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SSDRC: Technical Details  
 

 The SSDRC algorithm consists of two sub-systems connected in cascade form. 
 

 

 

 

 

 

 

 

 

 

 Spectral Shaping is designed to re-adjust signal’s spectral energy following results from clear and 

Lombard speech studies. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 Dynamic Range Compression is aimed at re-arranging the energy of speech waveform over time 

such that low energy segments (e.g., nasal, onsets and offsets) are amplified, while more energetic 

areas (sonorant sounds) are attenuated. 

 

 

 

 

 

 

 

 

 

 

 

 Example 

Real-time SSDRC issues 
 

Speech Segmentation 
 Two problems must be addressed when selecting a segmentation strategy: 

 attenuated energy at the two ends of a segment 

 discontinuities between consecutive segments 

 Both problems can be solved if consecutive segments overlap. 

 

Non-causal Operations 
 Baseline SSDRC contains three non-causal operations which require a prior knowledge of the whole 

speech signal: 

 computing the normalization constant for the probability of voicing 

 computing the maximum value of the signal’s time envelope 

 computing the global multiplication constant that is used to preserve the energy of original and 

enhanced speech signals. 

 Real-time SSDRC provides alternatives for all three non-causal operations 

 initialization values for all three parameters are computed from their statistics 

 the parameters are then updated as more frames of input speech become available 

Real-time SSDRC Implementation  
 

 The (rt)SSDRC library is written in C and is compiled into a shared library.  

 The demo program is written in Java and calls the (rt)SSDRC library through the Java Native 

Interface. 

 The Java program starts a thread that handles the input/output operations and a thread that runs the 

(rt)SSDRC. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Background 
 

 Effective Speech Communication in Noisy Environments  

 Detect speech in Noise plays a significant role in our communication with others  

Speech produced under real conditions is not always intelligible 

 

 Reduce Sound pollution 

 Increase Intelligibility of Speech in Noise without Increasing the Volume. 
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Our Suggestion: SSDRC 
 

 Spectral Shaping and Dynamic Range Compression (SSDRC): 

 Protect speech information important for human perception, avoid picky signals. 

 Optimize energy redistribution according to properties of the human auditory system. 

 

 

 

 

 

 

 

Benchmarking: 
 

 For Natural Speech 

 

 

 

 

 

 

 

 

 

 

 

 Comparing Natural and Synthetic Speech 
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Intelligibility Test: 140 Listeners UK English

0

10

20

30

40

50

60

70

80

90

Natural Speech Synthetic Speech

In
te

ll
ig

ib
il
it

y
 (

%
)

Unmodified Speech

SSDRC Modified

SSDRC 


