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Ballistic Cavity Simulation using Modified Bresenham Algorithm
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Abstract Content featuring next-generation weapons is continuously appearing in games and virtual reality. In
the context of story development, the traces of a target's bullet marks are observed differently according to the
unique characteristics of the rifle and bullet. Additionally, there is an example of using forensic ballistics to
investigate crime by examining the traces of bullets. Understanding the relationship between the ballistic
coefficient and cavity by ballistics is crucial during this process. This paper proposes a physics-based cavity
simulation using the modified Bresenham's line algorithm, which can enhance realism in games and virtual
reality. This simulation accurately models the trajectory of bullets and cavity formation upon impact, creating a
more realistic representation of how bullets interact with materials. Overall, physics-based simulations can greatly
enhance the realism and immersion of games and virtual reality experiences and can have applications in
forensic investigations.
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Figure 1. HK433 (left) and IWI X95 (right)
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Figure 3. Permanent Cavity and Temporary Cavity Experiment
with Gelatin
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MBA (Modified Bresenham Algorithm)
Table 1. Algorithm 1:

MBA (Modified Bresenham Algorithm)
Algorithm 1: MBA (BeginV1, BeginV2, EndV1, EndV2,

array)

Inputl: BeginV1 :

Input2: BeginV2 :

Input3: EndV1 :

Input4: EndV2:

Input5: array:

1 Begin

2 du = EndV1 - BeginV1;
3 dv = EndV2 - BeginV2
4 D =2dv-du

5 increBast = 2dv

6 increNEast = 2dv-2du

7 u=BeginV1l; v = BeginV2
8 SaveVoxel(voxel, u, v)

9 while(u < endV1)

10 if D <= 0)

11 D += increEast, u++
12 else

13 D += increNEast, u++, v++
14 SaveVoxel(array, u, v)
15 End
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Table 2. Algorithm 2: Cavity()

Alporithm2: Cavity()

Output: Cavity:

1 Begin

2 DefHeightVoxel()

3 MBA(BeginX, 0, maxHeightX,

4 maxHeightY, heightVoxel) //Calculate
heightVoxels

5 MakeCavity()

6 for (voxel in heightVoxel)

7 if (bullet.x >= voxel.x)

8 MBA (voxely, 0, 0, voxel.z, widthVoxel)
//Calculate the position of voxel at X

9 DrawCavity()

10 End
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Table 3. Theorem 1: the size of wound

Theorem 1: The size of wound
Proof)

Base case, n = 1, then we obviously show =1
We assume that if n = k-1 then the become true.
n=2 =14+4=1+42-1)

n=3, =1+4+ (4+4) =1 + 4(2-1) + 43-1)
n=4 =1+4+ @4+4) + @4+4+4) =1 +
42-1) + 4(3-1) + 4@4-1).......

We should show if n = k then is satisfactory as well.
By the assumption 2), holds the property as above.
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Figure 5. Simulation programs in (a) and flowcharts created by
OpenGL in MFC in (b)
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E 4. &112|F3: Catmull=Rom Spline

Table 4. Catmull=Rom Spline
Algorithm 3: Catmull-Rom Spline (Cp, R)
Input: Cp: Vector3 // 20 coordinates in 3D

Ouput: R: Vector3 // 200 coordinates in 3D calculated
by Catmull-Rom spline

1 Begin

2 if Cp-Lenghth >= 4 // Checking more than 4 control
points

3 float t; // Parameter t for the Spline

4 Vector3 PO, P1, P2, P3; // 4 control points

5 R=05*@2*Pl + (PO+P2) *t+ (2*
PO-5%*{1 4+ 4*P2-P3) *(t*t) + (PO + 3 *P1
-3*P2

+ P3) * (t * t * t))[1] / Catmull-Rom-Spline

6 End
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