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 Poor sound localization abilities in bilateral cochlear implant users have AB (HiRes-S) Cochlear (ACE) e The acoustic signal's envelope Is
been attributed to the lack of sensitivity to interaural time differences ' ' ' Eiocirode: 19 » ' w ! highly reproducible across different
(ITDs) when listening with clinical processors*-2. 1 oo e e e 1 €~ recordings (Fig. 3).
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In this work, we measure the abilities of Advanced Bionics HiRes-S and "2 e "2 e frequency electrode (Electrode 2). In
Cochlear Advanced Combination Encoder (ACE) strategies to encode || : . . . . - . \ . \ contrast, ACE maintains the fidelity of
a simple acoustic signal to estimate how well envelope ITD cues can B A T T 2 LAy A A the signal envelope at the three target
be encoded. D11 1S 1S SO/ SO SO 1 2 A< — Al electrodes (Fig. 3).
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Figure 1 shows an e_xample of a single channel stimulus. For multi-channel o N 6 . With multi-electrode stimulation, ACE
measurements, multiple transposed tones were added together. All channels had 30 Hz 11 b o e i 3
amplitude modulation. g 10r LT T TR 2 10 appears to be able to reproduce the
Table 1. Measurement configurations 5 ol e BT spectrum of the acoustic signal better
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Electrode numbers and center frequencies are shown. 7 P A e 1 than HiRes-S. However. the N of M
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Configuration AB Naida Q70 Cochlear Nucleus 5 (N5) ot T bSO s SR channel selection of ACE appears to
Single-Apical 2 (455 Hz) 19 (626 Hz) I T R Y SN TS I A miss some of the targeted electrodes
T A . J 20 A
Single-Mid 9 (1518 Hz) 12 (1688 Hz) L8kttt s s 55 | | | In favor of others (Fig. 5).
Single-Basal 15 (4251 Hz) 4 (5000 Hz) 0 200 400 0 Timzeo?ms) 400 0 200 400 0 200 400 0 Timzeo?ms) 400 0 200 400
Multi-Apical 1-8 (333,455,541,642, 22-15 (251,376,501,626, Figure 4 shows multi-channel recordings for a single channel stimuli. The target electrode _ _
763,906,1076,1278 Hz) 751,876,1001,1126 Hz) is shown in blue. Activation on channels that were not stimulated are shown in black. Table 3. ES“me}te_d O_nset Jltter_
Multi-Basal 9-16 (1518,1803,2142,2544, 8-1 (2876,3313,3813,4376, Channel sampling is at 31250 Hz and 22727 Hz for the AB and Cochlear processors, Mean and standard deviation (in parenthesis) of
3022,3590,4251,6652 Hz) 5001,5688,6501,7438 Hz) respectively. onset jitter was estimated from 50 recordings of the
_ : ’ ’ ’ ’ ’ ] single channel stimulus sampled at 500 kHz (2 ps
Multi-Interleaved 2,4,6,8,10,12,14,16 22.19,16,13,10,7,4,1 AB (HiRes-S) Cochlear (ACE) resolution). Jitter is estimated by finding the
(455,642,906,1278, (251,626,1001,1438, difference between the onset of the synchronization
1803’2544’3590,6652 HZ) 2188,3313’5001’7438 HZ) Multi-Apical Multi-Basal Multi-Spread Multi-Apical Multi-Basal Multi-Spread tone and onset of the transposed tone In each
T ——— STt WS W MO SO ——— 1 — recording (see Fig. 1).
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measured using a National Instruments 210 EOSCHO I ERCORONIINE - NYSTREY (US)
USB-6343 d S olarserters] loesemsonn] [l £ ingle-Apical  73.8 (2 4
(NIDAQ). The NIDAQ has 32 channels of aseesenaed [ [T e — Single-Mid 54.5(92.5)  13.4 (4.2)
input and a maximum sampling rate of b A AU I eI e s e SRSLSAA Single-Basal 453(9.2)  10.7 (5.2)
500 kHz, though actual sampling rate of | 4 Bt AL Bl i S IR E B S el Mean 57.9 (55.3)  11.2 (4.8)
measurements depends on the number e it nn T a et B A 5 | | |
Of Channels recorded N5 Direct Connect Setup 0 200 400 0 200 400 0 200 400 0 200 400 0 200 400 0 200 400
. . . Time (ms) Time (ms)
’ S“”_‘_““ .presented to processor via | Figure 5 shows multi-channel recordings for different multi-channel stimuli. The targeted
auxiliary input port electrodes are shown in blue. Channel sampling is at 31250 Hz and 22727 Hz for the AB “Note: the activity on electrodes 3 and 5 of the Naida Q70 is likely due
and Cochlear processors, respectively. to electrical interference, and not due to the signal processing.
Table 2. Processor settings

 The relatively good envelope encoding and small onset jitter suggests that independent processors on

Parameters | AB Naida Cochlear
Q70 Nucleus 5

Strategy HiRes-S  ACE (8 Maxima)  rigure 2 shows direct connect setup the two ears are capable of pre;enting envelope ITDs with good temporal precision for simple st_imu_li.
Pulse Width 251us 25 (Naida setup deails courtesy of Amy Stein) « However, these processors activate channels beyond that of the spectral content of the acoustic signal.
Channel Rate 1243 900 This poor spectral encoding may degrade location cues of real-world sounds by introducing random
iInteraural time and level differences within channels that should not be active.
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