## Task Timeline

## Task Timeline)

SOA INTERVAL
(608—-908ms ) RESPONSE TIME
1. Trial START 2. CUE appears 3. Target + Sound 4. Response

Ooms ~100ms ~700-1000ms ~1000-1300ms

link to graph in google drive -> https://shorturl.at/MuEMT

**What happens:**

- **0ms**: Trial starts (empty screen)

- *%x~100ms+**: CUE appears (arrows ¢, >, or J)

- **600-900ms**: Target appears (left/right) + Sound (if bimodal)
- **~1200ms**: User presses UP or DOWN button

- **END**: Data saved

**Cue Types:*¥*

- **Valid**: ¢ points left, target appears left = Fast response

- #xInvalid**: > points right, target appears left = Slow response
- xxNeutral**: J no direction = Medium response


https://shorturl.at/MuEMI

## CSV Columns

## Encodings Overview

**Modal** defines the sensory modality of stimulus presentation:

- **Unimodal (1)**: Visual-only stimulus

- **Bimodal (2)**: Visual + auditory stimulus (3500 Hz beep)

Half of trials are unimodal, half are bimodal. Determined by server during trial
generation.

api.py X

def generate_test():

trials = []
invalid_count
neutral_count
valid_count

left_count
righ

up_count = 0
down_count = @

for 1 in range(o,
new_trial

if i < (TRIAL
new_trial["modal

else:
new_trial["modal' "bimodal”

leftOrRight = randint(@, 1)

@ and left_count < (TRIALS_NUMBER / 2):
new_trial["targe eft"
unt = left_count + 1
elif leftOrRi and left_

ght_count + 1

1 and right_count < (TRIALS_NUMBER / 2):
new_trial
right_count = right_count + 1

new_trial["target"] = "left"
left_coun left_count + 1

upOrDown = randint(o, 1)
if upOrDown == @ and up_count < (TRIALS_NUMBER / 2):
new_trial["position"] = "up"
up_count = up_count + 1
alif unOrNoun and_un_count >= (TRTALS NUMRER / 2).
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- This line randomly shuffles the list of generated trials so their order is
unpredictable when sent to the frontend. As a result, unimodal and bimodal trials are
mixed rather than appearing in fixed blocks.

target-detection.component.ts X

bck] [this. round]

rrentTrial = thi

if (currentTrial

n.component.s utils,

t this.wait(100)




**Target** defines the spatial location of the visual stimulus:

- **Left (0)**: Stimulus appears on the left side of screen

- **Right (1)**: Stimulus appears on the right side of screen

Half of trials have left target, half have right target. Determined by server during
trial generation.

apipy X

def generate_test():
valid_count = @

up_count = 0
down_count = @

for i in range(®, TRIALS_NUMBER):
new_trial al": arget"; " s "M, “position": "", “soa": ""}

if i < (TRIALS_NU
new_trial al"] = “unimodal"

else:
new_trial["modal”] = “bimodal"

at (Cmd+L
leftOrRight = randint(0, 1)

if leftOrRight and left_count < (TRIALS_NUMBER / 2):
new_trial[" "] .= "eft
left_count = left_count + 1
and left_count >= (TRIALS_NUMBER / 2):
new_trial["target"] = "right"
right_count = right_count + 1
elif leftorRight a ght_ RIALS_NUMBER / 2):
new_trial["
right_count = right_count + 1
else:
new_trial["target left"
left_count = left_count + 1

upOrDown = randint(@, 1)
if GPUTDOWT
new_trial["

TRIALS_NUMBER / 2):

< (TRIALS_NUMBER / 2):
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How set: the server randomly assigns left/right while enforcing equal counts; afterwards
trials are shuffled, so left/right appear in random sequence.

Purpose: used to determine cue validity (valid/invalid/neutral) and analyze reaction
times by side.

target-detection.component.ts X
export class TargetDetectionComponent implements OnInit, OnDestroy, AfterView

redoDemo(denoType: string

true
demoType

target-detection.component.ts

7 'left’

*invalid*
7 'right' :

number:
new Promise(resolve = setTimeout(resolve,

submit(
P h open(LoadingDialog,




**Response time** - time in milliseconds between stimulus appearance
press. Measures reaction speed and attention performance.

