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Deconstructed, parsed, and diagnosed.

RDoC

o deconstruct Patients vith a range of
several analytical platforms to d clusters. © {AST4REFE (The Research
Symptom-based categories Integrated data iven categories B L
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. R Behavioral process frials
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Positive Valence Sensorimotor @ Circuits
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Social Processes
ENVIRONMENT
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Acute Threat (‘Fear) clements

Potential Threat (*Anxiety") Elements
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Loss
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Positive Valence Systems
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Notice Report
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Reinforcement Learning,
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Cognitive Systems

Construct/subcanstruct Genes Molecules  Cells
Notice
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Perception Visual Perception Eemenss  tlemens
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Social Processes
Construct/Subconstruct

Afflation and Attachment
Social Communication
Communication

Communication

Communication

Perception and Agency
Understanding of Sl g1 ege

Perception and
Understanding of
Others
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Reception of Facial

Production of Facial

Reception of Non-Facial

Action Perception

Understanding Mental

RDoC

Production of Non-
Facial Communication

Animacy Perception
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Arousal and Regulatory Systems
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Notice

Arousal Elements  Elements  Eements

Circadian Rhythms Eements Elements  Eements

Sleep-Wakefulness Elements Elements
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Sensorimotor Systems
Construct/subconstruct

Motor Actions Action Planning and Selection
Sensorimotor Dynamics
Initiation
Execution
Inhibition and Termination
Agency and Ownership
Habit - Sensorimotor

Innate Motor Patterns
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In 2004, the 15 Institutes, Centers and Offices at NIH that support neuroscience research formed a coalition called the
Blueprint for Neuroscience Research. Under the leadership of Dr. Richard Gershon, Principal Investigator, a team of more
than 250 scientists from nearly 80 academic institutions were charged with developing a set of state-of-the-art tools to
enhance data collection in large cohort studies and to advance the neurobehavioral research enterprise
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NIH Toolbox. for Assessment of G g =]

Neurological and Behavioral - B Senaalion
Function . .}Eg: B, AT o
dealthiMeasuresnet/NIHToolbox, Ta

In 2004, the 15 Institutes, Centers and Offices at NIH that support neuroscience research formed a coalition called the
Blueprint for Neuroscience Research. Under the leadership of Dr. Richard Gershon, Principal Investigator, a team of more
than 250 scientists from nearly 80 academic institutions were charged with developing a set of state-of-the-art tools to
enhance data collection in large cohort studies and to advance the neurobehavioral research enterprise
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NIH Subdomain

NIH Task Name

NH-TB Fanker Inhiitory Control and
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AT RH Task Name

NIH Subdomain

NIH Task Name
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NIH Subdomain

NIH Task Name

Sensation

AT RH Subdomain

ST R4 Task Name
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NIH Subdomain

NIH Task Name

Motor

AT RH Subdomain

ST R4 Task Name
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BHRERA Speed Locomotion Speed v gTaGEN+#SSH
- NI Toolbox Odor Gentication | o1y B Y R =
. R WAL
h NIH Toolbox Grip St h NIH Toolbox Grip Strength SNIH—5
trengt oolbox Grip Strengt 1ip Sur R
i strength v gTamENESS Y
vision NIH Toolbox Visual Acuity Test | Vision szju;;&cu ity Test Vo wmEE R 9 EREDS iy
Phoneme Identification in Noise
Audition iy Tese N Aaiion Test ARG
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Attention - FlankerfE &

FRAEYUE: EE (Attention) & M#I#R%] C(Inhibitory
Control)

- 5508 3min 7 PsychoPy
- A AIWHERK, ARIK, ERLEE;
VoY R IR KR

= — - ERSE.
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PR : HITIEE (Executive function)
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Emotion

Psychological

Positive Affect

Meaning&

Positive Social

Social Stress & Seit- © BAKE: 5-158/875
Well-Being Relationships Efficacy © X SR/TRIES
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WIS ET R

EEBBE (General Life Satisfaction)

