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PRI EIRE T D, ITHFE, ASD (BT DR B O R M H 2420 ThY, s B 7 AR
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1%, ASD Ol ADRKTALERE SR L AEIE DB %M ESEHA[EEMEE D T, S 1%L, A ZE~DOXISR
B AECRE . RIS OMGED KO HIVD, B RO RO EEARE L8 DN F G S 7o N HEBRHIR O Rl &
1%, ASD D A & OATEIR B J0AL 70— T it 2 O FZBUCE BT Al fEME 2 B 5,

Abstract

Autism Spectrum Disorder (ASD) is a neurodevelopmental condition characterized by challenges in social
communication and restricted, repetitive behaviors. Recent research has highlighted the significance of atypical
sensory processing in ASD, which profoundly impacts daily life and social interactions. This review explores
the latest findings on sensory characteristics in ASD and their neurobiological underpinnings, discussing
potential applications of human augmentation technologies. Sensory features in ASD include hyper- or
hyposensitivity, difficulties in sensory integration, and sensory-seeking behaviors. These characteristics are
associated with structural and functional abnormalities in sensory processing circuits and alterations in
neurotransmitter systems. Human augmentation technologies, such as sensory modulation devices, virtual
reality-based sensory integration training, and neurofeedback systems, are being developed to address these
unique sensory needs. These technologies hold promise in supporting sensory processing and improving the
quality of life for individuals with ASD. However, future research must address individual differences, ethical
considerations, and long-term efficacy. The integration of a deep understanding of sensory characteristics with
appropriately designed human augmentation technologies has the potential to enhance the lives of individuals

with ASD and contribute to the realization of a more inclusive society.

Keywords: Autism Spectrum Disorder, Human Augmentation Technology, Neuroplasticity, Sensory Integration

Support, Sensory Processing Characteristics
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1. FFim

H PAAZ b7 AE (Autism Spectrum Disorder: ASD) 1%, &2 )aa=/r— a  DRFES LR ER) 5
EI7RATEY S H — U B RS T DA E R Th D, 7 AVIIEMEF2 OB W L1 (DSM-5-TR) 12X
FUE, ASD 1FLL FORFEZE R (1) fEaiaia =l —Ta BL U AW B UG IZ BT DR 72 K
Ba, (2) BRES N RARRIZRATENR, BLBR, F7o10EE), (3) FERITFEE R (~3 BTSN, (4)
ZOFERITFE Y, TRFERD | F72 1M D BB R EIRIC IS T D BAE O RE IC E R BN H D), 7 AU
IR TR 2 — (CDC) 1X ASD O F-DOEIAIZOWTEMMICHREZ B 2> TRV, 8 LD ASD
13.2.76% (2023 ) EHEE SALTUND (2), ASD ITIRFARAE IR & D HIE L DR IRNEE A RS L A A
TRBRDERBINAZTRT, ZOZHENECH )DL R ALHL O Kr BV ASD O A2 R O —o &L
TSN TERY, B EAECHESIMHAERICREREEL 52 T0D (),

—J7 . NHYEEFAT (Human Augmentation Technology) &1, AMIDF AR, F8HH . F7-13R AIHE
NEYLIE, MTE. FTBb T 528% B L LT HINB FEB OB CThH D, ZIUIIX, V=T F7 VT3 A
A U A L S —T 2= A N—=F LU T VT (VR) |, JEEEHLFE (AR) 72 & OEA NG b, ANWHRE
BEfix, BEEOHLEANDOBEELMBIL ., EIEOEL M LT FTREMEZ D TRY | B, U U7 —
vay | BEREF 2B CIRABERES LTS (4),

UTAE, ASD IZH1 DI ALBE DRy BAMEDNE B 2420 CTRY, AEA2RM EAER S B & AR ICRE /R
ZHZ TOWHZERHALNII/2>TEZ (3), ARRFTIL, ASD DR RHELZ OB I EAE IO T
BATOI RAMBLL . ZAHD BRI FE DU NIRRT Db F ATREMEIC DWW TR L%, HFIC, ASD D
B N DR AL R L, B ARTECH S IERE T D720 OEA T 7o —F I A Y T, F7o,
ZNHOHIFOBHFE LIS I BRI R E 4 % O LA DWW TH T2, ASD ORERHELC
ST HURNERRY | EENCER S A BRI O A S 1T, ASD OfE AN DATE D A LS,
O EFER A O EBUZE R T 2 e & D,