TS target-detection.componentts X
% ®
export class TargetDetectionComponent implements OnInit, OnDestroy, AfterViewChecked {
async completeRound() {
dialogRef.afterClosed()
.subscribe(
this.round++
if (this.round < 10
this.doRound

= {

this.started = false
demoScreen = true
round = @

correctAnswersCount = @

Add to Chat . Quick Edit

this.timeStamp = moment()

this.collectResponse = true
let currentTrial

if (1this.extrarriats)
currentTrial = this.trials[th

target-detection.component.ts

s.block] [this. round]

else
currentTrial = this.redoTrials[this.round]

if (currentTrial.modal *bimodal’) {

utils.playCustomBeep(this.ctx)

await this.wait(100)

his.showStimulus =
.showFixation = true
await this.wait(1000)

his.collectResponse = false
if (!this.answered) {

this.round >= this.answers.length & this.displayedRound < this.trials[0].length) ||

**Process:**

1. ** this.timeStamp ** - recorded when stimulus appears (line 348)

2. ** responseTimestamp ** - recorded when user releases key

3. **respTime ** - calculated difference in milliseconds

168

and user button

s.round >= this.answers. length

(line 621)

**Result:** Reaction time in milliseconds measuring attention performance.

target-detection.component.ts X
export class TargetDetectionComponent implements OnInit, OnDestroy, AfterViewChecked {
async completeRound () {

.subscribe(() => {
LI1LS  SUNIRESPUIISE | e = o

this.validResponseTime = @
this.extraTrials = false

if (this.block
s.submit()

@HostListener('window: keydown', ['$event'
keyEventDown (event: KeyboardEvent) {
if (event.key === KEY_CODE.UP_ARROW || event.key
event.preventDefault

KEY_CODE DOWN_ARROW

target-detection.component.ts
@HostListener('window:keyup', ['$event’
keyEvent (event: KeyboardEvent) {
if s.started & this.collectResponse.
Add to chat (Cmd+L)

Add to Chat . Quick Edit

app.component.ts const responseTimestamp = moment ()

const respTime = responseTimestamp.diff(this.timeStamp
this. feedbackTime = respTime
const currentTrial = Ithis.extraTrials ? this.trials[th

s.block] [this. round] his. redoTrials[this.round

if (!this.demo) {
s.validResponseTime++
S.sumResponseTime += respTime

if (event.key KEY_CODE.UP_ARROW) {
s.answered = true

this.correctAnswer
s.correctAnswersCount++
his.answerCorrectness = true




**Response** - user button press:
- Up (1): UP arrow key
- Down (0): DOWN arrow key

target-detection.component.ts X

%3

export class TargetDetectionComponent implements OnInit, OnDestroy, AfterViewChecked {
keyEvent (event: KeyboardEvent) {
his. feedbackTime = respTime

const currentTrial = !this.extraTrials ? this.trials[this.block] [this.round] : this.redoTrials[this.round]

if (!this.demo) {
s.validResponseTime++
this.sunResponseTime += respTime
}
RtcReh: - Add to Chat . Quiek Edit
if (event.key KEY_CODE. UP_ARROW) {
s.answered = true

> password-reset

s.correctAnswer ‘up')
s.correctAnswersCount++
s.answerCorrectness = true

Ithis.demo
this.answers.push({

index: currentTrial.index

response: ‘up',

responseTime: respTime
audioSource: this.audioSource,

cueAppearanceTimeStamp: this.cueAppearanceTimeStamp
stimulusAppearanceTimeStamp: this.timeStamp.toDate().getTime
buttonPressedTimeStamp: responseTimestamp. toDate () .getTime

target-detection.component.ts

this.allAnswers.push({
round: this.displayedRound + 1,
triallndex: currentTrial.index,
block: this.block + 1,
correctAnswer: this.correctAnswer,
up"s

givenAnswer:

responseTime: respTime,
cueAppearanceTimeStamp:  this.cueAppearanceTimeStamp
stimulusAppearanceTimeStamp: this.timeStamp.toDate().getTime
buttonPressedTimeStamp: responseTimestamp. toDate () .getTime

