FORENSIC VIDEO ANALYSIS REPORT

Gas Distortion and Collar Deformation Analysis
Dual-Angle Cell Phone Video Forensics (30fps + 60fps)

Subject Front collar gas distortion and magnetic clasp displacement
Source Material 2 iPhone cell phone recordings (30fps + 60fps)

Recording Format H.264, 1920%x896, stereo AAC audio

Analysis Date February 14, 2026

Motion-compensated frame differencing, optical flow,

Methodolo . . .
9y edge coherence, gradient analysis, phase correlation

Software Python 3 / OpenCV / NumPy / PIL

EXECUTIVE SUMMARY: This report documents forensic video analysis of two synchronized cell phone recordings
capturing the same incident from opposing camera angles. Analysis reveals progressive shirt collar deformation over a
333-millisecond event window and identifies a localized gas distortion signature along the front collar edge, detected
through motion-compensated frame differencing that isolates non-rigid refractive disturbances from bulk body/fabric
motion.

FORENSIC VIDEO ANALYSIS « CONFIDENTIAL « PREPARED FOR DEFENSE TEAM Page 1



Parameter
Camera Angle
Frame Rate
Live Motion Frames
Frozen Frame Onset

Frozen Duration

60fps Exclusive Frames

Video 1 (30fps)
Right side of subject
30 fps (33.3 ms/frame)
10 frames (333 ms)
Frame 11 (t = 367 ms)
= 3.0 seconds

N/A

Video 2 (60fps)
Left side of subject
60 fps (16.7 ms/frame)
19 frames (316 ms)
Frame 22 (t = 350 ms)
= 3.0 seconds

10 intermediate frames




GAS DISTORTION ZONE

3.1 Direct Comparison: Rest vs. Frozen Frame
REST (Frame 1, t=0ms)




4.1 CLAHE-Enhanced Residual (Inferno Colormap)

OMPENSATED RESIDUAL
gid distortion after




4.2 High-Pass Gas-Frequency Residual

4.3 Residual Optical Flow Vectors






4.4 Enhanced Visibility (3x Contrast + Sharpening)
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GAS DISTORTION ENHANCEMENT — FRONT COLLAR ZONE

OZEN (right)

Gradient Structure Change
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Frame

F1

F3

F4

E5

F6

F7

Time (ms)

0

33

50

67

83

30fps?
Yes
Yes

0 NO
Yes

0 NO
Yes
Yes
Yes
Yes

Frozen

Mean Flow
0.0 px
0.8 px
1.4 px
2.1 px
3.0 px
3.5 px
5.2 px
5.8 px
5.6 px

5.9 px

Max Flow
0.0 px
7.7 px
14.7 px
23.8 px
34.4 px
35.2 px
56.8 px
61.9 px
60.5 px

67.2 px

DUAL-ANGLE COLLAR DEFORMATION: 30fps vs 60fps

Phase

Baseline

Onset

Onset

Onset

Escalation

Escalation

Sustained

Peak

Plateau

Frozen State




8. CONCLUSIONS AND FINDINGS

Based on forensic analysis of both video recordings, the following findings are documented:

Progressive Collar Deformation Confirmed: Both camera angles independently record progressive displacement of
the shirt collar over a 333ms window, with cumulative displacement reaching 67+ pixels at the collar edge. The
deformation follows a monotonic escalation pattern consistent with a rapid force event.

60fps Temporal Resolution Reveals Graduated Onset: The 60fps recording captures 10 intermediate deformation
states missed by the 30fps camera, demonstrating that the collar displacement was a continuous, progressive
process.

Gas Distortion Detected at Front Collar Edge: Motion-compensated frame differencing reveals a concentrated
band of non-rigid residual distortion along the front collar neckline. This residual signal is:

a) Spatially localized to the collar-to-crowd boundary, consistent with gas escaping through the collar opening;

b) Morphologically distinct from H.264 compression artifacts, exhibiting smooth, flamentary contours versus regular
blocky patterns;

c) Directionally coherent, oriented along the collar edge and extending into the crowd background;
d) Cross-validated across six independent enhancement techniques.

Magnetic Clasp (RODE Wireless PRO) Displacement: Optical flow data shows the collar region tracking with overall
fabric displacement, with the estimated clasp position experiencing 56—67px cumulative displacement at the front
collar boundary.

Frozen Frame State: Both cameras capture the shirt in a displaced state at the moment of frame freeze, with the
collar neckline shifted from rest position and fabric drape geometry altered. The frozen frame preserves the
instantaneous deformation state at the moment of camera processing stall.

Analysis performed using OpenCV dense optical flow (Farneback method), CLAHE adaptive histogram equalization, Canny edge detection,
Sobel gradient operators, and custom motion compensation algorithms. All source frames extracted directly from original video files without
recompression or interpolation.



