WIiFI Optimization System

Overview

The WiFi Optimization System analyzes and optimizes wireless network performance by evaluating
channel usage, bandwidth efficiency, device connectivity, and transmit power levels. The system
delivers comprehensive recommendations for optimal network settings, device placement, and
configuration adjustments to enhance overall network performance.

Key Components

Channel Evaluation

Functions: calculate channel score and find best channel
These functions assess WiFi channels across both 2.4GHz and 5GHz frequency bands:

e calculate channel _score — Evaluates each channel based on interference from
neighboring networks
o 2.4GHz band: Considers overlapping channels within a 4-channel range
o 5GHz band: Focuses on co-channel interference and adjacent channel interference
e find_best_channel — lterates through available channels to identify the option with the
least interference

Bandwidth Optimization

Function: evaluate bandwidth
This function recommends optimal channel bandwidth based on current interference levels:
e High interference (factor = 8): Suggests wider bandwidth for increased throughput

* Moderate interference (6 < factor < 8): Maintains current bandwidth settings
e Low interference (factor < 6): Recommends narrower bandwidth to reduce overlap

Device-Specific Analysis

Function: calculate weighted score



This function performs comprehensive analysis of each connected device:

e Calculates a normalized score (1-10) based on multiple factors including:
o Interference levels

Signal strength

Signal-to-Noise Ratio (SNR)

Connection speed

Noise levels
o WiFi standard compatibility

e Generates device-specific recommendations based on the analysis results

o

o

o

o

Recommendation Types

The system provides six categories of optimization recommendations:

1. Channel Change

Suggests migrating to a less congested channel for improved performance.

Example: "Change channel to 1 for better performance"

2. Bandwidth Adjustment

Recommends optimal bandwidth settings based on current interference levels.

Example: "Change bandwidth to 40MHz for optimal performance"

3. Band Switching

Advises switching between 2.4GHz and 5GHz bands based on device capabilities and signal
conditions:

e 2.4GHz devices with excellent signal: Suggests switching to 5GHz for better
performance
e 5GHz devices with poor signal: Recommends switching to 2.4GHz for better coverage

Examples:

e "Consider switching to 5GHz band for better performance, if supported by your device"
e "If device is far from router, consider switching to 2.4GHz band for better coverage"

4. Signal Improvement



Suggests deploying WiFi extenders for devices experiencing consistently weak signals.

Example: "Consider using a WiFi extender to improve signal strength"

5. Wired Connection

Recommends Ethernet connections for devices with poor wireless performance.

Example: "Consider using Ethernet connection for better stability and performance"

6. Transmit Power Adjustment

Optimizes router transmit power based on device signal conditions:

e Weak signals: Increase transmit power to improve coverage
e Very strong signals: Decrease transmit power to reduce interference

Examples:

e "Increase transmit power to improve signal strength. Current: 40, Max supported: 100"
e "Consider decreasing transmit power to reduce interference. Current: 100, Min supported:
20“

Optimization Mechanisms

The system employs six core optimization strategies:

1. Intelligent Channel Selection

e Minimizes co-channel and adjacent channel interference
e Selects channels with the least impact from neighboring networks

2. Dynamic Bandwidth Adjustment

e Balances throughput potential against interference mitigation
e Recommends wider bandwidths in low-interference environments for higher speeds
e Suggests narrower bandwidths in high-interference scenarios for stability

3. Adaptive Band Steering



e Guides devices to the most appropriate frequency band based on their capabilities and
current signal conditions

4. Transmit Power Optimization

e Adjusts transmit power to balance signal strength against potential interference with
neighboring networks

5. Network Load Balancing

e Advises on distributing devices between 2.4GHz and 5GHz bands based on their physical
location and usage patterns

6. Alternative Connection Methods

e Suggests WiFi extenders or Ethernet connections when wireless optimization alone proves
insufficient

Implementation Detalls

Scoring System

The system uses a scoring mechanism where higher scores indicate better conditions (less
interference, stronger signal, better performance).

Real-Time Analysis

Recommendations are based on real-time analysis of the network environment and connected
devices, ensuring current and relevant suggestions.

Non-Intrusive Operation

The optimization process provides suggestions without automatically changing router or device
settings, leaving control in the hands of the network administrator.

User Interface



A tooltip system displays the number of recommendations for each device, with detailed
recommendations shown on hover for easy review.

Summary

The WiFi Optimization System provides a comprehensive approach to enhancing wireless network
performance. By analyzing channel interference, signal strength, bandwidth usage, and device
capabilities, it delivers tailored recommendations to improve overall network efficiency and user
experience. The system's adaptability to different network environments and device-specific issues
makes it an essential tool for maintaining optimal WiFi performance in CONTROL.
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