H

else {

.answerCefrectness = false

Process: Directly captures which arrow key the user pressed in response to the stimulus.
Value comes from keyboard event and is stored in trial data.

target-detection.component.ts X
%

export class TargetDetectionComponent implements OnInit, OnDestroy, AfterViewChecked

keyEvent (event: KeyboardEvent

s.collectResponse = false CIDER . EESED

} else if (event.key === KEY_CODE.DOWN_ARROW) {
> memory-experiment e answered = trus

s.correctAnswer ‘down') {
s.correctAnswersCount++
s.answerCorrectness = true
tthis.demo

nis.answers. push({

index: currentTrial.index
response: ‘down’,

responseTime: respTime,

audioSource: this.audioSource

cueAppearanceTimeStamp: this.cueAppearanceTimeStamp,

stinulusAppearanceTimeStamp: this. timeStamp. toDate().getTime

buttonPressedTineStamp: responseTimestamp. toDate() .getTime:
target-detection.component.ts nis . alUARSwErS . push({

displayedRound + 1,

trialIndex: currentTrial.index
block: block + 1,
correctAnswe s.correctAnswer,
givenAnswer: “down",

responseTime: respTime,
cueAppearanceTineStamp: this.cueAppearanceTineStanp
stimulusAppearanceTimeStamp: this.timeStamp.toDate().getTime
buttonPressedTineStamp: responseTimestamp. toDate() .getTime:

Ithis.demo
wrongTrials.push(currentTrial)

s.totalTrials++

s




**SOA (Stimulus Onset Asynchrony)** - random delay between cue and stimulus:
- **Range**: 600-900 milliseconds

- **Purpose**: Prevents timing predictability

- **Generated**: Randomly by server for each trial

- **Usage**: Controls fixation cross display duration

Variable timing ensures participants cannot predict stimulus appearance.

target-detection.component.ts X

T
TargetDetectionComponent implements OnInit, OnDestroy, AfterViewChecked {

export cla
submat(

}

async doRound (
let currentTrial

if

currentTr s.demoTrials[this.round
else if (!t

currentT s.block] [this. round
else

currentTrial = doTrialstthis. round

= currentTrial.position
nd+L

.setCue(currentTrial

howCue = true

. cueApp
target-detection.component.ts

tion

= new Date

= true

.getTime

it(currentTrial.soa
tion = false

currentTrial.target left!
currentTrial.position p*

left!
? 'top

‘right'
bottom*

Add to Chat

trug

Quick Edit

async completeRound(

if (this.demo

= moment ()

Process: Server generates random SOA (600-900ms) for each trial. Frontend uses this
value to control how long the fixation cross is displayed before showing the stimulus.
Purpose: Prevents timing predictability, ensuring participants cannot anticipate
stimulus appearance.

apipy X

new_trial["s randint (660, 900)

trials.append(new_trial)

randon. shuffle(trials)
return trials

def add_entries(user_id, test):
al in test:
new_trial = PosnerTask(

correct_respon

response=null(),
response_time=null(),
audio_source=null(),
cueAppearanceTimestanp=null(),
stinulusAppearanceTineStamp=null(),
buttonPressedTimeStamp=null(),
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**Correct response** - expected answer based on stimulus position:

Up (1): Stimulus circle darker on top

Down (0): Stimulus circle darker on bottom

What it means: the expected key the participant should press on this trial — "up" or
"down".

