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Abstract:

[036] The present invention discloses a secure data transmission protocol for Internet of Things (loT) devices using adaptive spread spectrum techniques, designed tc
confidentiality, integrity, and energy efficiency in resource-constrained environments. The protocol integrates lightweight cryptographic mechanisms with adaptive pt
security through dynamically generated frequency hopping sequences and session-specific spreading codes. Synchronization between loT devices and gateways is m
using cryptographic timestamping and secure key exchange, enabling interference-resistant and jamming-resilient communication. Additionally, the system incorpor:
optimization strategies by adjusting transmission power and spreading factors based on channel conditions and battery availability. The invention provides a scalable
layered security framework suitable for healthcare, industrial automation, smart cities, and defense applications, significantly enhancing the resilience and sustainabi
networks. Accompanied Drawing [FIGS. 1-2]

Complete Specification

Description:[001] The present invention relates generally to the field of wireless communication systems and, more particularly, to secure data transmission protoct
Internet of Things (loT) devices. Specifically, the invention is directed toward methods and systems utilizing adaptive spread spectrum techniques integrated with lig
cryptographic mechanisms to ensure confidentiality, integrity, interference-resilience, and energy efficiency in loT communication networks.

BACKGROUND OF THE INVENTION

[002] The Internet of Things (loT) has emerged as a transformative technology connecting billions of devices across diverse domains including healthcare, agricultur
industrial automation, smart homes, and defense. These devices typically operate with limited computational resources, constrained memory, and low-power energ
sources, yet they are expected to transmit sensitive data securely and reliably over wireless networks.

[003] Security in loT communication is a critical challenge due to the open nature of wireless channels, which makes them vulnerable to eavesdropping, jamming, sj
and replay attacks. Traditional cryptographic protocols, while secure in conventional computing environments, are often computationally intensive and unsuitable f
lightweight loT devices.

[004] Spread spectrum techniques, such as Frequency Hopping Spread Spectrum (FHSS) and Direct Sequence Spread Spectrum (DSSS), have long been utilized in m
and satellite communication systems for their robustness against interference and interception. These techniques inherently increase security by spreading signals
wider frequency band, making them harder to detect and jam.

[005] However, existing implementations of spread spectrum methods are typically static, meaning that hopping sequences or spreading codes remain predictable
intercented Thic nredictahilitv can he exnlaited hv adversariec leading ta viilnerahilitiec in atherwise seciire commiinicatinn svstems
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