Integration of Drone Data into CAD for
Accurate Accident Reconstruction Analysis

This paper explores the seamless transfer of drone data to computer-aided design (CAD) software,
enabling efficient measurements and analysis for accident reconstruction. Drones equipped with high-
resolution cameras and sensors offer a unique perspective for capturing detailed imagery and data from
accident scenes. By leveraging CAD capabilities, this data can be processed, visualized, and measured
with precision, enhancing the accuracy of accident reconstruction.

Introduction

Accident reconstruction plays a critical role in understanding the dynamics of accidents, determining
liability, and improving safety measures. The integration of drone data with CAD software presents an
opportunity to streamline the reconstruction process and enhance the accuracy of measurements and
analysis.

Drone Data Acquisition

Drones equipped with cameras, LiDAR, and other sensors can capture aerial imagery, 3D point clouds,
and terrain models. These data types provide comprehensive information about the accident scene,
including the position of objects, topography, and vehicle damage.

Data Processing

To transfer drone data into CAD, it undergoes several processing steps. First, the aerial imagery is
stitched together to create orthomosaics, producing a high-resolution composite image of the accident
scene. Additionally, 3D point clouds and terrain models are generated from LiDAR data. These datasets
form the basis for CAD integration.

CAD Integration

CAD software provides powerful tools for precise measurements, modeling, and analysis. The drone data
can be imported into CAD platforms, aligning the orthomosaic and 3D point clouds with the CAD
workspace. This alignment ensures accurate georeferencing and scale representation.




Measurements and Analysis

With the drone data integrated into CAD, measurements of distances, angles, and dimensions can be
extracted directly from the imagery and point clouds. This eliminates the need for manual
measurements on the accident scene, saving time and reducing errors. Advanced analysis techniques,
such as line-of-sight studies and collision simulations, can also be performed within the CAD
environment.

Visualization and Presentation

CAD software allows for the creation of visually appealing and informative presentations of the accident
reconstruction. 3D models, animations, and cross-sectional views can be generated, aiding in the
communication of complex findings to stakeholders, including investigators, legal professionals, and
insurance adjusters.

Case Studies and Benefits

This section highlights real-world case studies where the integration of drone data into CAD has proven
beneficial in accident reconstruction. It highlights the enhanced accuracy, efficiency, and objectivity of
the process, leading to improved decision-making and outcomes.

1. Case Study 1: Intersection Collision Reconstruction

e Drone data captured high-resolution aerial imagery and 3D point clouds of an intersection
collision scene.

e The data was imported into CAD software, aligning the imagery and point clouds with the CAD
workspace.

e Measurements of distances, angles, and vehicle positions were extracted directly from the drone
data within the CAD environment.

e The CAD model enabled accurate visualization of the collision dynamics, assisting in determining
the sequence of events and identifying contributing factors.

2. Case Study 2: Highway Accident Analysis

e Adrone equipped with a LiDAR sensor captured detailed 3D point clouds of a multi-vehicle
highway accident scene.

e The point cloud data was integrated into CAD, allowing for precise measurements of vehicle
damage, road geometry, and debris distribution.

e Through collision simulations within the CAD software, investigators evaluated different
scenarios to determine the most likely cause of the accident.

e The visualization capabilities of CAD aided in presenting the findings to stakeholders, including
legal professionals and insurance adjusters, for a better understanding of the accident dynamics.




3. Case Study 3: Pedestrian Collision Investigation
e Drone imagery and LiDAR data were collected to reconstruct a pedestrian-vehicle collision.

e The orthomosaic created from the drone imagery was imported into CAD, providing a detailed
representation of the accident scene.

e By overlaying the orthomosaic with the CAD model, precise measurements of pedestrian and
vehicle positions were extracted, facilitating accurate analysis.

e Through virtual reconstructions within CAD, investigators examined numerous factors such as
visibility, driver behavior, and road conditions to determine liability.

4. Case Study 4: Construction Site Accident Reconstruction

e Adrone captured high-resolution imagery and thermal data of a construction site accident
involving heavy machinery.

¢ Theimagery and thermal data were imported into CAD, enabling the creation of a detailed 3D
model of the accident site.

e By incorporating the CAD model with the drone data, investigators accurately measured
distances between equipment, identified potential blind spots, and assessed operator visibility.

e The CAD platform allowed for simulations and analysis of alternative scenarios, aiding in
determining the cause of the accident and proposing safety improvements.

These case studies illustrate the effective integration of drone data into CAD software for accident
reconstruction. By leveraging the capabilities of CAD, precise measurements, visualizations, and analysis
can be performed, leading to improved understanding, accurate assessments, and informed decision-
making in accident investigations

Conclusion

The integration of drone data into CAD for accident reconstruction analysis presents a valuable tool set
for investigators and professionals in the field. It enables precise measurements, detailed visualizations,
and advanced analysis, improving the understanding and interpretation of accidents.
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