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PARTICIPATING COMPANY

GMOSAFT

GMDSOFT
worldwide leading research group of mobile
and digital forensics.
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e More videos: The amount
of video evidence
Increases.

* Review pressure: Tedious
for humans.

e Investigation length: Longer
& more complex.

PROBLEM
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SOLUTION

Detect objects

Al
# Compare target and detected
iny o objects
Save part of a video where k-0

target object appears



System Architecture Diagram

User interface

Input image

|

e

_Image processing

Prepare image for
object detection

Input video

Detect object
on the image

|

Feature
Extraction

Extract features in
detected objects
Compare features to
find matching objects

) @

Object Detection

Detect objects on
video frames

Extract
videoframes

|

Video Processing

Feature

comparison
L

-

Matching frames
with timestamps

A

Matching objects and
their timestamps are
displayed as output







DETECTION

e Detect objects
e Follow (track) objects in
each frame

e Save their coordinates and

unique ID




FEATURE EXTRACTION &
COMPARISON

e Get the most defining

features of an image.
[[0.10, 0.07, 0.92,

0.919],
» Compare features of . —p [084,0.03,0.44,0.16]
different images. [0.77,0.79, 0.214,
0.86],

' 0.70, 0.56, 0.11, 0.22
« Most important features of [0.70, 0.56, 0.11, 0.22]]

identical objects will be - features
similar. ~ —




FINAL APPLICATION

1.Target object retrieval o
> B

2.Video processing @ o

¢ database.py
= ¢ feature_comparison.py
3 ° Com pa rl SOn @ feature_extract.py
e features.py

4.Output saving

@ Mmain.py
{} metadata.json

@ obj_detection.py
e objs.py

e? output.py
= requirements.txt

target_obj.jpg
[



TARGET OBJECT

[[0.10,0.07,0.92,0.919],
[0.84,0.03, 0.44, 0.16 ],

> [0.77,0.79, 0.214, 0.86],
[0.70, 0.56, 0.11, 0.22]]

i -mﬂ\"ﬂl

L)

features

objects: id, coordinates, class_id, confidence
features: id, features

I main.py: lines 120-155




VIDEO PROCESSING

0
L/ a'i}i?'} Fa) [[0.10, 0.07 , 0.92, 0.919],
R Tlis - [0.84,0.03,0.44,0.16 ],
£ | 2l Th
> > s =T it > [0.77,0.79, 0.214, 0.86],
e e S [0.70, 0.56, 0.11, 0.22]]
——
e G :
— features for every object

objects: id, coordinates, class_id, confidence, frame_id

features: id, features

main.py: lines 169-227




COMPARISON

Cosine Distance/Similarity

detected

S rget > similarity %

Cosine Distance

objects: id
features: id, features

I main.py: lines 191-205




objects: id, similarity, frame_id

I main.py: lines 249-258

OUTPUT

top 3 result ids:
id: 2
id: 4
id: 9

—

output_9.mp4
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Object Search for Forensics
Q) lkap,anacmnlilehz?re E:::
& Dragand dropfilehere g

User uploads the
target object image

and the search video.

Drgand dropflehere pooeo

11111

Chooses the object
among the ones
detected on the target
Image.

My

Object Search for Forensics

After the setup is
complete, the process
runs, and the outputs

appear.



RESULTS

Our system:

e | ocates suspects and vehicles in videos at least twice as
fast as other methods

e Saves investigators countless hours of manual review.

e Enables law enforcement to focus on solving crimes, not
watching videos.

e Potential to significantly reduce crime rates through faster
response times.



Link:
https://www.youtube.com/watch?v=QRwVBhQMG24



NEXT SOLUTIONS

Time constraint: Several target images and videos; add more
forensics classes to Yolo;

Resources: Improve feature extraction accuracy;
Limited webpage -> software application; error-handling

Modify the code for other use cases:

/ |
\
 Drones, Web search etc. /l ‘ \
b bna
)
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Github repository of the project:
https://github.com/lkromov247/forensicsUl



