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Fig. 1 The dual stream model of speech/language processing ' *’’
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IS 4 2R T I 5 BB R A AR OGP0 i — A
TUE X FRAC B AT fe R AR w Y, N
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MR T WA JRE A 03 8 P BE A [R) A2 BE Y s
SRR, QR TR A X,
A PMN #47 WPM i X0 b 1L (%) i — 2250 . 1%
5y — M TE VOT & 160~260 ms B 72 P HEA7 1 37
FEOE R s T3t BF9E 4030, PMN A] IO 55 44
YERBVE T T, JIF H WA B35 % o PMN 8 (.
REAIG

IR A A £ 600 ms 11 P600 A 43 %t A1) vk A
AT BN T W URE . 2 o3 i TR ) 1 52 v g
o BV R R RIME S 52 B (B 3 i 7 L B SN
o P600 1] LA SR AL 2808 52 5253 B I 4 ) 5 AR 7K
S8 b A, Sheppard 4 B 3 T kM S 1R E
(Broca’s aphasia, BA) & HFITHE L, N400-
P600 & & U 153 AT LARAE M) i T RE 7, Rim)
17 SR R Rl 2 i A, BA 4AEAE N40O
oI RNGREE,  H G P600 iy, FFEmizds it
FAFEREHE B S TN0E U B A YRy .
3.2 RIC-IEXMIM IR

T - 18 SO T ) RE e it vh R i
(anterior temporal lobe, ATL) . J5#il (posterior
temporal lobe, PTL), STG, MTG DI IFG . j&
MR A Ry S B RN Tk AR . ] R
EiEE R B NS TS HIT 8 G, &M T
(inferior temporal sulcus, ITS) 5B LA & MTG #
ATNCACEI T, =AW B A% 2 TIFG I ]
PATIE RS, PTL SEEL 1 aNLiE 5 B S E RS
BRG . tesh, RT3 B A A Rl S in)

TEAG 2R LA SR & i R AE ™ EAR T A2,
25 MU 8E RD o gd $ Ke T TR S A A i Y
(sylvian fissure at the parietotemporal boundary,
Spt) X, #H MRz sh a2 B X, % XKETE
TRV & ROMAL BRG], B ST EaliOR A HABRE /S
B, I T AR S, DAESEE A fgad .
BURHIE S E S, — B X IFG 5 (BA
44) 5 STG/STSJF#B, Wi AuTARMAHBIEEITR
SRR IREER IR L, R I STTE R A ) T AL B
AT UMANAE R

TEDCEAE R IR, BAT AR F e B A i)
TP R B AR 3R] SCAF B — S OCBERRAIE . Si 4 1
5T ECoG #EAT 1 BUHRY & JH-15 SO T . it
AN T DX I s 228 e o7 5 AR 000 26 S ST T STG A &
BE R, EYEEIMTG B B TR, BAE
T STG 5 MTG fEif WL i) )= G Ak BiAR A, LA
B FHSCiE S, ATLAE N —FiEE A PR
M AR, X T R RS TE LA
e .

FAIE S (540 Hz) J2 /@M & B nl SE46 5
FHEZ GG R SIRER AR, T H ] hE
R T IR R g R Y EAR AR, R
PRI T 75 B B 2R SR S R
KHER), JFHAEUEZHERL T, HEassRa
PG SRR AT P TR R AR OF B (R Tk
FI G 3= 25 0 D] 2% Sy F R ) A AR R A O R
fiE, AL ARG N Y TE 5% tACS & 5 23 B AL B
AR TREE TR AT . Ak, i B AN R
o DX P 22 s (AR EAE T . AR5 3R], STG ZERiHE
1) delta 15 2 [] 20 Ak 37 HE 0 X 1) beta D381, AJ
RESC I 1 FRUBITENT e g A rp B BT A i 4
H . STG 47 Ja # 1Y delta 5 HE [R] 25 AL il 1 T80 IX 1Y
theta D%, W] RERAETH UM T FEhidiciz s .

