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2 wolo 194 QEEGRSE SHE 67) £ H0| 20 — Theta/Beta

—

Ratio (TBR), Frontal Alpha Asymmetry (FAA), Posterior Alpha Power (PAP),
High Beta Power (HBP), Coherence Index (COH), Peak Alpha Frequency (PAF)

— S B8R o0, 29 E| + & 7|8 O 5 Sl 2SS Hiz=t Al

2ol g7l SH O — F [H2(WPS), SMH xRN, AKX F3HCL), &
X| Z0|(PD), 42 Bl (EF), HERIX] R=(MP), HEE(DR), IHEXEWT) — &
AEstn, MEE OHSE LM A|A- ZETEO FY5H0] AL XS] |
MAME|Ety Mejatzdd-M2dd- 22 iE )0 HET SEHS M= A
FH 7o 2 S AAH0 2t Z40|Ch

2 HH2 MA AEHOo|A 7|8t AFZX| 5 A|AH (Neural-Interface-Based Al
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H
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N

Mental Health) £0f0| £3tCH B S MM 2=, QEEGERH =8 E 42X 41F
Me|otd 58442 LM MEe| SH mifHs= 2FE Helsh= 0" A|A"Of 2ot
Z40|LCt,

#H 7|= 20F

e QEEG (Quantitative EEG): 19K & EEG BEE 2t 57, T4 DT CHH| Z-F =,
Neuroguide-HBI 314 O| E{H| O] A

o Affective Computing: 44| A= — FAM HE| =2, Picard's affective Al Z2f &
23

e Conversational Al: LLM O§7{i#H== X0, S & 858 =7

e Clinical Neurofeedback: Lubar protocols, SMR/Theta 2 &, Sterman alpha-

theta
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TBR
Theta/Beta Ratio

FAA
Frontal Alpha
Asymmetry

PAP
Posterior Alpha

Power

HBP
High Beta Power

COH
Coherence Index

PAF
Peak Alpha
Frequency
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1. QEEG H}O| 20+ FE7| (QBE): 1942 EEG Gi|O|H 25 E 671 <+ HIO| 2Ot
M=

2. M8 HEf /7] (NSC): HIO| O} =t 2 2 E 571 HEf S A E
(Hyperarousal / Hypoarousal / Depressive / Anxious / Balanced)

3. Of7HtH =~ Of @ ATl (PME): 27 E2| + E 7|¢tC= 87 SH Of7fH= A=

3

H1J
r+o+

4, ANAH TE2ETE Y (SPB): Oj7fBH+E XA LM A|AE ZETE

5. 5T FH BE (LTM): M2 QEEG Bl=t =5, M| 7|2 Dj7lf #Ha 27

o
M

6.1 QEEG HIO|20}H &5 =2 EE

3y Ak
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o 19%0'2 (Fp1, Fp2, F3, F4, F7, F8, Fz, T3, T4, C3, C4, Cz, T5, T6, P3, P4, Pz, O1,
02)

o MEZ 256 Hz, YLU[EHA < 5kQ



e Eyes Closed (EC) 5& + Eyes Open (EO) 5& + QIX| 1tx| 52

e Neuroguide EE= HBI 4} H|O|EHH|O|A CHH| Z-" 4= &=

6.2 138 YEl 2&F (5 EcHD)

2Y 7%

IF HBP > +1.5 SD AND PAP < -1 SD -» State = HYPERAROUSAL ELIF TBR >

+1.5
State

SD -» State = HYPOAROUSAL ELIF FAA < -1 SD AND PAP < -0.5 SD
= DEPRESSIVE ELIF HBP > +1 SD AND COH(F-P) < -1 SD » State

ANXIOUS ELSE - State = BALANCED
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P1

P2

P3

P4

P5

P6

p7

WPS
Words Per Second

El

Emotional Intensity

CL
Cognitive Load

PD
Pause Duration

EF
Encouragement

Frequency

MP
Metacognitive Prompts

DR

Directness Ratio

w/s
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VR TR

WT L N
P8 0-10 0-10 g, 34 0%l B
Warmth

| 6.4 Aten oy7pes op Ejoj2

M8 HE WPS El CL PD EF MP DR WT
Hyperarousal 1.8 3 3 1500 2 0 0.3 9
Hypoarousal 3.5 7 4 500 3 2 0.7 7
Depressive 2.5 6 3 1200 4 1 04 10
Anxious 2.0 4 2 1800 3 0 0.4 9
Balanced 3.0 5 5 800 2 2 0.6 7