2. ASD \ZRBIF 2R E

H PRI NZ LHE (ASD) (2381 DRI, A D B % ARTECAHE S AAE IR &R B2 5.2
LEEREFETHD, ASD OfF] N T, k& 2R X VT 2B\ GRBE E/2 138 S TF
D, ZHIUTERFE AR EMFIEND (3), B, F5E, fTE, RFE . ROV EITEBUTH LT, @H &
(FERBRDIEERTZENLZ (5), FlZIX, FE OB IR T DR AN PERC | Rl Offs 253258
WRPUE A E MBI SN D, — T R RICR T 8RS D IS SN L2 b D, ZIH DR OIETEE
SRR, [A— B AN TOREREEX VT AL TRARDGEAEDRHY , FTRUSLEREE I L > THOEB) 5L
MENHILTND (6), ZORGEAEE DR RMEIT, ASD OBMIHEED—>LL T DSM-5-TR (DIZE I TH
V., EOEEMEDTHINTND,

ASD DfENTIE, BEOETEIEREFE L LT LR EL R T ZEnHY | AR &R
EFIIE IR E LRI NDZ LD (7), BIELC, R MR EBET S W IR LR T 5 2 03 g
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UL, 9T —F VR e U GO RS CERNZED DD, ZORREHE O REEI, #h20IMH A
TEHREE G RB W TRHICBEE IZRDZENHY | B DRIFL R D — & RIRFIZ LB TR 2 B
fRT DT R0, BEBREE TOBBDORITL (BN | HREEH . OG0 E) 2@ YN 352 LN
AR T AREMED B D,

ASD DFPEZS D NOHIZIE, FEE ORI A A RO 25 R —F% 7178 (Sensory
Seeking Behavior, Sensory Seeking) | 3MBIEEEALD (8), &R —F L ZATENTIZ, FFE DWIRZ DKL il
D\ FEEDE G A THEL BR300 R% BReH R 20 570 8 OITEIN G 40D, 2O L7 T8hIE, Jk
AT OFEESS B CHLDT=D O F W ThHD AT REMEAVRIBSI TS, R —F 7178, LIZUE
HIRATEIC G R TEN L BIEAHT DDA £ ORERER B FIE NIZ > TRRD RN H D, Zih
DITEN AR ALEL O RS 6h 3 D fE A =X A THDH ATREME AR STV D (9),

ASD FtEZt D NiT, BARLOSMIERIZE B T2 23RN ZE DG ST D, 2T THLHE O
IS ETNXNRFTAEASA T R ) EREENDRETHSD (10), ORI, TR IE LI IV CTHRRIZEA
ETHY, BT IECH 10 O DD REE OFEM A B R DT TR IS 272030 — 5T BIRR7ZR
IR R D BRI IR 2 R T~ 28030 D, ZOFNFFEIEIL, ASD DfE N DFRHAIAZA NG R KE
IR A 5.2 TRY, FEOH SN B ERICB T RN = OB R Lo TN DHEE Z BID,

3. ASD DRFERFMEDO MR FH) L

ASD (231 DR FEALBR OO SR RPN DS TEALERRIR O 1Y - BEREAD S B LB T D T LvR
RSN TS, FERERIRS S IL IR 14 (MR SO (EEG) &2 FIVZAFSEIZ LD . ASD OfE A TIRIRTLHI
VTt T DR B S — L D ERRE R LIX R 5 ENHESI TS (1), BER A3 26T
(X, ASD DOE NI — BT B3 1T D1 R ZR20E ML 2R3 2L03H 0 | BRI O R LS D
(12), [RIERIZ, AR TR L Th AR R B O FUSH TUHEEL TWDZENRESIL TS (13),

BEOEREL VT 4% E T DR IOEET R A G320 Ry MY — 27 DR Re 5 LB
HL TWAZEDIRIBRIITWA, B2, FHIFET# (Superior temporal sulcus; STS) R B K E /2 D~V FE
— X UREE I IS T DIEB DR TR B D RE DR ESNTND (14), 7z, R LRER O A 1T
B E|Z 79 F i (superior colliculus, SC)DMEFE R B HFETHESILTEY ., ASD IZBIF AR HED
WD —KEZ 2 HND (15), ASD IZIBIT DT AMERO R BT Ry MY — 27 O e R L8 B
LTWD, KR, BIREE SRR OBV Z R G4 DRTEEHETER Y MY — 7 O RE R N G Sh T
% (16), VEETY NI — 7 DR BT, ASD DA % H3ReE DR A8 BT EE A AT 720 | WL EE
eI B E T DI ENREECTH -T2 T 2B G EEEL CHDREMEAH D,

ASD ([ZRITDEFT LB DR BRI BFE DMBAREME L AT LO R ELEHL T DAEE LD,
I,y TEEEE (GABA) 52 DFEREIR T 23, BB E LR TR A ORI LR HEL TWODIENVRIBE