g5 LRTIR, TN SO T A R
SR BN AR . RS HOE IF, N200. ELAN,
PMN, N400., P600 Lk K N400-P600 & 4 i1k 43 il %
XM R R AEGEAT T 3RAE ;s XS T R Bhn A%
3, BT PTL 3 ATL I AE I 22 TFG 2240
A A 2 M2 12, S Il DL RGE SR
B FE . AR RN -5 SO Tk Fe i, Dyse s A Ak,
W W (PG 1, ERP LS H 4
W2) .
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Table 1 Summary of the cortical mapping of speech perception and processing

F1 IBEBANSIMIRERBREHFFRIAMN
i 1X FELER it v I LI A SCHR
STG i of BT IS 7S A5 T BB B AR B, R R R UCEC S R UT, % WIS S S i, R [41]
ENGES ¥ 321l
BUAMS TGN T R G RN BT SR E RS R RAE WIS A E S Y SR [47]
JERISTG XE IR R, R AT YIS A5 S Rar  [32]
STS BRI A B A A FE B — 58 U WIS A5 S I S A [87]
HGAMUFR 53 W 732 BRI S I TE A5 S I S [44]
PT X T 7 AT AR DA ST 2R R R WIS A5 S I g it [45]
PT HPACESTS I 227 5 I ARG [47]
STGH5{ TOE S e A 2 S H R A [47]
FEMISTS BN BRI R HR A [66]
TiH-SSCF i W5t e RATAE T, RAEK B RAE R [22]
JHEA iy SWrdt g BT, RAER TREIE R A [50]
ARSIV S O L PR AT 8, HEAL [47]
FEMMTG TO T RS FE I IS 7 B EAL [47]
BMTS TOE PR A )3 TR b [47]
JEHIEE) K B SRR B TSR I R SRR ) R R R AL [74]
THEL R AMIZSpt g s (s RS Y-V SO T [82]
AN £ ] TVCAS %R LA SR A A IR R AE -1 ST [82]
ATL X GAL I = ST RS -1 SO T [88]
PTL B R ANE S B FVC-1E ST [89]
MTG B R AE UE B V-8 SO T [88]
IFCJ5 BRI IEFE LN BT SXEE RIEAT 2 R AT AR FRAHE, WILAE T [30]
TEAR K
FEMIFC FIRERMEEE SR, FTTHERAT TR BRI V5 ST [90]
A X B AN RV U [91]
Table 2 Summary of the ERPs of speech perception and processing
F2 EERA SN TERPsHT A
5y i o o M) 7 i DX EIRep S Ft )& v n Tk SCik
Ju #l/ms
P50 50~100 HGAMUER 4y Wi T2z (T S, (R ORI LA SR IR R S S S [44]
A RS2 B 7 SCTE S R
N100 100~150 ~ HGAHMUWFEES:, STG Wi NEth & I/ 2215 B AR E, TR LR RiAr B4 22 A5 S i i, [41]
R E R HR b
P150 150~250 STC FEURRS 15 1) & R AT R ) R [65]
N200 180~230 FEMSTS EE VLY S HERAL [66]
N200 200~310 ACC SRR TBVRHR SRR RN -1 ST [75]
ELAN N2002 & TG B A -1 SN [76]
Uil %y 300~600 FeJE i WA B T A ZE S, 9 o A V- SN T [40]
PMN 160~260 Ll Xof 52 AR 0T 1] P VE C AR 45 1 B AR AR IR AT F0N Y- SO L [48]
N400 300~500 i, T, At WA RS -1 SO T [77]
N400-P600%E 75 300~600  Fint, Tiinf, #int: BRI R SR8 B B T SO [81]
P600 600 W, TR, A ANEADE BRI T R E U RIAESTRE S WILE N T [80]

