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Motivation and previous results Auditory streaming model and pause experiments Distractor & deviants, promotion of segregation

Poster summary. Sequences of repeating, interleaved high and low tones are perceived to separate Model competition network is above Al; gets input from Al Model prediction for distractor tones: reset to integrated
into distinct streams in a process known as build-up of stream segregation. Sudden changes in the
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sound sequence can cause a reset to the integrated percept. Previous studies have shown resets can L | | Eachunit: | Input from A1 + noise L _ _
% ; ; 5 PETEEpt. FIEV . . We mimic the A f-dependence of Al INC s B k=ABABY o0 Assumption: inputs for distractor tone obey same rules and A f-dependency as triplet tones.
occur with changes in location or loudness of the streams. With induction sequences, resetting has responses: N I v (%) / ' N
. . . . . . ) C, t
been reported for deviant tones in timing, frequency or loudness, or with pauses in the tone sequences. .. . Ll Potr o e s s s . Model:ime snapshots vith distractor Model: segregation bias w/ distractor
. . . . . . . ABA- Contextl Context3 Test1 est B
Using a modified stimulus paradigm we found that, contrary to previous work, distractor or deviant I g =t Seg | — _ B - _ 0| 3 —e—Dr=
. . . . . . 1S 3 ' g ' , *;50 _ e DF-10
tones can promote segregation during build-up. Our neuromechanistic model, previously used to study 2| o z i 08 | Gups 249 2 O o=t
. . . . . 04 | ge e - - W — - - 807} A
perceptual alternations for long stimulus presentations, is adapted to study build-up and allows for N £ i , S ol wigszs 107
’ \h I § A Time 806 -
- - - . - | 0 . o5 | $ ob=——ea-fl____l_K
interpretation of our new experimental findings. M ‘ S » Model predicts reset to 20 = X
. . = L.
Tonotopy ) : i integrated for distractor at goaf z
0 O o2t 5
. . . ime (s ——o—Distr. a 2 -0.2
Auditory streaming paradigm fe (A+B)/2 o1} i 3 1572 :
Three unit model (above Al) inspired by Fishman et al (2001): R A w8 2 v4
Af Relative frequency distractor (st)
A widely studied psychoacoustics stimulus (van Noorden » First percept is typically Integrated > Inputs incorporate Al temporal response properties and A f-dependence
1975, Bregman 1978, Anstis & Saida 1985): » Segregation increases with time » Adaptation and noise drive competition (Laing & Chow 2002, Shpiro etal 2009)
Psychoacoustics ABA- triplets (Micheyl etal 2005) » Recurrent excitation on NMDA timescale
Auditory streaming: ABA- sequence Integrated /Grouped 1.0 42900 g 0"
g; PR A —~ £ 1 Previously used to study post-build-up alternations (Rankin etal 2015).
§ B B A~ A i i 2 0-? 11 D ] t I1Experiment: time snapshot w/ distractor (N=7) Experiment: segregation bias w/ distractor (N=38)
= - - Segregated /Split w . . » Deviant tones promote [
RN R B £ oo Early Al adaptation and build-up nes p |
< | | % 05 | segregation across a wide 08 | %03
S| R A A A A A A A 5 o . L . " 07 oz |
e — — g 02 e 3 semitones » Early Al response properties bias Integration range of conditions. 5 s (2.45) "ol
Time ® 02 4 s © 06 - 01
50 -+ 1 semitone . . . . . . e _ 5 ER|
£ o1 » Build-up to Segregation through competition mechanisms (adaptation, noise, mutual inhibition) » Effect A f-dependent; decays for B 0o [ x °
‘ . _g 04 F -0.1
LA » More Segregation with time (triplets) and at larger A f distractors away from As and Bs. 203 < 02
For build_up behavioral Studies have Characterized effects Of: s MOdeI:7I3I.'JIId-Up1I:)LtJI'ICIIOI’I . Model: time SnapShOIS ;- Experiment: time snapshots (N=8) > Non-mOnOtonIC rEIationShIp for o2t —O—Bistr.atz’-\A oo %-0.3
T fI'PS rIpS I"'PS 10trips (4s) 10trips (4s : 01T DIzII: ZIB+ s -0.4
» attention (Carlyon etal 2003, Macken etal 2003, Snyder etal 2006) 09 | | o Af at frequencies away from As 0o b— - - A amp 5 42 4 .5
0.8 08 r 7trips (2.85) 0.8 Ttrips (2.85) and BS Af Relative frequency distractor (st)
» context (Snyder etal 2008, Rahne & Sussman 2009) o7 o7y o7t
>0 | o6t $o6 |
» temporal coherence (Shamma etal 2011) 2| 205! 205!
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Reset to integrated with sudden stimulus changes g.,l £oal E ..l
~o - penate o1 } Qg o
Inducti i i 0 ' ! 0 ! @) o 0 .
] ] . nduction sequences (with deviants) : 4 7 10 2 X 4 7 10
Induction sequences can bias segregation; effects are undone by: et e Devio T Tost Test Al L af Distractor tone (B8 Model: segregation bias w/ distractor
» Changes in location (Rogers & Bregman 1993) or loudness s Y 09 5 oaf
g T T~ S 03}
(Roger & Bregman 1998) A== = — AL - S~ L 4
. . - - - or +12db, +50ms, silence 183;8 IO%IIHS —’[\ /\\ ft % o ? |
» Introduction of deviant tones in timing, frequency or loudness — Vodel: build-up with pause Moot snapshots wih pause et segregaon iaswih pas g AT e oo ol
1 7trips  +600ms  10tr+600ms fips (45) ©or f_? R & -
(Haywood and Roberts 2010, 2013) NI A - 0s ! logpe e o pause coms Z AR S 04| S o1l
0-9 AT . —Af=10 5 02f = 5 !
100 08 i I I Af=T - °eT g :é §0-3 - é 0.2}
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5 During build-up, a reset to integrated has been shown to S oul . o, Eoef : = ) Af N ® PRiatve frequency dstractor ()
S, 60f 5 P . = s Loty
s occur for: Sl i | E \
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: » Change in ear of presentation (Anstis & Saida 1985) o1 | L I o1 f g - Does promotion of segregation generalize to deviant tones?
£ e ) ) 0 ' ] ! 0 : : : : 03— : .
7 2o S8 ;g AR » Pause in presentation (Cusack etal 2004, Snyder etal A tos e e e : NI 10
- Q- Deviant(silent) 7] . .
| —— 2008, Beauvois & Meddis 1997, Denham etal 2010) Dur Al i+ ST ot | | Experiment: segregation bias with deviant B (N8) | |
Fraquency separation (senitonss) W uring pause, réSponses assumed 1o recover on similar timescale to » What is the effect of a deviant y S » Equivalent effect to a distractor
. . . :q'é | ==@==Distractor at B+2st .
" d | 0 o O O their early adaptation tone in one of the context Sos | tone at the same tonotopic
ode . & o2 .
: triplets? i location
Our goals Experlment DeviantBEne /EBO.I .
Pause aféefztzilplet& test 30 trifle?? . Tl Teuts Experiment: time snapshots pause (N=8) Ong(perimen’[: segregation bias with pause (N=8) Devs §’° » Deviant tones at end Of
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1) Do resetting effects further generalize beyond an induction sequence, i.e. for ongoing triplet sequences? - .- - - e : n et Ll IndliCtl:): §e|q:er;]ce and in )
L . . . . - context triplets have opposite
2) Use neuromechanistic model & psychoacoustics to study build-up, pauses, distractors and deviants . | / N . | conte 0 op
Time . ! ! )
Further background: rapid adaptation of Af-dependence of Al responses to triplets > Pause (as small as 300 ms) S / |

