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Abstract

The frequency-following response (FFR) is
a type of auditory electrophysiological sig-
nal that has gained attention in audiol-
ogy, cognitive neuroscience, and related
fields. It can help understand subcorti-
cal auditory processing and learning. The
FFR signal exhibits a phase-locking rela-
tionship with the stimulating sound. It
primarily originates from the response of
the inferior colliculus (IC) in the mid-
brain, part of the brainstem, and can be
measured and recorded using scalp elec-
trodes and appropriate equipment. This
article introduces the FFR from the per-
spective of speech signal processing and
covers background knowledge on auditory
processing and auditory electrophysiology.
The cochlear implant (CI) and the related
electrically-evoked frequency-following re-
sponse (eFFR) signal are also introduced,
highlighting their challenges and opportu-
nities to offer new insights for readers.
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rior Olivary Complex) : LA &8 : IC (Infe-
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2.2 BREEAEAIE

PIRIE B RACIR T R EHA B SR
AR TAENKT E SRR AGY
AFBAENRIE - NP HFS AR



ST A AT > BAMRR - R R B F
é'li’l}{‘*"if%&’*’hﬁf%ﬁﬁﬂ%f’aﬁ ’ ETéJ\Pyiz 2is3
(Early Latency) ~ ¥ # & (Middle Latency) ~
.7 BF (Late Latency) K J& (Plourde, 2006) °
tim"‘iiﬁbz»%‘%éﬁ TALRJE T G2 BMA R 89 TR

BE > A bR e B R 130 40 AR B AR AR
*ﬁ Z 3 ﬁﬁ, °

BRI ERE 15 ms A FH 098I R
T oo &M # K& (Auditory Brainstem Re-
sponse, ABR) /& B& R £ & 48 & iz AL Rl 49 38 77
oo ip @ eyt &k @EHRMEHF R B E
BIFHE BRBEFA, 2020) ° ABR T%%‘E
Wi BT » Pl it 5T p%%a%é’)

R A% ABR REZMHNRNEFTEA #a
R PIBTRE S 0 AN A LIRS R
(BR%H 7% 3 A, 2015) © 3t3F > ABR 47T 24 5] Bf

A A RRB A - ARRBA TR I RR K
AesB T F 7 R 2 AR o

A RS B R R £ 8 ABR %~ﬁ§z
VARRIE G R B R A 04 TR R =T A By 1
PEEE ST 9 R & (Complex ABR) R —?ERFL
B J& (Frequency-Following Response, FFR) *
FEZMAH T (Subcortical) #9 F B T £ 89
&J@(ansetaw20ﬁﬁ°§ﬁ%_ABRuﬁiﬂﬁ
R B RG> A2 E R F R RIME T A 1
AEEAEPR é’w’&j‘ > B SLIR A5 F R B AR
BOEE BRI EN o i FFR A B KR L6
JER & T4 ABR #H R AL » BESLA TS B2
B RPRIR R F o

3 HAERMRIE (FFR)

FFR AL X » BHFREHZHNEZMGOE
# (Skoe and Kraus, 2010; Kraus et al., 2017;

Jacxsens et al., 2024) » /\Qﬂv}m’F o
3.1 FEEEAE
FFR ¥ 84435 & % 8 4G 20 2 Rl & 6

Bodg o flde/da/® AR BEF REEE
#FETFEREABANMREF (Pitch) 985 -
mBAEKRSHZESFAAEMEFTEH (Kraus
et al., 2017) o B K| $EF 69 0F Ml R EARAE -
% /\ﬁﬁ’f‘é' Kea@zty RmAERENT
Ltk — R BB RS AR A R R
f@%%&%ﬁ%%% —% .
HFELAR AT @ BT A /da/4E & 1 B R
WMIEH AL EAEE M 2/ /i/(Aiken
and Picton, 2008; Jeng et al., 2024) > X Ik
# /hed/ ~ /hid/ ~ /hod/redg =18 & & F &&
8 FFR AR £ % (Xu et al, 2023) o s>
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95

B2 BE% 10 20 A% (19 BMRE &K EHENR

2 4% EH) f2 FFR #= ABR # E&12 & (3
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tor Machine, SVM) (Xie et al., 2019) 4= & /&
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K (Wilson, 2019) » f&39 Z LA £ £ X3R4
FFR 38 355 A & 42 ok 505 09 947 927
o
ETHOAGRMWEL 2B R

MY o AR A BARM KGRI ME o &
TH ARG ET AL JBI 1 H) o &
# 7 HFHREZE (Sound Processor) Fo 44t 4
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CI 2R & 6B SE a4 A FFR A& » T F
B R BRI RAE TR > BAEE eFFR
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By AP AR AT T Mo AT H B AT INRT B
BAEAEMFEARLEXSLLFEST > H2t
B B gm0 R TR B BB M) AL AR AT B IR A
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# FFR 8 T &% (The frequency-following
response: A window into human communica-
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