M i A ) B g KT
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VAR SO AR B R v 34 32 B ) i I
WIS | P 2R IR AR L K =R A S R AL i S 22
E AR, TSI E5E : B
T B A i) I Ak B 2 B 5 1 PAC SEA 5 S5
HG 5 PT &5 X300 T8 & 15 5 2617 ST F#IE 465,
IR ML AT BRI S RIS, LM R R RIA
ZRMH—1k, NELERE REHEEmMERER .
BRI EL, {5 B IS5 e - T
B Horp, B AT A, KRR E R
WS A TR S FRAE , 5 H 518 s o6 i AT
ZTHAEH, PSRN RS s R . &5 H
e PTL 21| ATL e 2 B 22 TFG Al A4 ik Do 2%
P, XEFRNC LA OE AT T s J2 ek
SR, 1B AL PR A I 2 2 R AR A TP AT SR A AR
—SE AR AR MERT . N, AT T A
FHBILH A B i WA RUAEAE L, i AR ST A R 58
EHIIREENL, WIAET N LU B gy i B4
W, R HEE SRR B AMEML R AR — 2 R
AST) BSR4 A7 AR S5 2 B G A R — 30
JRiBR . LA [l RRRARTSE .

A ARSI RIS AR 0] RS U — 25
WIS TAERI 7 [ 22— . 2 AR R AR SE i 58 X i
HIRA RGE AT THESARAE, (HROZRMTA
RE = AR T A PRI R 2 AR, (e nT LAl ad 2
HEFRSHE SRS SR AIFIT . ST IR S
K TIRETE RN 2 AR AT ) 2 e ST T b P
(AP 2R B, RIS Pl 2 AR 1 2 A8 5y
MrE AR ] B PR ORI IR 1 A A ) A 52
featfe . CAPFFERM 2, S BIRE A
KNGk 7 AR TR AT . B, BE
K FHINEENE, g Bz DL T RE A A S
Ji&, WIREHE— LB R B P A AR S AL S R
K. AN, B R AR AE TR A B RIS
T A — @ HJRRR . BN, MR i e A 2 g
Bl T BT I B R B E O B AAE
FH L 4R35 W 265 1 [) AR A AR T B R R
AR (ARG A R (4 MR (93
REMEAH 22 ST AR IR R I 45 7 TR AT — 2 1Y
JRBRAME . R, B MIRTAIF ST A 23 18] fife i) 45 4 1) 45
., 5EEG. MEG % & a R R 7455,
2 H ETTE A BEAH GBI 58 HE— 25 R JR 1R AT BE T [h)
z—.

AU TR E— L IRARIE R

B R THAE

SRR RGP I I IR AL ] SR+
PR AR, dofgat—28 o SRR REAE N T REA
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The Progress of Research on Basis of Neuroelectrophysiology in Speech
Processing’

YU Hai-Qing"”", XU Min-Peng'?"", WAN Bai-Kun", MING Dong"”"""

(VSchool of Precision Instrument and Opto—Electronics Engineering, Tianjin University, Tianjin 300072, China;

Dnstitute of Medical Engineering & Translational Medicine, Tianjin University, Tianjin 300072, China)

Abstract  The investigation into neural basis ofspeech processing, including distributed hierarchical
organization, neural mechanisms, and functional connectivity of brain, stands in the central of neurolinguistic
research. In line with the sequence of speech processing, it can be subdivided into three processing stages:
spectrotemporal analysis of primary acoustic signals, phonemic processing, and lexical-semantic processing.
Despite underlying neural mechanisms of these stages have been investigated extensively and intensively, it
appears that there are still inconsistencies and controversies between different model theories/hypotheses.
Consequently, it is crucial to sort out and summarize them. The present review takes the three speech processing
stages of the brain as the main line and reviews the research status of neurological mechanism under each stage,
covers cortical mapping, neural oscillations, and event-related potential characteristics. Of note, this review
focuses more on observations based on the electrophysiological approaches. We aiming to synthesize the latest
findings of this field and provide new insights for understanding how speech signals are represented and

processed in the human brain.

Key words speech processing, neuroelectrophysiology, spectrotemporal analysis of primary acoustic signals,
phonemic processing, lexical-semantic processing
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