
DEQX Loudspeaker and Room Correction: 

Technical Overview 

Time, Phase, and Frequency Domain Correction Using FIR Processing 

1. Introduction 
High-fidelity audio reproduction faces a fundamental challenge: loudspeakers and listening 
environments introduce significantly greater distortion than electronic source components. Even 
premium loudspeakers exhibit timing, phase, and frequency response errors that exceed 
electronic component tolerances by one to two orders of magnitude. 

These errors manifest as transient smearing, harmonic displacement, imaging degradation, and 
reduced musical detail. Because they originate from mechanical transducer limitations and 
acoustic boundary interactions, they cannot be addressed through conventional electronic 
component upgrades or passive crossover optimization. 

DEQX addresses these limitations through digital correction of loudspeaker physical and 
temporal characteristics, implemented transparently in the signal path. 

2. Limitations of Conventional Loudspeaker Systems 
Loudspeaker drivers exhibit frequency-dependent group delay, resulting in temporal 
misalignment across the audio spectrum. Passive crossover networks introduce additional 
phase rotation that varies with filter topology and component tolerance. 

Key limitations of conventional approaches: 
• Passive loudspeakers (traditional HiFi speakers) cannot correct temporal alignment or 

phase coherence 
• Analog equalization adjusts amplitude response only, leaving time-domain errors 

unaddressed, usually  increasing them in the process of amplitude correction. 
• Conventional DSP active loudspeakers employ minimum-phase filters that correct 

magnitude response while introducing phase distortion 

The resulting time smearing degrades imaging precision, transient accuracy, soundstage 
stability, and midrange clarity. Loudspeakers remain the dominant source of distortion in audio 
reproduction systems. 

3. FIR Processing Technology 
DEQX Generation 4 implements high-resolution Finite Impulse Response (FIR) processing 
using multicore 64-bit architecture optimized for computational efficiency. The migration from 
32-bit DSP to multicore 64-bit processing provides approximately 100× greater computational 
capacity for FIR filter implementation. 



FIR processing enables simultaneous correction of: 
• Frequency response magnitude 
• Phase response 
• Temporal alignment 

By introducing controlled delay to early-arriving frequency components, FIR filters restore 
minimum-phase behavior—a characteristic unattainable through analog processing or 
conventional IIR (Infinite Impulse Response) digital filters. 

This approach eliminates: 
• Crossover-induced phase distortion 
• Driver mechanical and acoustic misalignment 
• Frequency response irregularities in driver overlap regions 
• Temporal smearing from group delay variations 

4. Active Loudspeaker Architecture Evolution 
DEQX Active represents third-generation active loudspeaker architecture. It implements steep 
linear-phase crossovers that maintain drivers within their optimal operating range while 
eliminating crossover-induced phase distortion, then calibrates individual driver impulse 
responses. 

Generation Technology Timing Phase Key Characteristic 

1st Gen Analog 
Active (1970s) 

Analog 
crossovers 

None None No timing 
correction 

2nd Gen DSP 
Active (1990s) 

Minimum-phase 
IIR 

Partial Distorted Phase distortion 
introduced 

3rd Gen DEQX 
Active (1998–
present) 

Linear-phase FIR Full Linear Time-accurate, 
phase-coherent 

DEQX Active implementation characteristics: 
• Steep linear-phase crossovers (typically 24–60 dB/octave) 
• Per-driver time alignment 
• Calibrated impulse response correction 
• Low-distortion DSP signal chain 

5. Integrated Room Correction 
DEQX implements sequential correction: loudspeaker characteristics are corrected first, 
followed by room acoustic treatment. This approach addresses driver anomalies, phase errors, 
and impulse response distortion at the transducer level before applying room-specific 
corrections. 

Room correction outcomes: 



• Optimized decay characteristics 
• Reduced early reflection energy 
• Improved low-frequency consistency 
• Enhanced spatial localization 

6. DSP Implementation and Transparency 
Achieving transparent digital processing requires extremely low noise floor and linearity 
throughout the conversion and computation chain. Generation 4 DEQX implements this through: 

• Multicore 64-bit FIR computation (approximately 100× computational capacity versus 
legacy models) 

• Ultra-low-noise ADC stages 
• High-linearity DAC implementation 
• Jitter-minimized clocking architecture 
• High-speed internal data paths 

The result is a signal path that introduces no perceptible digital artifacts, preserving source and 
amplifier characteristics while eliminating loudspeaker and room-induced distortion. 

7. Technical Advantages 

7.1 Comprehensive Correction Domain 
Most room equalization systems implement minimum-phase correction only, adjusting 
frequency response magnitude while leaving temporal errors unaddressed. DEQX corrects time, 
phase, and frequency simultaneously. 

7.2 Individual Driver Measurement 
Conventional DSP systems measure composite loudspeaker output, preventing isolation of 
individual driver errors such as tweeter anomalies, midrange breakup modes, or woofer timing 
irregularities. DEQX measures and corrects each driver independently. 

7.3 Linear-Phase Behavior Restoration 
This enables: 

• Improved transient accuracy 
• Enhanced soundstage width and depth 
• Tighter, more articulate bass response 
• Improved spatial imaging accuracy 

7.4 Holistic Signal Chain Optimization 
DEQX integrates room dimensions, loudspeaker placement, crossover parameters, and 
amplifier characteristics into a unified correction model, enabling system-wide optimization 
rather than isolated component treatment. 

7.5 Corrective Rather Than Additive Processing 



DEQX removes existing distortions rather than introducing enhancement processing. The 
system does not alter the fundamental character of source material or components; it eliminates 
mechanical and acoustic interference that obscures intended reproduction. 

8. Perceptual Outcomes 
Correction of time, phase, and frequency characteristics produces measurable 
improvements in: 

• Three-dimensional imaging precision 
• Spatial localization stability 
• Transient realism 
• Tonal balance accuracy 
• Dynamic range expression 
• Low-level detail resolution 
• Overall reproduction realism 

9. Conclusion 
DEQX provides capabilities unavailable in conventional loudspeaker systems: 

• Complete driver calibration 
• Full temporal alignment 
• Linear-phase crossover implementation 
• Impulse response correction 
• Sequential loudspeaker and room correction 
• Transparent ADC/DAC conversion 
• FIR-based time coherence restoration 

The system addresses mechanical and temporal distortion that obscures musical coherence, 
providing measurable improvements in reproduction accuracy. 

 


	DEQX Loudspeaker and Room Correction:
	Technical Overview
	1. Introduction
	2. Limitations of Conventional Loudspeaker Systems
	3. FIR Processing Technology
	4. Active Loudspeaker Architecture Evolution
	5. Integrated Room Correction
	6. DSP Implementation and Transparency
	7. Technical Advantages
	7.1 Comprehensive Correction Domain
	7.2 Individual Driver Measurement
	7.3 Linear-Phase Behavior Restoration
	7.4 Holistic Signal Chain Optimization
	7.5 Corrective Rather Than Additive Processing

	8. Perceptual Outcomes
	9. Conclusion


