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3. Gap-detection with band-pass filtered white noise. 
The test measures time-resolution by means of a short interruption in a two 
seconds long band-pass filtered noise signal. Bandwidth 1000 Hz, mid-frequency 
500,1000,2800 Hz 

4. Periodic/non periodic signals. 
The test measures identification time for periodic and non periodic signals. In this 
test, two signals are used, a pulse train with the repetition frequency 120 Hz and 
white noise. The signals are band-pass filtered with the same filters as used in test 
2 and3. 

SPEECH TESTS 
The perception of speech is closely related to the detection of both phonetic and 
prosodic structures of the speech signal. The prosodic information does not change the 
time domain as fast as the phonetic information. It contains the information of FO, 
intensity and temporal spacing of gross acoustic events. It is generally assumed that 
speech perception with a single-channel implant is confined mainly to the prosodic 
information. 

The test of speech perception (level 111, IV) consists of rhyme tests based on acoustic 
differences as identification of phonemes, syllables, and word stress, intonation, 
spondee words, and words in context. Word-lists with two or three response alternatives 
are used in the rhyme tests. The test list ranges in difficulty from gross discrimination to 
minimal phonetic contrasts. In the test battery used, a test with 12 known spondee 
words is also included. 

The test equipment was a computerized self-instructed test system. Each patient was 
tested individually and coupled to the test system over the line input of the implant and 
they adjusted the controls on hisher own stimulator unit to a comfortable level. The 
patients could repeat the stimulus as many time they wanted before answering. 

RESULTS 
The results of feature perception in the rhyme tests expressed as total range and median 
values by ten cochlear implant patients is shown in Fig. 1. Fig. 2 shows the results from 
the test with 12 known spondee words. The patients S5 and S6 found the test too 
difficult. Fig. 3 shows the relation between the frequency discrimination ability at 125 
Hz for sinusoidal tones and the result on the spondee test. 

DISCUSSION 
The figures show large variation in results on the different tests. This is typical for 
cochlear implant patients and has been reported for both single and ~nulti-channel 
implants. Better results are on the average obtained 011 the prosorly test. The good 
correlation between frequency discrimination ability at 125 Hz (Fig. 3) ant1 percent 
correct on the spondee test indicate that a single-channel implant mainly transmits low- 
frequency information. The correlation obtained (r=-.79) is one of the highest between 
any of the signal analysis measures and the ability of word identification. Two subjects 
stand out as "starw-patients, S l  and S8, see Figs. 2 and 3. Detailed studies have been 
made of S1:s ability to identify vowels (Agelfors & Risberg, 1987). These studies 
indicate that she has reasonably good ability to perceive both the first and the second 
formant of the vowels. On the test with nine long Swedish vowels, she scored 67% 
correct four years after implantation. These results contradict the hypotheses that a sub 
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ject with a single-channel implant can only get low-frequency time-intensity. Some 
subject apparently get more information in the speech signal. The mechanism behind 
these differences in result is at present not clear. An explanation that has been suggested 
is that in some patients', remaining hair cells are stimulated Brokx, Hombergen, & 
Coninx, 1988). 
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