WIS ET R

Cognition

Olfaction

Emotion =  Motor

Audition

Sensation
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Dexterity

Cognition

Endurance

Emotion 1  Motor

Sensation

Strength

Il
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Name ‘A
= N AGERRNTEINE, REBKRERR, SROENEN:
8 imourss azaanmazn-raaee [
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For MacOS (0SX):
open -a Google\ Chrome --args ~-disable-web ity dat

_dev_session

For Windows:
"C:\Program Files (x86)\Google\Ch
dir="C:/ChromeDevSession”

For Linux:
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I
goog|
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NIH Subdomain

Attention

NIH Task Name

NH-TB Fanker nhiitory Control and

Cognition

AT RH Subdomain

AT RH Task Name

NH-TB Fanker nhbitory Controland.

AR

Atertion Test (Fanker) Attention Atterion Test (Fanker)
Executive Function NH-TB Dimersionel Crange Card Sort. o P
Test (0CCS) 1B Drmersional Change Car Vo ENH
Executive Function i S
NH-TB Oral Reacing Recogrition st
Sermantc Fueney Task -
S S Vo mAEEAER
NH-TB Picture Vocabilary Test Language
Pronciogical Fuency Task FR——
NH
e Pao Conpatison ProcssgSpeed
NIH Toolbax List Sorting Working: BRUBHBERES
Working Memory Voo Tes (st Sorig)
N-Back-2-Bock Task g
O NH Toolbox Pture Sequence Memory | Working Memory N-Bock-2-Bock {545
Test (PSMT)
Face Name Assosative Memoy Bm | EPi - TV s
ry B HES.
Delayed Memory
oy oy Vet Loaming Delayed Momory Verbal Pired Asooatve Leaming Tk g gt
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Emotion Sensation
NIH Subdomain NIH Task Name A I AM Subdomain AT R Task Name
P R o TS vom NIH Subdomain NIH Task Name A IR Subdomain M TR Task Name
Tryenoiogical  Genera e Sesocion  SEMRE Gotehological  General e ansction EEIBERISMS v SNHE
Venrgaanumse  EEBSHIER errgadnmee | POSEGHCMG Y @ A Toolbox Pan nceference s M Rl
= HEHTTERE (2 20 s
Social Support Sodil Support b ok RECEDSTERETH Pain Pain
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e Socal Distress KRR v on@
BHRTSE S0
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Stress asa- IS il ieeer ell-feacy ERSBRACES ] & milgRe
Eificacy Sa-tficay RS AR PoriE
foger . o SN i
o B ST S ) Vision NIH Toolbox Visual Acuity Test | Vision g gty Test Y mERES
- - T v SwE
Poger [Ty z T @
premgpyre Negative BEA AT 1 NIH Toolbox Words-in-Noise Phoneme Identification in Noise
o i oot Audition oy Audition Test HZ AR 6
e Soness otk Vo BETESRAMR
e
[
w SRR v meRs Taste NIH Toolbox Regional Taste Test | Taste x
Hotor 1R
-
NIH Subdomain NIH Task Name AT AM Subdomain M I RH Task Name
T NIH Toolbox 9-Hole Peghoard SNIH—
exterity Doxterty O onterity Dexterity v aTamENass
T IR RIS A Bt %
duron NIH Toolbox 2- Minute Walk NI Toolbox 2- Minute Walk SN 5
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. NIH Toolbox 4-Meter Walk Gait NIH Toolbox 4-Meter Walk Gait 5NIH—%
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FlankerfE 55 IR0 & 2 5 & 002 B A M52
#l. ZMRERSSEFETBRNEPEBRMM L,
B I3 FHRM (flankers) FEEH. AR
RERIHS FHRABIEEERGSE (—B) , &
RiEERRNAE (F—H) .

