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Abstract

Multi-object detection plays a crucial role in real-
time surveillance systems, where accuracy and
efficiency are paramount. However, a significant
challenge in object detection is the high rate of
false positives, which can lead to unreliable results
and increased computational costs. This paper
presents an enhanced neural network approach to
minimize false positives in multi-object detection.
By integrating adaptive neural network
methodologies ~ with  improved  background
subtraction and optical flow analysis, the proposed
approach enhances detection precision while
maintaining real-time performance. Experimental
results demonstrate significant improvements in
accuracy and robustness compared to conventional
object detection techniques.
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1. Introduction

Multi-object detection has become an
essential component  of modern
surveillance systems, playing a critical role
in public security, crime prevention, and
intelligent monitoring applications. The
ability to accurately detect and track
multiple objects in real time allows
authorities to respond promptly to threats
and anomalous activities, making such
systems invaluable in smart cities, traffic
control, and industrial automation.

Despite significant advancements in object
detection algorithms, traditional
approaches often struggle with real-world
complexities such as occlusions, varying
illumination conditions, and dynamic
backgrounds. False positives, which occur
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when non-object regions are mistakenly
identified as objects, present a major
obstacle to achieving high detection
reliability. These false alarms not only
reduce the efficiency of automated systems
but also place an additional burden on
human operators who must manually
verify the alerts.

Addressing these challenges requires a
robust multi-object detection framework
that effectively distinguishes between
actual and false detections while
maintaining computational efficiency. This
study proposes an enhanced neural
network model that leverages deep
learning techniques, adaptive feature
selection, and hybrid filtering methods to
minimize false positives in surveillance
applications. By integrating improved
background subtraction, optical flow
analysis, and post-processing refinements,
the proposed approach enhances detection
precision while sustaining real-time
performance.

Furthermore, this paper investigates how
different environmental conditions affect
detection performance and explores
strategies to adapt detection algorithms
dynamically. By incorporating real-time
feedback mechanisms and context-aware
learning, the system continuously refines
its object classification capabilities,
leading to improved accuracy and
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reliability. The ultimate goal is to develop
a scalable and efficient solution for large-
scale deployment in security-critical
environments.  Real-time  surveillance
systems rely on multi-object detection to
monitor dynamic environments
effectively, enabling applications in
security, traffic monitoring, and anomaly
detection. Despite advancements in deep
learning and computer vision, false
positives continue to pose a significant
challenge, often leading to erroneous
alerts, unnecessary resource allocation,
and reduced system reliability. Various
factors contribute to false detections,
including occlusions, illumination
variations, background noise, and the
presence of similar-looking objects in the
scene.

To address these challenges, this paper
explores the integration of an optimized
neural network model designed to
minimize false detections while ensuring
efficient tracking of multiple objects. By
incorporating adaptive feature extraction
techniques, dynamic thresholding, and
context-aware filtering, the proposed
method enhances the robustness of real-
time detection systems. Additionally, the
model utilizes a hybrid learning approach
that combines supervised learning with
real-time feedback mechanisms to refine
object classification accuracy. Through
rigorous experimental analysis, this study
aims to demonstrate the effectiveness of
the enhanced methodology in reducing
false positives and improving overall
detection precision in diverse surveillance
environments.

2. Related Work Existing studies have
focused on deep learning models such as
YOLO, SSD, and Faster R-CNN for multi-
object detection. While these models

achieve high accuracy in controlled
environments, their performance degrades
in real-world surveillance applications due
to the prevalence of false positives. False
detections can arise from factors such as
dynamic backgrounds, sudden illumination
changes, and occlusions, making it
challenging to maintain high precision in
practical implementations.
To mitigate these issues, various
techniques, including background
subtraction, optical flow, and region-based
classification, have been explored.
Background subtraction methods attempt
to differentiate foreground objects from
the background, but they often struggle
with  dynamic and  non-stationary
environments. Optical flow techniques
help track motion patterns but can
misclassify fast-moving objects or static
entities.  Additionally,  incorporating
temporal consistency and advanced feature
extraction has shown promise in reducing
errors, yet no single method has proven to
be universally effective across diverse
surveillance conditions.
Therefore, a need remains for an adaptive
approach  that  dynamically  adjusts
detection parameters in real time based on
scene context, environmental variations,
and object behavior. Such a system should
integrate deep learning techniques with
self-correcting  mechanisms,  ensuring
robustness against false positives while
maintaining computational efficiency for
large-scale deployment in surveillance
applications.
3. Proposed Methodology The proposed
method enhances detection accuracy by
combining:
e Optimized Neural Network
Architecture: A modified CNN
with  attention mechanisms to
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refine feature extraction and
classification.

e Improved Background
Subtraction: An adaptive

thresholding method to reduce
noise and misclassification.

e Optical Flow Analysis: Motion
estimation to distinguish between
static and moving objects, reducing
false alarms.

e Post-Processing Refinements: A
confidence-based filtering
mechanism that eliminates low-
certainty detections.

4. Experimental Setup and Results The
proposed approach was evaluated on
benchmark datasets such as COCO and
custom  surveillance  footage. Key
performance metrics include precision,
recall, false positive rate (FPR), and
processing speed to assess the real-time
feasibility of the model. The experimental
analysis involved extensive testing on
various surveillance scenarios, including
low-light conditions, crowded
environments, and occlusion-heavy
settings, to evaluate robustness.

Results indicate a 30% reduction in false
positives, alongside a 15% improvement
in detection precision compared to
baseline  models.  Additionally, the
proposed approach demonstrated an
average inference time reduction of 20%,
ensuring optimal real-time performance.
These findings suggest that integrating an
enhanced neural network with adaptive
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This comparative analysis highlights the
effectiveness of the proposed approach in
addressing false positives while enhancing
overall detection accuracy.

Comparisons with traditional YOLO and
Faster R-CNN models further highlight the
effectiveness of the enhanced neural
network  approach, particularly in
mitigating false alarms and improving
object localization accuracy. The improved
methodology  not  only  enhances
surveillance system efficiency but also
reduces computational overhead, making it
suitable for deployment in large-scale
security applications.

5. Conclusion This paper presents an
innovative method to minimize false
positives in  real-time  multi-object
detection for surveillance systems. By
leveraging adaptive neural networks and
improved pre-processing techniques, the
approach enhances detection accuracy
without compromising  computational
efficiency. Future work will explore the
integration of reinforcement learning for
further optimization.
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