6.5 OJM =% (Fine-tuning by Severity)

Al
O

J\J

e (Z- " 22000 met iz =0 7S XS X8ttt

—

P_final[i] = P_baseline[state, i] x (1 + a - |Z|/3) where: P_baseline
= base value from state-mapping table Z = relevant biomarker Z-score a

= sensitivity coefficient (0.05-0.20) i = parameter index (1-8)

870 OH7HH7L LM A AE ZTETEZ B3R = 0

O] Al (HYPERAROUSAL %HEH)

You are speaking with a user currently in HYPERAROUSAL state (measured
via QEEG, HBP +2.1 SD, PAP -1.4 SD). Apply the following response
calibration: - Speech pacing: 1.8 words/second (slow, deliberate) -
Emotional intensity: 3/10 (calm, low-stimulation) - Cognitive load:

3/10 (simple, concrete) - Pause duration: 1500ms between sentences -



Encouragement: 2 per 5 turns (gentle reassurance) - Metacognitive
prompts: © (avoid self-reflection demands now) - Directness: 0.3 (use
indirect, soft language) - Warmth: 9/10 (high warmth, empathic words)
Goal: down-regulate cortical hyperarousal through paced, warm

dialogue.
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rot
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Session 1 (HBP +2.1 SD, State: Hyperarousal) -» WPS 1.8, CL 3, PD 1500
Session 5 (HBP +1.4 SD, State: Anxious) - WPS 2.0, CL 2, PD 1800
Session 10 (HBP +0.6 SD, State: Balanced) -» WPS 3.0, CL 5, PD 800

07 = H M

g ~\ g ™ e ~
QEEG Input QBE NSC: 5-State Classifier
19-channel EEG 6 Biomarkers: Hyperarousal | Hypoarousal
EC + EO + Task ’ TBR, FAA, PAP, ’ Depressive | Anxious | Balanced
Neuroguide / HBI #IE3R @O, (77

Z-scoring
\. J \ / \. J/
4 \ 4 N '4 N
LTM PME 8 Response Parameters
Longitudinal Parameter Mapping WPS - El - CL - PD
Tracking Module Decision Tree + Rules ’ EF - MP - DR - WT
Session N — Session N+1 L => & S (P-4
QEEG drift detection ’," ) \_ )
Param re-calibration
SPB — LLM (with calibrated system prompt)
— neurally-tuned conversational response
. J

£t

£ 1. QFEG 228 — QBE — NSC — PME — 8 D7l ¥~ — SPB — LM, &z} FM:
F& (LTM).

Oy



QEEG States x 8 Response Parameters Mapping

State WPS El CIS PD EF MP DR wT

Hyperarousal 1.8 3 3 1500 2 0 03 9

Hypoarousal 35 7 4 500 3 2 0.7 7

Depressive 2.5 6 3 1200 4 1 0.4 10

Anxious 20 4 2 1800 3 0 04 9

Balanced 30 5 5 800 2 2 0.6 7

Color scale: red (low/restrictive) — yellow (moderate) — green (high/expansive)
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MBSt LEfof] A7 |=, AFH 72 HH2ZAM:

(a) 1971 2 EEG H|O|H =2 R E J& ZE T O|O|EH|O| A CHH| Z-H2tE =4

O| QEEG HIO|OIHE MEdts HARAM, 7] BFO| 20t £ Theta/Beta

Ratio (TBR), Frontal Alpha Asymmetry (FAA), Posterior Alpha Power (PAP),

High Beta Power (HBP), Coherence Index (COH) % Peak Alpha Frequency

(PAR)E Z&ot= THA;

(b) AH= & HO|OFHE Z7d Ao 830, Hyperarousal, Hypoarousal,

Depressive, Anxious X Balanced & StLt2| 41 HEfE 2&/St= THA

(0 =&/l M8 JHO| tiSot= SE O+ 0id HO| =225 H 871l SH

D7 — & SE=(WPS), SME ZE(EI), 21X £3HCL), FX £0I(PD), A&

HI (EF), BIEFRIX] R =(MP), 2I-EDR) X ME=HWT) — 2| 7|24 =&

St= EHA;;
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B 10] JANNM, EHAl (02 F o7 == =, &3 Ho|2OpFHL
Z-"= "Hjgrof 7189t 7HES X (1 + o - |Z)/3)8 &30 Di7H 9| X
T2 MESHE], a= 0.05 LHX| 0.20 He(o BHE A0 A2 EFC=Z
St= 2.

¥ 3 (558

BT 10] UM, L ALEX0)| CHSH AltE 2 22l 52| QEEG
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