TS (17), GABA (XM RAZ Y E THY , £ DOREREIR IS B Rl B 12
7230 L ASD IZHB 1T DI BB O LR B D — D &N TN,



ASD DfE N TIIARR ATV D AT =K | RIS, FRBRIR AT 7 AR 08 (B B O PR AR AR 77 A0S R 3 53
FLITHEIp->TNDEEZ LN TG (18), ZOMFR AT MDD KT, RIS LIS 0~
YRR 52| BRI L S H — L DIERRIC D723, ZHHOAREEHAEF R, ASD (1
B DR R ME DB MES L ARMER L TRY |, % DREFNIIIE U072 B L R I Th D,

4. NFIPEIREA RO A P REME

ASD DJETEHRFME L2 OMRRELF R SR IZ BT DB DOTRILIT . KRRV 3R 7 1E0Ir ARG OB
FENZORDDEIFFSALTND, KR, ANHHLREAT OIS HIE, ASD OfE AN DR A B, B4
BB S INE et 35 L CHEEREEHIZRI-T &2 b5,
4.1 BREFET A

ASD O]l N DL FEARBMEC AR O R EES IR T 57D V=T T 7 NIRRT IE T /S A ZD B
FEPHED SN TND, Bl ZIE, BFHOFREE DL, BAORERFEICEbE TEETANZI T TS
A2 = YT 420, RRAREZRIE T DA~ — T TAREBEIINTND (19), ZHHDT /AT
N DR 7 a7 7 A NAZTE SN THARZ A XE L, UT IVEA L TERENDDETE A & ik 752 &
IMERESIL TN D, R E O R O B 2 B INAY I TR S 720 | SRA 7R3 b ANCE R AL
720 T 528 T BRI LD N PRIESS AN 2D RIA LD,
4.2 X—=F % IT7V74 (VR ZAWEERERE N —=27

VR iz W R A R — =0 7V AT AORFELED IV TND, ZIVHD T AT AL, 224 Tl
ST BREE T CE A AR R L R ARE /1D LA RLZE2 HEEL TS (20), FFE K

TR R A AR IR R L TNOOMEE ML T HH A MOIRUFE T 528 T, vV FE—H V7R

T WALELRE /) DA LIRSS, £, IR 2 ITHEMES L TS T, BRI G RE ) & 1m 1
SEDHTLNTFREIC D,
4.3 =a2—aT7f—KNRXy IV AT A

ik (EEG) PSRBT AR S1 43 Hvk (INIRS) 72 & O IR BRI BE R Bl &2 W= 2 —r 7 —F
X7 AT I (Neurofeedback) DBEFHIED HIL TS, ZIVHD T AT A, VT VA A LTS BN A AT
b, FEE DRTEE) ¥ — L 2 L E 73l 32282 BIEL TS Q1) EREHA B 53 2468
B OIEBE 238 b T D — =0 7 R0 R RS & s T I BRI OTE BV A TR 35 Il MBRENT
Wb, ZIHDOT T a—F 1%, ASD OfE N DRTEABEEE ) % AL~ LTI T 528 % BIEL T2,
4.4 WIS FERE

ASD DE N DREFEAFERLTRINAZ A AT O T b S 7o il i B SR BE DO BRFE b D Hiv T

%o TNHDVAT AFAHNDETE T 07 7 A VLW B RHEIC RSN T, FE a7 Y OfER 1A
5 BN D2 ENEESND (22), BREFHREBERAFT WD NT 22 W NEDE TRkl
720 EEO RIS U TH A7 O R SEFIE LIV T DT, VDR E KB O S HIFES
5,



O© 0 N O G s W

W W W W W DN DD N DD DD DD DN = =m === s = = s
L N CC R \C R el el e < e ) U &) B S0 \C I s = Ne I < B B e) S O B A =)

4.5 H2FMHEERZEI AT A

ASD DfE N DREF M2 JE LIS WO EAE SRS AT LAOBF b ED BN TVVD, ZHHD T A
T AF AEBGEICBIT DR RO A SR L SO Rala=r —va aRIET 52282 B Y
LTS (23), REEHTFORIGLHE O 20 L EIFEREBZ R R T5 AR VAT A0, #
G I T D E BRI  H®E ML TR T2 A~ — N FAREPIESILTNVD, ZIHDOETN
1Z. ASD DAE A DS SIIRIZ IS T DTG A B U AFLL | IR 22 L2 BT 2B 26N D,

5. ENEELSHROBE
NMHEBEEAT D ASD ~DIS AT, KRERATREM S HH— 5T, EERHENELED LETHD, FF
I AAANDTTANRY =0 A DO T, T /0y —~ D@ E DRAED[EE, 7L TR SR DB &
IRENEERHEERD (24), Flz. ZTNODOEMOBIFELFHImIZIUNTIE, ASD D 2 FH OGO AR
W72 BININAR A R ThhD, —F —FLiEFtO7 7 a—F 28 AL, ASD Ol AD=—XE /e FIEHE
BB T HZENEETHD (25), 5% OWZEIZBNTIX, LT OIS FRENEEIZRHEE XS
s,