leads to partial reset
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Al recordings in macaques for ABA- triplets: > Recovery of Al responses o R Key results:
- Reproduced from Micheyl et al. (2005) - could be faster than ° T z 10 R z 10 » Our results challenge existing understanding: distractor and deviant tones during build-up can
oo 10 , first Tnplet . i —, |asft:|r.alet | . B tone adaptation promote Segregation
QCross ] I : = LA {1"Atone : Btone 2™ Atone : silentga 8 1 . . . . . .
o1 unifs 0 i | —semiones | |7 RN} Bl EAGe fslntaw g _ _ -~ » Previous results on resetting with deviants at the end of induction sequences do not extend to the
120 - — 8 somiores e fﬁi‘ﬁﬁiﬂi Micheyl C, Tian B, Carlyon RP and Rauschecker JP, Perceptual organization of tone sequences sstis byl pemsss
o 100 - semilones x - : ) ) -
g B : 3237243 44 Sessssie il W S G Tlf Sl S EERaes, s A0 Our modelling suggests isolated tones or deviants do not contribute inputs to the neural population
2 601 44 3%8 13304272 200 3 Haywood, NR & Roberts, B, Build-up of the tendency to segregate auditory streams: . & SLEE : s —
S 40- : : ) : : : (assumed beyond Al) encoding the Integrated percept
- 7 resetting effects evoked by a single deviant tone, J Acoustical Society of America 2010 | del A adaptati " £ aarlv Al - .
7o —— = ———— 2 4 6 8 1012 14 16 18 20 Shpiro A, Curtu R, Rinzel J and Rubin N, Dynamical characteristics common to neuronal g .n.(?ur ITIO €l, rapid adap EI 'on properties ot early responses (7 ~ ms) can account for
Hime {m) 200 Triplet position initial bias towards Integration

competition models, Journal of Neurophysiology 2007

Rankin, J, Sussman, E and Rinzel, J, Neuromechanistic model of auditory bistability, PLOS
» Effective DF (difference in B-tone responses) is less for first 1-3 triplets Computational Biology 2015 pause

» Amplitude (# of spikes) of responses reduces over first 1-3 triplets » Recovery of Al responses on similar timescale can account for a reset to integrated after a brief
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