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Motivation of RSL 



 
Hypothesis 

 

   Hypothesis:           ABRCONV  ≠   ABRRSL 

 

 

Null hypothesis:       ABRCONV  =   ABRRSL 

 



 
Methods 

 

154 sec 211 sec 269 sec 326 sec 

960 sec 

• 6 subjects 

• ISI: [38-48] ms 

• 100 µs rarefaction clicks  

• Stimulation levels: 80, 60, 40, 20 dB 

• Amplifier* 

 

 

 

 
 

• Signal processing 
– Ensemble averaging  

– Latency dependent filtering* 

 

 

ABR recording 

* Valderrama et al. «A flexible and inexpensive high performance auditory 
evoked response recording system…» Biomedizinische Technik, 2014 Oct; 
59(5):447-59.     DOI: 10.1515/bmt-2014-0034.  

 * De la Torre et al. «Latency-dependent filtering and compact representation 
of…» . JASA, 2020, 148(2): 599-613.     DOI: 10.1121/10.0001673. 



 
Results – ABR responses 
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Results – ABR responses 

 

 

ABRCONV  =  ABRRSL 

 

Differences in PAM 

Differences for MLR or CAEP ? 

 

 



PAM  discomfort 

 

 
Potential utility of RSL: comfort 

 

Hypothesis:          ComfortCONV  ≠  ComfortRSL 

 

Null hypothesis:    ComfortCONV = ComfortRSL 



• Available at this link:   
http://sl.ugr.es/subjective_evaluation_sound_stimulus  

• ComfortCONV  vs  ComfortRSL 

• 102 volunteers 

• Google Forms 

 

 

 

 

 

 

 

 

 

 

 

 
Survey: comfort comparison 

 



 
Survey about comfort: results 

 



 
Survey about comfort: results 

 

 

ComfortCONV  <  ComfortRSL 

 



• ABR exploration 

• Identification of 
waves I, III and V 

• 6 subjects  
video recreation  

 

 
Potential utility of RSL: decision making 

 

Hypothesis:           DecisionCONV  ≠  DecisionRSL 

Null hypothesis:    DecisionCONV = DecisionRSL 



• Available at this link:   
http://sl.ugr.es/comparing_ABR_recording_techniques 

• DecisionCONV  vs  DecisionRSL 

• 10 volunteers (audiologists) 

• Google Forms 

 

 

 

 

 

 

 

 

 

 

 

 
Survey: decision making 

 



 
Survey about decision: results 

 



 

DecisionCONV  <  DecisionRSL 

 

 
Survey about decision: results 

 



•  Randomized Stimulation Level (RSL) 

•  ABRCONV  = ABRRSL                      

•  MLRCONV = MLRRSL ?            CAEPCONV  = CAEPRSL ? 

•  ComfortCONV  <  ComfortRSL 

•  DecisionCONV  <  DecisionRSL 

• RSL procedure interesting for clinical 
applications 

• Absence of PAM in some subjects with RSL 

Conclusions 



Thanks for your attention! 
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