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Abstract: This paper proposes an artificial-intelligence powered, voice-activated electronic forms (AI-forms)
having cheat deterrent effect by exploiting hearable device. Besides, this paper also proposes a multi-layer
speaker adaptation which covers the defect of automatic speech recognition (ASR) engine, VoiceDo employed
by Al-forms with hearable device hearable device. The combination of the Al-forms and the hearable device
enables to attach the additional information of not only “when” but also “who” and “where” to inspection
data. The information of “who” and “where” can be identified by acoustic ear authentication and high
accuracy positioning technology supported by hearable device. These additional information make it more
difficult for workers to make falsify data without inconsistencies, and as a result, these enforce a psychological
barrier to cheat. Besides, the experiment of multi-layer speaker adaptation achieved 97% ASR accuracy from
74%.
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Fig. 1 The comparison of the spectrum shapes of recorded sig-

nal between usual headset microphone and Hearable de-

vice microphone.
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Fig. 2 The differences in speech spectrums recorded by Hear-

able device among three speakers.
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The tree structure acoustic model in Fig. 6 is adapted
to a feature sequence composed of phonemes /a/, /o/,

and /z/.
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Table 1 Word accuracies of speech signals recorded in ear.
KL | TERIE RERIE
3 EEE ) 74 % 93 % (54 %) 97 % (90 %)
REE A 36 % 81% (23%) | 95 % (72 %)
FEE B 92 % 97 % (57 %) | 97 % (98 %)
FEE C 95 % 100 % (81 %) | 100 % (99%)
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