EIAZOEBLERIE: ASD OEIEFFEICIIRERAANZEZRDHLZEND, LOEERENT 77
T FEOBRBNRLE T D, W7 E < ALEATATE L, 8 A OREFERERCZ D B WAEB Ak 2 E
=HV T L VT NEA LTI R E T 53 AT LOFR BRSNS (26),

MR FTYEME DTG ARHERRBANZ W AL, BRI OBRE-CHE S I8 DX e W BE 525
DATDOWTOMF DRI THD, R, FEEH O PO @O RN SE )72/ AZATHZE T, R AL ]
RE /) DARARI 2B S DT D AT REER DD (27),

BEHINANEORFE: ANEIRREHIN AR DATEYRIE ML LA A G ORI BT 7 e —F 0
PR RN HE I CTh D, HTHY SR L AR SR A UL B o5 28T KB RA) DRt fTREZR 3¢
ENAREI D EE 2 DD (28),

ARRFRIZ Y MEOEWTME: BRI OF ML | FEEO B W AETRREE T CRYIICHHMET 2
ZENHETHD, V=T T77 Nt —= oT HifiaiEMHL., BRREREE N COITE0A AREE A ke
WNZE=ZV 7T HTIEORBENESNDS (29),

HERVATLEDREE : NEHEREAN A HE VAT L0805 AR AT LEf AL, ASD O A0S
INZBFERN SR T DMV B ETHD, FHZ RO 2= —F LT A A 77 /my—
5 L7 A R ORIk /e S M E L 70D (30),

6. &
ASD (2B T DR EEE ORI IR 32871, r s CERL TS (B1), BRI
B E A DS | L TH R E RZ— 708  ASD ITE A7 R LB D B3 B 557
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(2725 CETz, ZHVHDREVEIL, PN DS ALBR[E] B DO RS - BERERVRE S | MM IEM B L AT 20
2, U TR ATEAMED AT = X LOENWRE | BEHE AR A PRI BB A FF D Z LD RIS TND,

ZOEIRRHERE RACEESW T, ABHEIERAHT D ASD ~DJ& DD B TS, R IR T A
VR ZHWEREM AN —=0 7 =a—aT7 40— Ry A7 A IR BB S0 AER X
BV AT DI E | Kk 2 R AN T 7 e —F B SI TS, ZRHOFETIE ASD OfE A DR LB 3
L. B AECH S SINC I T DR S 28872 FTREMEZ LD TUd, ZALHDHATDBAFE L i FIC
X, EEAIBLE S B E RIS R IR CTHDL, MADTTANR —CHRMEOBEE, 77 /a0 —~0Di#
FEDRAFORREE, 2L TR SRR D B E L HBLENG, BT OTEY 2 IR OE T L E R’ H D, £z,
ASD DU FERFIROSMNEGRNE, 22— — LD TR AZED LT ENROHND,

AT M ANZEOBRELAE U, #hRE ATEMEOTE | AT 7 e —F ORI, AR SO
WEE, 2L THEE T AT AEDREA LW FTMENEEIZRHEE 265, ZIVHLORVMEAZEE T,
ASD DfHAN— N— AND=—XZE DT, ORI 3 O FEB N MRS LD,

ASD (BT DR RHED PR ST, MR ZARMEDBEEH LW KW SRO TR Z DB E D B D,
ASD DFERFFEILIBEE | L LT Tk 2= — 2 FRECAIEMEOFUR EL THREiS D (32), AF
PEIREAT O B H91E, ASD OfE N OFeEZ 52 L Tlde, ZORMREMZ e KIRICS [ EHL, B %
Bl Sk 56281255, FHFHMTENMMEOFRMZ NG, A7 )V— 7 okt O FBUZ M 72 B
DFLAZED T ZENEETHD,

8. #EE

WMHFFEEOMFFED —ERIT, FHARFFEE A B 4:(19K08065, 22K07611, 19H05201), H 1 = SEAH Z24R L[ |
NARFL AR R B R | o AR AR B R, 1SN R R A2 R | R AR f R AR, 747 A= X
IRBUV I, T R PR U | JEA T e mh A [, = B 250 S | SRR AR 0P 28 T - SR R AT
Ie. PR FA —T v 7 7V VT AHEEE DO YR — RO T TITh, ARFOHEIZHTZ0 | ] - v B
WIEED AL R=D30 | HEFRIRIAA NEWZI2W e, 2O B L T2,

9. FIZEHR B
FEH DI, BA T OMERRD RN LB EE T D
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