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Abstract: Blood Spatter and Its Patterns

Blood spatter and other evidence can be found at every crime scene, and it is a critical

part of solving a crime. Blood spatter is used to pinpoint the location and direction of impact as

well as to sometimes determine the weapon used for a crime. Can the path of these blood spatters

be determined using physics and geometry? The investigator believes that the trajectory and

point of origin of blood spatter can be found using geometry and physics because trajectories

will always follow a natural pattern. The researcher moistened five sponges with simulated blood

and struck them with a hammer to simulate blood spatter. The spatter was then measured using a

series of equations to determine the angle of impact and subsequently the point of impact. These

measurements confirmed that the point of impact can be found using geometric equations and

basic physics. The results confirm the hypothesis that blood spatter can be predicted with

geometry and physics.
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SEF Final Report

A. Purpose: The topic of using geometry and physics to determine blood spatter was chosen

because it interests the researcher and can lead to advancements in the field of forensics

and crime scene investigations. It will provide a greater understanding of geometric blood

spatter patterns and their use in solving murders and other crimes.

B. Investigative Question: How can geometry and physics be used to determine and predict

blood spatter at crime scenes?

C. Hypothesis: If blood spatter is left at a crime scene, then its trajectory can be found using

geometric equations and basic laws of physics because the trajectories will always follow

a natural pattern.

D. Experimental Design Variables:

a. Independent Variable: Location of sponge

b. Dependent Variable: Blood spatter patterns

c. Constants: Simulated blood, sponge, hammer, paper, protractor, ruler

d. Limitations/ Uncontrolled Variables: Wind and rain

e. Control Group: N/A
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E. Materials:

● Cornstarch (44 grams)

● Water (80 mL)

● Corn syrup (160 mL)

● Red food coloring (2-3 teaspoons)

● Container with air-tight lid (Should hold about 2 cups of liquid)

● Spoon

● Graduated cylinder (250 mL)

● Digital Scale

● Printer Paper (21.59 cm x 27.94 cm)

● Clear tape

● Teaspoon

● Kitchen sponges (5)

● Latex gloves

● Goggles or other forms of eye protection

● Hammer

● Ruler

● Kitchen string (1 Roll)

● Protractor

● Scientific calculator
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F. Procedures:

1 - Create the simulated blood.

A. Use the digital scale to measure 44 grams of cornstarch and place the cornstarch

in the sealable container.

B. Mix 80 mL of water in with the cornstarch using the spoon. Mix until smooth.

C. Mix 160 mL of corn syrup into the water and cornstarch mix. Mix evenly.

D. Mix in 2-3 tsp. of red food coloring. Stir until color is evenly distributed.

E. Put the air-tight lid on the container and set it aside to set for 4 minutes.

2 - Find a location to conduct the experiment without making too much of a mess. The

area should be an interior corner that looks like the inside of the letter “L”.

3 - Use the printer paper and the clear tape to cover as much of the floor and walls of the

corner as possible to minimize splatter sticking to the area.

4 - Mark an “X” on the paper on the ground.

5 - Put on the latex gloves and add the simulated blood to the sponges as follows:

A. Add blood to the sponge teaspoon by teaspoon, making sure to keep a measure of

how many teaspoons you use.

B. The sponge should not be soaked or dry, but moist with the simulated blood.
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6 - Place the moistened sponge on the “X” and put on the safety goggles.

7 - Hit the sponge sharply with the hammer, which should result in blood spatter on the

paper.

8 - Remove the sponge and allow the blood spatter to fully dry.

9 - Observe the blood spatter.

A. Measure how far the drops traveled using the ruler and note what the pattern

looked like, such as if the droplets have “tails”.

B. Determine the angle of impact by measuring 2-3 of the spots on the walls and

calculate their impact by using these equations: Angle of impact = Arcasin (c ⁄ a).

0 = sin⁻1 (c ⁄ a). 0 = impact splatter, c = width of splatter (mm), and a = length of splatter (mm).

10 - Use the kitchen string to connect the measured blood spatters to the calculated angles

of impact. The area where the strings all overlap is the point of impact, or the original location of

the sponge.

11 - Repeat steps 4-10 four more times with changes to the position of the sponge.
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G. Data Table:

Blood Spatter Dimensions

H. Graph:

8



I. Data Analysis:

The results of the experiment reveal that the point of impact as well as the pattern of

blood spatter can be predicted using geometry and the basic laws of physics. The geometric

equation used (Arcasin (c ⁄ a)) as well as the laws of physics applied found that there was a

pattern between the droplets of blood spatter and the overall point of impact. The predicted

points of impact were always very close to the real points of impact, with the farthest prediction

being 3.1cm away from the real point and the closest being 1.9cm away. These results also show

that there is a relation between the blood spatter and the point of impact or the location of the

sponge.