ZWE
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HEANERLHE, FUMMAELEST, HEFZR
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[
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10000ms
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Flanker 3M&HI#ZEHIFEE S705K

HABE Flanker(E #0345 R BH AT R AR EMERE, A
Attention - Flankerff & Tuaz,zuwwxﬁ

—BEHTHERSELN. T

.
ettt ol PR
FRUGEE ST KRAME, EEHEETRIHE
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AR 5P R R 03 R
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SRR, exercise=£ IR, formal=EREW

= + condition: L&KM, congruent=Fik75mE—,
= incongruent=87 3k 75 B X — B
= + key_resp_2.corr: IEHE, 1=, 0=#i%

» key_resp_2.rt: REIRS (EfiL: )
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HETHFH MR DCCS

TR

R FRH 92K (Dimensional Change Card
Sort Test, DCCS) 2—M#IE A% n)&gmmﬁm
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Executive function - DCCSfESH
. MERE ST IR RN ER

RiEFEE.
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TR EABES R EEERAR) , RETUREUTAASE:

©OEME: ARSSHEGHERRETOERDELH . £5DREN
2BHEREMN
SLEISI: HO A T R . 5% A 2K
REE . RS TEER AN RS, AR EHES
AFREF 10088, AFBEEPHRGAEHIMREL.
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BT DR IS - ) = ) ) E W -
WA EMEIR R

EREE - REXO AWML T

key_resp_3.corr:

R SR E T E, 1—Im o=t

key_resp_13.rt:
cue: EXRWMRAR, SHAPE=RRIMEAR, COLOR=H & LMK

S S Y
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#EAEFHA block, F— block R KR AHE
By RATAES BB HLL “yrEF LR B4
block ER#H R AR, RAKESHRLY “fa"F
FFKH I .

HEIE R EEFHAERS, FlMAUR i

D R ), ETMRZFAEME — A ),
lm$iﬂi§(ﬁﬂ C— T ) EIEAHEEHERMT,
HWAURE, fm “RR" “RE" .

AR Gt —SHUMERNR LA
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HBEFEA block, F—/ block ERHIKR
TR RATAES G LY ERIE,; =4
block ZR# M RATHEMR . RAKES ML AY
1808

BAAM: G —SWUAERNR RN K.
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53X b 2 40 TR R RS 4 R R B AL IR,
BF=EEAN—IHE. ZHURERSS5ER
EHE—HER, FHHENRLEERLTRE.

Test Simuls
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Response
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uni
Response

R IR R

ZWiFH
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HHABERBEN\NSNER, ERBELHLR
2, BRFXHGHKERZLBETZFR
", FIRHRR AL . A % R R IR G
%, EHEEAT KA.

SR8 12 trials, EWEFILEI60%F 4t i

KW, HIRREMNRBRERRER, R
1% 2 I E A 1000ms; & block&s R IE 12 #iX —
block ) ) IE h 5 #1 & RZ B 2 19, R 15k 2 A i8]
31000ms.

ER LY 12 trials y— 4 block, # 4 4 blocks,
WRBELERRHE; § 4 blocksh R /G HRH#ix—
block ) ) IE #h 5 #1 & RZ B 2 19, R 15k 2 IR i8]
$1000ms.

KEEREADTHEIE.

57

R A IR

HHRER
Processing speed - IRAKRGEREFEE

WAL IBREA RN S HRBERETF R
BIFME#HE, REATUXEUTLANAE:

EME: HHS55EESFOERRELH.

RERE: 55 5%EE ST RLRE.
S HIEMBAM R E, B R BESHXFR
FT100%H, ATBIE TR &R E# 3D RE
.

R
prac_response.corr:
0=F81%;
prac_response.rt: % SRR KRS (4L #)
prac_cond: WRKB, same=EHFHILER
iR, different=kA & HHERTRE

WREEME, 1=EM,
ER®E - RAXHANELR R

ERRR
response.corr: IER 523 iR B9 IE i E
response.rt: ER LW RMR LR (L. )
+ cond: ER SRR AR

58

Ba

Edod L]

N-back{f F2—#MBFIFEMIILTERIZH
E%. ZARERSS5HBF YA
RSN RBGHIT A, MUHHENREEE. 5

i, Hn=2F, BC AR L HR AN AT E AR —
MORORBRERR .
SHiEt

HEREH— M 500 ms, AESMAH

760 ms, FMZEMEFH 1500 ms, BRI
ERBRHE R IF AR

S5 10 trials, E# JEE|60% 7 fE 85
AERRE, LIRBEINRBRERRS;

IER LW 10 trialsy— 4 block, # 4 4 blocks,
HKARBRERRS;

SWHEREANTHEMIE.

