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Abstract

The study aims to achieve early detection of psychological issues among university students through
machine learning algorithms. Using self-designed questionnaires and interviews with psychological
counselors, the psychological status of 1,000 students at a university in Tianjin was assessed and clas-
sified into two categories: healthy and sub-healthy. Back Propagation (BP) neural network and Ex-
treme Learning Machine (ELM) algorithms were employed to analyze the questionnaire data and
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construct predictive models, thereby enabling early warning. The results showed that the model
based on the BP neural network accurately identified 186 out of 200 students in the test set, achieving
an overall accuracy of 92.7%, with a sub-healthy identification rate of 91.01%. This significantly out-
performed the Extreme Learning Machine (ELM) model. The study demonstrates that the BP neural
network has high accuracy and reliability in identifying sub-healthy psychological states among uni-
versity students, providing an innovative and efficient new method for mental health screening in uni-
versities.
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AL BEEFE R IR EIR KRR, 21 HAYIPLE S IR K AUE K. s, BRI N T
BRI HARTE S ACBE BRIT IS, SR TN &4, KD 1 &AT R Refb R R (D25 11, 2021).

OB o R LA R I — MR RER RIS 0 1 & 3 N H kAT, R R TR IR KT . FEREEL
MR 1S S R AN IS, (H MR ™ R AR TS, WARIA BT IR T IR RS o 0o 388 (] 8 1) 7 BT A 300 % - Tl g
BB 1k EURA, R R R OEME R, R KRR TT I R B (40, 2003).
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2. ARFBVSHZ*
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FERITT, MR AR A 2R, RN FF 0 AN BN (N EFE T AR L), A EE
HUHEL 250 % 270 Ao ASUCEE L &R 7 104 1036 4y, B 1009 43, a2k 1000 173,
BRI N 96.53%. HF B4 530 N, &4 470 N, FERTE 17 £ 22 %, FEARKIM: R Ll i A .
MFEASE LR R R, K—ERA R0 267 1, RFERA R 253 4y, KR=FHA R0 256
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O ERAERE, 835 N EfEE. HeT DL i 4 SO A SR BT A 9T

22. WEHE

HHMERE. WERNSURBER. 2HEREM 13R, 6 2 F%5R). G 1 &R, 2
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REFAFGEM 130K, T 2 Zm) Aok S R (SRR BUAR T 1 38R, HAh] 2 RoR).
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AT TR BP 2 W 28 AR IR 2 ST HL(ELM) 532500 17 6 Bl 384T 70 A . BP FiZe 48 2 —Fh 2 JZ i
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n
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X wy REIARSE K DMEITRIRGERE S ] ML ITHERPUE, b ZREEUZE j ML T E -
S HERRR (Overall Accuracy, OA) i & 1) 2 FIFAE RUAEBARPEA L) 0 RvfEm e,  BERS % (OA)RENS
BV b S R SRE RO AR REAS IR BE 7T R HERR R (OA) T A 30N T
TP+TN
T TP+FN+FP+TN
A TP (True Positive) AFLFHZE, TN (True Negative) HELBAZE, FP (False Positive) fPHZS, FN (False
Negative) A# 1R H iR B A B % .

2.4. BiEae
% Microsoft Excel 2010 #= ¥4, {# Matlab 2024. SPSS22.0 1 UnscramblerX10.4 347 %45 43
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Figure 1. Correlation heatmap of various features
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3.2. EREBSTIES T

AW FEIELL BP A28 W 25 AR PR 27 ST HL(ELM) PR SRERE Y , S0 BRI B 2 A2 R R0 RCRABEAT T 1T
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A, A EERE 91.01%, SHERE 92.7%, IZRERENNZ 93.65%, MIASEHERHZ 91.64%. JE TR
SINLELM)BLRY, WEfE#REiR 2 78.84%, WEAFEIRMIZE 78.84%, IZRAEHEm% 83.36%, ML MENZ
82.07%

BP #1242 [ 4% £ Y 7F B P SN BB SR Fia b L30T ELM AR . 5 7] 76 S04 BE R 1 S AL HE R R
[, BP #HIZ /LI HIIEE]T 91.01%A1 92.7%, 1fii ELM B Ny 78.84%F1 82.65%. iXF W] BP ffi 4 f 4%
FE VR o B A R 25 AE 7 TR B B v PR AR R MR A m] S 8 (] 2).

TEMRREE S, BP #h& MR IERG IR T 185 fi2%4E, HERGR N 91.64%; Horfr, 33 .03 T {5
A, IR T 30 41, HERRERN 90.9%. LEAKRE, SUHEREEN 92.7%. 45K, BP MM EE
IEAER BN IR A OB AR R A T, B S A RS R

25 BRTR, ASHFF LR T AR ML B8 2 ST BP 148 00 25 A PR 2 ST HTL(ELM) B R 78 00 B4 e T
W EREETT, BAFE T BP FPZE LS TE OB AR FE R A Hh (RS 7, SO BRAEE RO 2 SR 4L T T i 7 v R
g KRB LA — DR EIERRY, SRR AR 2R, RS T OO R A R A, DUATE
SR M R IE T RIER .

Table 1. Sample division table in training set and test set
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Figure 2. Correlation heat map of the confusion matrix for each feature: (a) Results of the training set for the BP neural network;
(b) Results of the test set for the BP neural network; (c) Results of the training set for the ELM; (d) Results of the test set for
the ELM

2. BYFEZ BRI MR EREUR BB : (a) BP HEAMKIIZGELR; (b)A BP HEMEMNELR; O
ELM IIZELER; (d)A ELM MK 4R
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FEfBE . b R A A, DASR R PN AE T R

4.1.3. {LTR[a]RR

WS 5 ST A O PR R TS L 0 B2 A N SR A 22 4 55 i jlle TR NTIE FUATLES 5 S £ L B A AT
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FEVRUICO B A 2 AR 1T, BP 28 W0 28 A5 TR ) ST {t B 1L J31) S0 R i HE A 28 350 v T A B 2 STHL(EL M)
R, 43 AEE] 91.01%F1 92.7%. XK BP 1148 WX 48 71 K 2 Az o BTV A B R 501 7 T LA B o () Ak 2k
MR EEPE(IRE, 2022).
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