J. Conclusion:

The researcher undertook this experiment to discover how geometry and physics can be

used to determine and predict blood spatter at crime scenes. They believed that if blood spatter is

left at a crime scene, then its trajectory can be found using geometric equations and basic laws of

physics because the trajectories will always follow a natural pattern. Based on the data of the

predicted points of impact compared to the genuine points of impact, it can be concluded that the

hypothesis is correct and that blood spatter at a crime scene can be predicted. The results address

the investigative question by showing the ways geometry and physics can be used to predict

blood spatter.
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K. Limitations:

Errors could have been made during the process of testing, though careful reflection from

the researcher determined that it is unlikely. A possible limitation arose in the fact that the blood

used was simulated, and might have behaved differently from real blood at a crime scene. Data

collected during the experiment was closely tied together with no large outliers. Results were not

skewed by the weather or any other uncontrollable factors.

L. Application:

The information collected from this experiment is invaluable in the fields of forensic

sciences and crime scene investigation. Detectives and forensic specialists can use geometry and

physics to determine blood spatter at crime scenes and solve many cases, such as murders.

M. Future Research:

This experiment could be improved by running more tests or by creating a more realistic

form of simulated blood. It could also be improved by better replicating the impact upon the

sponges. The project could be researched more by comparing its results to real data collected at a

crime scene.
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Background Research Paper

Predicting and Determining the Spatter of Blood at Crime Scenes

The topic being researched is the use of geometry and physics in determining blood

spatter at crime scenes. This topic was chosen because it intrigues and  interests the researcher

and pertains to a career the researcher admires. The impact of this research is that it will instill a

greater understanding of crime scenes and blood spatter as well as provide a real-world

application for geometry and physics that can be utilized in a variety of situations. The question

that will be answered is how geometry and physics can be used to predict and determine the path

of blood spatter at crime scenes. The key concepts and terms, history of research, and real-world

application validate the science of researching blood spatter at crime scenes.

There are several key concepts and terms associated with determining blood spatter

patterns and origins, and they are blood spatter, geometry, and physics. The concept of blood

spatter is “A technique that seeks to piece together the events that caused bleeding,” (“Blood

Spatter”, 2021). Key vocabulary for this project includes point of origin, linear trajectory, and

point of impact. The definition of point of origin is “the estimation of where the victim and

suspect were in relation to each other when bloodshed occurred,” (“Bloodstain Pattern Analysis,

2013). All of these are connected to the research because the research shows their correlation and

connection in determining blood spatter through geometry and physics.

Blood spatter and its connection to geometry and physics has been researched in the past

by Fred Gittes and Christopher Varney. In 2011, Gittes and Varney tested a series of

projectile-motion equations on various simulated blood stains and discovered that said equations

could be used to create a plot of valid heights and angles for the point of impact. This research
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provides a more accurate linear trajectory when determining points of impact. University student

Nick Laan later built upon Gittes and Varney’s findings to determine that fluid quantities of

blood could be used to determine the approximate height of a gunshot wound (Perkowitz, 2019).

Another possible application is the use of the direction and the angle of the spatter. These

variables are used by modern analysts to establish the areas of convergence and the origins of

blood spatter (“Bloodstain Pattern Analysis, 2013).

This research project, determining blood spatter through geometry and physics, has

real-world application in forensics and crime scene analysis. The project will help analysts and

detectives to determine points of impact, points of origin, and angles of impact in investigations.

The research results can be used on crime scenes as well as in labs to calculate the trajectory of

blood and locate the perpetrators of crimes. The reason for this is that geometric equations and

calculations as well as basic laws of physics govern, and therefore can be used to predict, blood

spatter. This application could result in faster solvings of murders and other felonies.

Research of the use of geometry and physics in determining blood spatter is confirmed

through key words and concepts, history of research, and application in real world situations.

Terms associated with this research are blood spatter, geometry, physics, point of origin, linear

trajectory, and point of impact. Past research resulted in the confirmation of the vital role

geometry and physics play in determining blood spatter. This project will influence the science

of forensics and crime scene analysis by creating valid evidence for the prediction of blood

spatter.
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Glossary

Blood Spatter - A technique that seeks to piece together the events that caused bleeding.

Geometry - The branch of mathematics that deals with the deduction of the properties,

measurement, and relationships of points, lines, angles, and figures in space from their defining

conditions by means of certain assumed properties of space.

Linear Trajectory - A linear progression in which something changes or progresses in a straight

line.

Physics - The science that deals with matter, energy, motion, and force.

Point of Impact - The point where force encounters a source of blood.

Point of Origin - The common point (area) in a three dimensional space to which the trajectories

of several blood drops can be retraced.
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