59

60




HAER
Working memory — N-BackfE%

\r'.

EREE - REXO AWML T

N-Back{ESHIH S AR EHET REMEMERE, RETURX
SEUTAAE:

EW¥E: HHS5EEESTHERRIEL.

REIRSE: WHES5EEESRNTIR MEE. JHEERL
SRER KR, HRRRELAAXTREFT10028, BERS8IME
PR KRB M .

« stimuli: §—E0UR 2TRRIH;

« exp_cor: EFRFFIE, S—RMERESMANBIZIRM TR

+ prac_feedb_text: IEIRRI%;

* prac key_rasp.keys: HiiEAE;

* prac_key_resp.com: B—iURMEMmE (ERXLBWMERFIERL L
[key_resp.corr] 51)) ;

« cond: SLHSM GHRVARRED ;

« correctAns: IEMRES;

« prac_key_resp.rit: §—iRKIRRIAT (ERSINAIR RIAHE R A%
[key_resp.rt] 51)

i B S blockIRBTEM MR (BATHREMR
RO .

TRECXS BXAE S ST

B2 sul]

ZAEE12%E, FMIEFEIFER, BF
% 5 (R 3 B AR 13018 8 3% R )0 R o (A3 A1) 4
BERFR)EM IS, FHHREAEREAME
#-£5). RHEEGENAR-BR)MARIE@ED-
DE)EFH; ERBEER G- ELR-K
BR). R -5 4 (30 BB BB AT ) A 91 R -3 R (PR -PR
MR IE & R, AR B xR R AR R a9 5]
BIZHR -

G XA A3 BEHE Y, 1A 2 8] i8R 2s,
125 EARE AL HES, HHEH3E, BHRAIRFES
e, BESERRORFT—#. SERTIE,
SR S X TE— A (B RE), B
REREHEE—MAKERER), EH
Psychopy & ffMicrophone$s # 3 & (7 b 3 17 #)
REXHTRAER way, EHERNOREHY
R’ %%.webm).

AR

ARES BRURFEEZMIMAL, SERERTE
EBNABEINH0.55, HHAHIS; BARMHABEM1
15, HBHH6S. FHUNHSBEIZNESIAX K.

A S BUARFEEZN, BHAIREIZHB B,
i AR K BT i IR 2

BR2TH. L b

L AT F&5
HRRE

prompt3Iig R T & i B2 i 4 R 18

61

4 : NI+N3+)
- Gl 51943
AR | A A =4 3 N8: WA N2+N4+N6:
P 4y | EE |28 s _GligR185)
S 22 | T xE | B peme 7N,
P ' 2 9
| Az KW | Az ET) U
R ZE | B | A
we | 2 o | 3 - LB L AR, W R i
2 e | xm | R RIA S IR 7 #0242 407 0 A
Hie | g Bt | g #o | 24 Ht, AR AZ A R A
EE K7 | A | £z B L (91 F « b o 7 I A B
eh =2 = | . AT R R R 09525 A I AR
;| #E W #
st i KB 4% T AUBRIE A28 R T 42 50
9 Y7 & | E73 o
NI &8 (0545 No: BE N BB NwR ke
SRR R S VBUBR A2, 2 SR Y500 L R 3
A4 '

62

L

ELguk]

SKBFHAESE—KIEAF, EREAFFHL
SUMEAFARISARERAFORN—, B
TR FEIR &S HENRKE.

SWAHE, BERENE—ITHE, BN
B, HEEER, WHEAT [ EH
®, WREE—f7. AEENMH
HERITHE R, WMEITEATRERNE
AT —1T, HEEMMRK; HhERER, W

Uk H AT .
SWERE A MM LR AR LERA.

