patterns of an 

injury giving a blood origin, exterior structure, and blockage existed at the physical 

surrounding. 

 

 

 

 

1.2 Problem Statement 

 

 

Bloodstains are existed at majority of the crime areas implicating anger 

would consequently provide the forensic investigators with extra knowledge to 

identify the crime’s flows, from which might be taken involved betwixt the suspect 

and also the victim. Currently, bloodstains spatter in crime scene as well as 

bloodstains from either suspect or victim’s clothes can be very helpful in order to use 

in assuring or discredit an uncertain conclusion relating with crime events and the 

flows. However, bloodstains spatter patterns are difficult to link with the possible 

weapon used as to whether blunt weapon or sharp weapon are used.  

 

 

Furthermore, there is little research done on bloodstain patterns analysis on 

painted concrete wall. This is due to the large painted wall is not easy to be accessed 

in a normal research laboratory. Therefore, for the sake to make sure the restoration 

of bloodstain proof or clue we need to understand the physical properties of 

bloodstain pattern and proper documenting must be done.  
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1.3 Research Objectives 

 

 

Objectives for this research are: 

i. To compare the impact spatter of bloodstains in terms of directionality, 

velocity, impact angle, position of blood source, distances, blood volume, and 

porosity of surfaces. 

ii. To determine the point of convergence, impact angle, minimum number of 

blow, and sequence of blow of bloodstains on wall.  

 

 

 

 

1.4 Hypothesis Statement 

 

 

The area of convergence can be determined from bloodstains by using string 

method and mathematical calculation. The directionality, velocity, impact angle, 

position of victim, distances, blood volume, and porosity of surfaces can be 

differentiated from the various bloodstain patterns on wall. Analysis of bloodstains 

pattern can reveal information regarding minimum number of blow, and sequence of 

blow on wall. 

 

 

 

 

1.5 Significance of Study 

 

 

Blood spatter can always be found easily in most of the crime scene 

especially for both sexual assault and homicide cases. Therefore, this study is 

essential for investigator in reconstructing the whole crime event in which the 

bloodstain spatter pattern analysis can act an important role. Generally, this study 

could be used to assist them in determining the point of convergence, position of 

blood source, and possible type of weapon used. 
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1.6 Scope of Study 

 

 

In this research, the surface matrices used is mainly focus on brick wall. Two 

major categories of weapons used are blunt objects and sharp objects respectively. 

Further studies were made by conducting a series of bloodstains pattern analysis 

which encompasses the impact angle, position of victim, area of convergence and the 

sequence interpretation of bloodstains pattern. 
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