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Abstract
This article will examine the different techniques and patterns that are used in order to analyze bloodstains at a crime scene. The article review will discuss in detail how the area of origin (AO) of a certain blood pattern is determined by the collection process. Articles in the review will examine how three-dimensional laser scanners are used to assist in blood pattern collection. How bloodstain pattern analysis is very important in providing evidence value within a crime scene. The article review will also cover swipe and wipe transfer patterns that can be found within crimes scenes that are covered in blood. Studies will be addressed on the bloodstain patterns that are on fabric surfaces. Patterns play a vital role when it comes to playing about bloodstain patterns.
In today's society bloodstains patterns can use in order to determine how a crime was committed. The use of technology today is very important when it comes to obtaining the pattern of bloodstains.
Bloodstains Pattern – Article Review
Description of Topic to Crime Scene Application
	Bloodstain pattern entails the way the stains are distributed in the case of a crime committed either directly or indirectly. The bloodstain pattern is used in a number of ways in the crime scene in order to determine how the crime was committed. 
Article 1 Overview: 
This article covers how to identify the suitable spatter stains that can be used to calculate the AO for an impact pattern. The spatter stains are the bloodstains that originate from a blood drop that is dispersed through the air because of the force that is being applied to the source of liquid blood. The area of convergence can be traced on a vertical and horizontal surface by drawing a line through the axis of spatter stains to determine the area of a blood source in two dimensions. The article contains the various methods of calculating the AO. The first method for determining an AO which is the tangent method which was started by Tom Griffin and John Anderson. Another method is the stringing method which was not developed until 1970 by Herb MacDonnell (Michael D & Eugene L. (2016).
Background 
The calculation on the area of origin goes back to the World War II era when Dr. Victor came with an idea that there was a mathematical relationship between the length and the width of the bloodstain that could be used to determine the angle of impact.
Summary and Findings
 The experiment stated the accuracy of calculating the area of origin of an impact pattern by the use of HemoSpat and the laser scanner. Both the methods produced the same finding sand a good accuracy. The number of spatter that was selected can influence the accuracy of the AO calculation. It was found that a minimum of 16stains is suitable to calculate an AO. It also showed that the use of a 3D laser scanner to analyze impact pattern produces results that are with the ones collected by the traditional method.	
Article 2 Overview: 
Bloodstain analysis is an important approach to reconstruct the processes that happen at a crime scene. Different methods are applied to approximate the position of blood source right from the distribution of stains. By drawing strings from all blood stains, the PO can be estimated from the intersection of strings in space.


Background
 Backtrack was developed in the year 1992 by A.L Carter. It consists of one program to analyze the photographs and to create the strings and to determine the PO. Hemospat was developed by K. Maleny and A. Maleny in 2006. The difference with Backtrack is the ability to fit an ellipse to the bloodstain. 
Summary and Findings
 This was the first time that the accuracy of the PO calculation is tested under various conditions by deviating of single blood stains. In order to reduce the deviation in x- and z-direction, there are a number of recommendations that remade. The results show that the deviation is for a large part that is caused by the height of blood stains and the distance of the source to the wall(Karlaet al,  2011).
Significance 
These methods of estimating the PO helps in the comparison of the best method to carry out conducting the tests. The article is of great significance since many experiments are done to make the best pattern analysis. 
 	
Article 3 Overview: 
	The study was designed to produce the first baseline of reliability in the bloodstain pattern classification. A group of experienced bloodstain analysts examined over 400 spatter patterns on three non-absorbent surfaces. The patterns varied in type and also the extent. There was a case summary that followed each pattern which contained information to give the correct pattern (Michael et all 2016).

Background 
	The organization of Scientific Area Committee has made valuable progress in setting standards for training and education, terminology, quality assurance and validation of new procedures for the discipline. Establishing accuracy in forensic discipline was a recommendation in the National Research Council2009 report on the state of forensic science. 
Summary and Findings  
	The important implication of the study is the interference that contextual information is being applied to a pattern classification decision. The assumption made is that this is not a competency issue since the participants in the study were bloodstain pattern analysts who were very experienced.	
Significance 
	The analysis was of great significance and advantage for the BPA community to agree on a standard methodology for the analysis of bloodstains patterns that includes a better difference between classification and reconstruction and on terminology that lies on the description of patterns.
Article 4 Overview: 
	This study was set to provide the baseline extent of the reliability of bloodstain pattern classifications on fabric surfaces. Experienced bloodstains pattern analyst categorized bloodstain pattern patterns of pairs of trousers to act instead of three fabric substrates. Case summaries that accompanied each pattern contained contextual cues that backed the answer(Michael et all,2016).