How it’s set: generated on the server during test generation and balanced 50/50 across
the session.

apipy X

def generate_test
ht = randint(e, 1)

Add to Chat = Quick Edit

S_NUMBER / 2):

d neutral_count >= 2 and valid_count >= 12:
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**Cue** - directional arrow hint before stimulus:

Valid (0): Arrow points toward stimulus location

Invalid (1): Arrow points away from stimulus location

Neutral (2): Both arrows shown (no directional hint)

Purpose: Tests attention and cue processing effects on reaction time.

target-detection.component.ts X
export class TargetDetectionComponent implements OnInit, OnDestroy, AfterViewChecked {
startExperiment

redoDemo(demoType: string) {

true
demoType
= true

target-detection.component.ts

rget = currentTrial.t
if (currentTrial.cue id*
this.cue = target ‘left' 7 'left' : 'right'

else if (currentTrial.cu 'invalid'
this.cue = target “left' 7 ‘right' : 'left'

else

this.cue = 'neutral’

wait(ms: number) {
return new Promise(resolve => setTimeout(resolve,

submit(
const di:

.then(()




apipy X

def generate_test():

elif leftOrRight == 1 and right_count < (TRIALS_NUMBER / 2):
new_trial["target"] = “right"
right_count = right_count + 1
else:
new_trial["target"] = "left"
left_count = left_count + 1

upOrDown = randint(0, 1)
if upOrDown == @ and up_count < (TRIALS_NUMBER / 2):
new_trial["position"] = "up"
up_count = up_count + 1
elif upOrDown == @ and up_count >= (TRIALS_NUMBER / 2):
new_trial["position"] = "down"
down_count = down_count + 1
elif upOrDown == 1 and down_count < (TRIALS_NUMBER / 2):
new_trial["position"] = "down"
down_count = down_count + 1
else:
new_trial["position"] = "up"
pCount=-up. bl
dd to chat nd+L)
if invalid_count < 2:
new_trial["cue"] = "invalid"
invalid_count = invalid_count + 1
elif neutral_count < 2:
new_trial["cue"] = "neutral"
neutral_count = neutral_count + 1
elif valid_count < 12:
new_triall"cue"] = "valid"
valid_count = valid_count + 1

if invalid_count >= 2 and neutral_count >= 2 and valid_count >= 12:
invalid_count = @
neutral_count = @
valid_count = @

new—trial["soa"] = randint(600, 900)

trials.append(new_trial)

random. shuffle(trials)
return trials
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**Audio source** - user's audio device choice:
Speakers (0): External speakers selected
Headphones (1): Headphones selected

Selected by user before experiment starts via radio buttons.

admin-area.component.ts X

export class AdminAreaComponent implements OnInit {

v formatTargetDetectionTimestamps (data: any
v const encodeUpDown = (val: any) =>

if (val null || val undefined) return val;

if (typeof val ‘number*) return val;

const str = String(val).toLowerCase();

if (str ‘up') return 1;

if (st ‘down*) return @;

if (str '1') return 1;

if (st ‘0') return 0;

return val;

+ anyl

const encodeCue = (val: any) =>
if (val null || val undefined) return val
if (typeof val ‘number*) return val
const str = String(val).toLowerCase();
if (str ‘valid') return @
if (s ‘invalid') return
if (str ‘neutral') returts
return val;

admin-area.component.ts

const encodeAudioSource : any
if (val null || val undefined) return val; (EEDEEE L CEEED
if (typeof val ‘nunber') return val;
const str = String(val). toLowerCase();
if (str ‘speakers') return 0;
if (st *headphones') return
return val;

const encodeModal = (val: any) =>

undefined) return val;
return val;
String(val).tolLowerCase();
‘unimodal') return 1;
‘bimodal') return 2;
return val;

const encodeTarget = (val: any) =>

if (val null || val undefined) return val;
if (typeof val ‘number') return val;

const str = String(val).toLowerCase();

if (str 'left') return @;

if (st ‘right') return 1;

return val;




**Cue appearance timestamp** - Exact moment when directional cue (arrow)
screen

Format: Unix timestamp in milliseconds

Recorded: Immediately after cue display starts (line 266)

Purpose: Measures cue presentation timing for SOA calculations

Captured 1703123456789 > 12/21/2023, 14:30:56

target-detection.component.ts X

: T
export argetDetectionComponent implements OnInit, OnDestroy, AfterViewChecked {
submit(
}

doRound(

let currentTrial

true
eTineStanp = new Date().getTime();