A,

63

SGREE

I

F=ig (MARALER] FIRRT ARMADMKMER
ERARELBENRARNE—17, WML BLY

EEE"

64

BETHE

TWigi

EREH— D +IERR300ms,
##2000ms, EHRMSH=MAB. TERE
A EREAS N, EREE105 R, TEXEMR
BES—HXAMNER. BEERRLEAZNA
MET, BERERSFHERMRATBOEYS, 3#E
RN P iR R R IR R R
3000 ms EFHT—ikR.

SIS 6 trialsH—H, B-REIERUE,
WRALUGEREESES (81" HFEANEXLR
(324", mBAULI. FIZREMAR
REERR R,

ERLWHSTtrials, WABRERRE;

SWERFEEDTHEE.

REEZWREY

===

S

AR

Fixaion

Ends n 3000

65

66
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BRE T EHIRAMK

HREW
HIHAK:
* response_sound_prac.cor: 431 %3 & — R R EWE,
1=Ef, 0=#i
- response_sound_prac.t: 5 3B E— it AMR S (8
. #) ;
+ condition_prac: % S)it R, 0=FHERMAE, 4={EHEEL4
0={EMEE105 0T ; T

HKRZAMEHRAM (RHRED) ;
. kEY "2 _prac: KA MREAWEHHB (REGD) 5
ERKR:
« response_sound.corr: EX LI —HRMEMRE, 1=EW,
0=$51% ;
« response_sound.rt: EX KB H— AWM R (£
W)

« condition: ERXXAKE, 0=KHBMRE, 4=fEWRL4HN,
10={EHEEL1053 05

« key_rt1: ERIKRE

.« key_rt2: ERIKRE

MHEHHRHM (RBED)
MHEHHRH (RBEHD)

KRE
REMNFEROBRRT
ot 3

Acknowledgments

bS]
o E R B O B 5T B SR AL IR B S L
REaE

NABEBIRFEH 4% 68

67
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68

IAHISC B AR

WORFAREFH &% 45<S “CESTHZ

> D BEEE DB L EER: ERKLHENAN =" —ATHEEAENSEIARE o b ok
Rttt 2 kR RIS, TR A% AT HET B, —RIBEARIIEAT  oanm s
ETEEMREIAR, HEHZ!
“
69 70

O NmSIEnER

o DDP: drift diffusion process

&) DDM: drift diffusion model

Q HFDCCSIERAIDDMIER]

71

72
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DDP: drift diffusion process

Traditional Statistical VS Computational model

comparison ? prediction & interpretation ?

effective but ossified flexible but complex

DDP: drift diffusion process

DDM
(drift diffusion model)

threshold (a)

time

73

DDP: drift diffusion process

How you make decisions

Tobe or not to be? IAESREB?

Why choose this option?

74

DDP: drift diffusion process

DFT(decision field theory) & DDM

Option A 1
05
L
s o
[} RE{RIFHERFAR M
05
Option B oF

0 T
Time in sec

75

DDP: drift diffusion process

DDM: Drift Diffusion Process

Option A 1

Drift <=> Prefer

Diffusion <=> Uncertain

Option B o5

0 T
Time in sec

76

DDP: drift diffusion process

DDM: Drift Diffusion Process
Random walk process

VI=V(t-1)+ure(t)

w1, e(t)e-1,1]

IBEFRRARSTERE?

77

78



DDP: drift diffusion process

DDM: Drift Diffusion Process

Stop with time

8
When H
H

According to time steps

DDP: drift diffusion process

DDM: Drift Diffusion Process

Erp— Pr—

Where

According to boundary

79

DDP: drift diffusion process

DDM: Drift Diffusion Process

Response r2 boundary

REFEINFEEATHE) 5w

Response r1 boundary

80

DDP: drift diffusion process

DDM: Drift Diffusion Process

Stimulus —>

Decision Time in Reaction Time(t)

81

DDP: drift diffusion process

DDM: Drift Diffusion Process

v drift rate
a boundary, threshold
t nondecision time

z bias, starting point

82

WAL S5IAFHER
1)

&) DDM: drift diffusion model

L 3]