Background 
	Case scenarios containing the contexts accompanied each target pattern. They were presented in the form of short vignette giving background information about how the bloodstain was found and what was found about the case.
Summary and Findings  
	For the types of patterns and the fabric substrates under investigation, this study has established an estimated error rate in the grouping of bloodstain patterns on fabric. The error rate for classification on fabric surfaces was higher than that observed on rigid non-absorbent surfaces. The fabric surfaces are complex and vary with factors such as the composition of fiber, surface treatment and laundering affecting the final look of the bloodstain.
Significance 
	Classifications were needed in order to reflect those that the analysts would be prepared to state in court. Analysts were able to select the number of patterns of the many types of pattern that could account to the set pattern.
	
Article 5 Overview 
	Swipe and wipe are the types of transfer patterns that were found at bloodied scenes. They have established data on the reliability of assessing the patterns. In this study, 36 blood patterns were assigned to 12 analysts in three different trials and the analysts were needed to evaluate pattern type. The results showed that the right classifications of pattern types had problems with an error rate of 32%.


[bookmark: _GoBack]Background 
	Swipe and wipe patterns are the types of transfer patterns that are commonly encountered at bloodied scenes. Transfer patterns occur when blood is found on the surface as a result of the physical contact between a wet bloodstained source and a non-bloodied object (Sita, et all, 2017).
Summary and Findings  
	Correct classification of wipe and swipe patterns of the type created in the study was not easy with an error of 32%. This was correct for wipe stains that was started before the wet bloodstain that had an opportunity to begin dying. Reliable classification of a wipe pattern is achievable if it is recognized that it is an altered pattern.
	
Article 6 Overview: 
	Bloodstain pattern analysis provides significant value in the interpretation of the crime scene and reconstruction. In this study, we provide a quantitative methodology using the digital image analysis strategy to differentiate bloodstain patterns. The bloodstain pattern was imaged in a digital way and analyzed images through the use of image analysis algorithms. The analysis of 72 unique bloodstain pattern that comprised of more than 49000 droplet stains shows that the mean drop size in a gunshot spatter pattern was 30%.
Background 
	The differentiation between medium and high velocity was perceived as subjective with great risk of contextual bias affecting the assessment. In their assessment of the state of blood pattern analysis, the National Research Council noted that some experts extrapolate far beyond what can be supported.
Summary and Findings  
	We have developed an image analysis methodology to determine the size and position of all drop stains present in a bloodstain pattern and used this methodology to study nearly 500000 drop stains in 72 unique spatter patterns. The study suggests that the methodology of characterizing impact spatter pattern based on the average drop size is suggestive. The work presented here serves a framework for developing quantitative means of evaluating bloodstain patterns under more challenging situations found in practice. Our finding suggests that the quantitative metrics based on the partly dependent size distribution of stain size can produce an objective means for differentiating spatter patterns produced by gunshot and blunt instrument impact (Sonya et al, 2017).
Significance 
We develop the quantitative methodology to help differentiate spatter pattern generated by gunshot or blunt instrument impacts.
Conclusion 
	In conclusion, the articles have addressed a lot concerning the bloodstain pattern right from how to determine the area of origin of an impact in the case of crime. It has also captured on improving the point of origin in the determination in the bloodstain pattern analysis. A number of methods in determining the AO. 


	References
Karla G. de Bruin, Reinoud D. Stoel, & Josita C. M. Limborgh, (2011).  Improving the Point of Origin Determination in Bloodstain Pattern Analysis.
Michael C. Taylor,  Terry L. Laber, Paul E. Kish,  Glynn Owens, & Nikola K. P. Osborne (2016). The Reliability of Pattern Classification in Bloodstain Pattern Analysis—PART 2: Bloodstain Patterns on Fabric Surfaces.
Michael C. Taylor, Terry L. Laber, Paul E. Kish, Glynn Owens, & Nikola K. P. Osborne (2016).The Reliability of Pattern Classification in Bloodstain Pattern Analysis, Part 1: Bloodstain Patterns on Rigid Non-absorbent Surfaces.
 Michael D & Eugene L. (2016). Using a 3D Laser Scanner to Determine the Area of Origin of an Impact.
Sita K.Y. Yuen, Michael C. Taylor,Glynn Owens & Douglas A. Elliot (2017). The Reliability of Swipe/Wipe Classification and Directionality Determination Methods in Bloodstain Pattern Analysis.
Sonya Siu, Jennifer Pender,Faye Springer,  Frederic Tulleners,   & William Ristenpart, (2017).Quantitative Differentiation of Bloodstain Patterns Resulting from Gunshot and Blunt Force Impacts