“left' : ‘right'
*botton’

async completeRound () {

## **Stimulus Appearance Timestamp**

**Records:** Exact moment when target stimulus (arrow) appears on screen
**Format:** Unix timestamp in milliseconds

**When:** Immediately after stimulus display starts (lines 289, 348)
**Purpose:** Marks stimulus onset for response time calculations
**Example:** ~1703123456789° > 12/21/2023, 14:30:56

target-detection.component.ts X
43 )
ort class TargetDetectionComponent implements OnInit, OnDestroy, AfterViewChecked {

async completeRound

this.timeOut = setTimeout(()

Add to Chat "\Quick Edit

currentTrial = this.redoTrials[this.round]

if (currentTrial.me ‘bimodal') {

utils.playCustomBeep (this.ct:

appears

on



## **Button Pressed Timestamp**

**Records:** Exact moment when user presses keyboard key (1 or V)

**Format:** Unix timestamp in milliseconds

**When:** Immediately when key is pressed during response collection (line 621)
**Purpose:** Measures response timing for reaction time analysis

**Example:** ~1703123456789° » 12/21/2023, 14:30:56

target-detection.component.ts X

CODE. DOWN_ARROW/

KEY_CODE. UP_ARROW) {

## **interTrialTime**

**Records:** Time gap between consecutive trials for the same user.

**Format:** Milliseconds (number).

**When:** For each record after the first per user; first record per user is 0.

**Formula:** current cueAppearanceTimeStamp — previous cueAppearanceTimeStamp

admin-area.component.ts X
%
export class AdninAreaComponent implenents OnInit {

formatTargetDetectionTinestamps(data: any(]): any[] {

number> =

number | null = null;
umber | null = null;
RT: number | null = null;

## **kristina**
**Records:** Inter-trial time adjusted by previous trial’s SOA and response_ time.
**Format:** Milliseconds (number).

**When:** For each record after the first per user; first record per user is 0.
**Formula:** interTrialTime(current) — SOA(previous) — response_time(previous).



admin-area.component.ts X

export AdminAr
formatTarget!

iten. index]

Add to Chat *| Quick Edit

interTrialByInd
inaByInds

## **round**

**Meaning:** Trial attempt number

**Example:** 3, 5, 7, 9, 25, 43, 50

**Logic** Tracks how many times user tried to complete the task. Each new session or
restart increases the round number.

target-detection.component.ts X

export cl a e < Onlnit, Ondestroy, AfterVie
keyEvent (ever

-getTime(),
Tine

alse

(currentTrial)

‘Addto Chat . Quick Edit

anp.toDate() .getTime(),
amp. tobate() .getTine

## **trial index*¥*

**Meaning:** Original trial ID from main posner task table

**Example:** 1027, 1029, 1031, 1033

**Logic** Links wrong answer back to the original trial in target detection correct.csv.
When user gives wrong answer, system saves the index of that specific trial.



return trials

def add_entries(user_id, test):
for trial in test:
new_trial = PosnerTask(

uo,
cueAppearanceTimeStar
stinulusAppearanceTimeStan;
buttonPressedTineStamp=null(),

d(new_trial)

mmit()

user_id, response=None).all()

new_trial
ndex": trial.index,
odal": trial.modal,
trial.target,

: trial.correct_response,
1al.soa,

returnable_test.append(new_trial)

return returnable_test

f check existina test(user id)
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## **block**

**Meaning:** Trial block number

**Example:** 1

**Logic** Groups trials into blocks for analysis. Most records show value 1, meaning all
trials belong to one block. Used for performance analysis by blocks, 1 block = 128
trials

target-detection.component.ts X

r r T r % tecti ¢
export class TargetDetectionComponent implements OnInit, OnDestroy, AfterViewChecked {
async completeRound()
const dialogRef = thi open(FeedbackCountDialog,

.correctAnswe! nt,
totalTrials

iyt
. correctAnswersCount
sunResponseTime = @

is.validRespons )
.extraTrials

this.block
his.submit()

@HostListener('window: keydown', ['$event'
keyEventDown (event: KeyboardEvent) {
if (event. KEY_CODE.UP_ARROW || event. KEY_CODE. DOWN_ARROW.
event.preventDefault

@fostListener('window:keyup', ['$event'
keyEvent (event: KeyboardEvent)