83

84



DDM: drift diffusion model

DDM: RT Distribution
Rrd
Uppor boundaiy 2
g o

& s j i
LY 3 = ‘ “‘j;
5| H » f ;‘1‘ Rl
Y| £ gl |
3| ‘A L

Cowerbound 3 2 3 3 i

time
REFORRIESRIEAE S TD

DDM: drift diffusion model

DDM: RT Distribution

MSE: 405 L]

ftlu,0) = —L—e 1)

a\2m

Normal distribution

85

DDM: drift diffusion model

DDM: RT Distribution

MSE: 175

H’M !

s = e (o5« Fhen (-5

Diffusion Decision Model (DDM)

86

WWHISER SIAHER
1)

e

Q HFDCCSIERAIDDMIERY

87

DDM: ADCCS )il

pomYIftHAERFDCCS

1R

2. [ Ri B R i SR

3 AT IREIRAER

88

DDM: ADCCS X}l

BRIERATING
T aistrivutions
subj idx  stm rt response ]
0 1z 04641 1
1 1 m 03499 1
2 1 m 04165 1
3 1 m 04497 1
4 1z 05315 1

89

90



DDM: 2 DCCSJ4jl

RALAEHE AR S

. LLE=6.93
“t=0.252- . o
Pl N /\ s

2=0.454-

-a=1.285-

|

R R

BF i)

DDM: 2 DCCSJ34jl

RALAEHE AR S

LLE=6.93

0252 "
E i

|

R R B

i)

HRNSBESY (a) =1.28, ac (052)

a=128BF %M, XRMERAERET
RRBERREEMIERER PO REEEM
TR

EDCCSIES &, XRMTAMNBRIRSET
7 S P A R 1B R AR

91

DDM: ADCCS X}l

RALPAEHE DA S

LLE=6.93

0252 "
E i

| M |
s 1=1265
Y ey l

R B

i)

JERERE (D =0.25, te (0.1,0.5)
2=0.257E A ME 5 o & — 8 WA IR SRS
8]

EDCCSES &, XRM T HiKERMED
REEMEREZRKAF

92

DDM: ADCCS X}l

RALPAEHE AR S

LLE=6.93

0252 "
E i

|

R R B

i)

’Ia& (2) =045, ze (0,1)

2=0.45, a=1.28,

2/a=0.45/1.28~0.35, £F0.5
XERERKA BTN R ML T 2
#mE, @eTF TaRERE

#DCCSESH, XEMTHRAMZHIE
FHRFHIFENRN, ®mE TSI

93

DDM: ADCCS )il

BACMEHE RS
LLE=6.93
s E

T M N

PR BL

B ]

EBE (v) =212, ve (-5,5)

V=2 12— MALBMIER, RPS5EE
£S5 RSB RIE B AN RRNIER, BEL
AR (IRERE) MR

EDCCSHES®, XRMTESFH TR
BHEMAS, W % L AN R A IE
HHE.

94

DDM: ADCCS X}l

BACMEHEZEEE
LLE=6.93
e E

|

PR R BL

B ]

Summary

IR R RO xT L AT RO IR AR AL AR
WERBRAR, MEBTEMEERNS K.

ERANDRMNE, RFEQRSZHBE, EKE
WHABRBMIAMR TN, EBREEN
HAM .

PEREHIBR S BT RERBR T W
MUTFHAEMEED, BRREN LR

95
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DDM: ADCCS X}l

R STEEER
15 1.285 0.252 0.454 2128 6.93

m 1914 0.205 0.455 2.306 4222

AE ) S

I M ] ETFMLE#{TDDMA A A R AT INEH
| — V2 “:‘l‘“"’ BEARNLAREERDOBARE

R B

0252

B i)

e
@ \sEB5RDC

O JEswinETAR

O THRSImEE

97

#Eall

EENRIFE M —BIA NS R E T RFECEST

i ]
1. % Rhttps://experiment.psych.ac.cn/ o,
2. FiRkID: cogpsy24 \:;;
3. B RS (ot

allresources downloaded.
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WA TELE !

99
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