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Abstract

The Online reviews are a collection of consumers’ true voices, from which users’ perceptual evalu-
ations can be obtained and used for product improvement design, which is of great significance for
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promoting the development of smart toilets. Using text mining technology and Word2Vec model, a
perceptual evaluation study was conducted on 10,092 product evaluation data from JD Mall. The
study found that intelligence, structure, price, function, quality and appearance are the focus points
of users’ evaluation of smart toilets. Although users highly evaluate the appearance design and
structural comfort of smart toilets, the practicality of intelligent functions and the cost-effectiveness
of products are still criticized by users. Based on this, suggestions for enterprises to improve smart
toilets are proposed, including continuous optimization of appearance and structural design, pre-
cise enhancement of function and intelligence level, and realization of reasonable matching be-
tween pricing and quality.
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Figure 1. Research framework
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Figure 2. Smart toilet brand echelon chart
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Figure 3. Smart toilet online review data description
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Table 1. Top 20 adjectives and their word frequencies
= 1 HZ AT 20 AR R AT

TE2 ] GiE i 2ot GiE
A 2309 1R FE 186
J7fE 651 1R 4T 186
T 547 56 181
fiif 4L 465 ] £ 170
[ PN 337 58 163
Hid 275 14 163
fiE 267 fal i 129
EEs 265 Tt 127
i 260 Ervas 115
#7R 242 N 111

24. AEEEEHNHESEE

) B PR RRTT A S (one-hot) #7143 Af 2 (distribution) 7 o A FGR IR V2K I B 7 gAY,
AEIAF R, iR IR KR 2 SELERE G HE[9]. 40 3T I8 8 K v S 31— N AR 4R FE 1
) B S (RS, B AR BL IR/ [ s TR PR A . 28T 2013 R AT 1) Word2Vec B & 43 A 2]
TCRTNE AR, B T SR B BT 1) 37 75 AR DL RS R X — 1R 1% [10],  Hh k7~ (Skip-gram) i B Flide 45
A4S (CBOW) BB SR - Aa0im] [l AR R [11], W3 IS X AN &l 4 From. CBOW. H b SCHAR T A0
1i], 117 Skip-gram B ORISR T B R SR . AR R, AR G Skip-gram 78I 2R E R R 4E
FER RN, HOa AR RS SO IRV ER M AR B R A [12].

CBOW

skip-gram

Figure 4. Two kinds of word vector models of Word2vec
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Table 3. Subject and feature word classification table
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Figure 5. Confusion score
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Figure 6. Cosine distance results for core features
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Table 4. Perceptual evaluation seed words
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Table 5. Product characteristics perceptual evaluation of value
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Figure 7. Core characteristics and their perceptual value
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Figure 8. Sentiment Analysis Table (Part)
8. BRI R (ERSY)

XS, Bahfis. B, B Aok IR MBS BUK. SairHn ORI, Bk
KL R 2P R ARS8 AN DL R SRR T A2 R B IR R o i, SRl R B W] B 52 1% Jkas
FRE . PREE R LA F R AR R Sk SIS 2 R, SEORAEUER, ST o RS
TPEAN I SR A S T R R AR AN P 2 1 A BN TT RE R R M S 4515 > VLR A, e Thig
R R TT 30 KR 5 i ROR DA SAS [F) TP o SR D RE A 4 AR 2 S5 R R 08I0 1 i D e ot /2 L 7 7
SREHESE:  E Bk AT BE TC T2 AE G TR T b 7K 75 SR s A 28R

EREFIR, AV AETFARANHET B RE A, SRS A [7] 117 37 A S A 1) S B 75 SR AT 1 2 A A
DhReffive, w5 E HERE G 2SR . RN, ZRBOIEERTIR BN, HA IR feHoR
R AZ05e 4 71, A REFE B AL T3 HAMRR (977 St DU REAT IR 55, AT S Bt R 22 A, SR TTHIH 28 06 i
FEL AT EEMLAE L

4.2. FHERAIPMANGEIZT

FEL B, RSN P B e R AT T R — BN R SR 2R, AT R 45T St R “
DRI RO ™ i B S e o 7 ity FCAL 3R (R A [24] 0 3 23-H F P SR w0, DR B il 2 T R e A
HISM M AREE T ARG Al AT — WIS, B B S ARR T T S Se i MEAORSEI e T fie, DI
7K R BT, AR RE AL b AN BT BN R R AR, RS S AE . Al
JUE AL RE DM AP BT T, S a5, 365, DAL e REe, DURFS A vt 2B
PR s — B, MG oMy 23 (I SR SR [25], AT HL S 2RI RS 4T R RAF (5L A

R EIE L A 4 45 A B X P AR A P SR P AT 3 P52 AT L LRI S, 523 2 R (i R
B BIMRAE . & BN AR Bevh 75 B4R A 25 B s VRN L 7 B AR, dn™ g R A

DOI: 10.12677/design.2024.96796 1228 s


https://doi.org/10.12677/design.2024.96796

Wt &

o MO &b
WA

10 100%

9
80%
l\

6 \//\ \/’/\ >~ 60%
5
4 40%
3
2 20%
1
0 0%

B3h@i=k e ME #T 'R Bk A3k Ak

Figure 9. Mood scores for different functions
E 9. TRITIRERIFER S

JE AT 38 IR I 2B EAT Bt I RN, B 75 8 R AT & AR R 4ERZ . AHRLRT, W2 R G
B R BT WUR e AR R AN BT VRS 2 DD RE A SEELER MR T P A AR B L
ARGt . B R DM RER D BRI IN, WER N AR A M BT AN B, AN TR G 2 R B A
P EE . WA IIET . M TR AR G [26], HERELES . TR S — R AR W R I AR 18
{0 TR A AT 2 £ T A AT R o SZ B B Ok, AT I i i B 7 A R i DRI, Ao lb P17
an SNBSS A IS 5 P AR5, DU I Y B R, O R e S A SR LA 5 S P B T4

4.3. ERENS MR EIELE

B TR R PR PN B RS, TN AR AIE B N UL X T, X — IR 17— A S i)
BRI AR TR B S MRS ARULAS, SO PBEAS HTIA K R I R B R AG REh A  BY A R (H
IRERIIF=5, ae% 2, PR HESHN RS RABN[27]. SN FEEEN, T HEA RHE
WH BRSNS TIERET L E A st L S Sil. R, e S ME &0t
A RS N L M SR A HE T, 45 B T R A 5 RIS [R] A o AR5 DoNews (199 2% & VR B 44
VF 22 280t T WA TE BB AN RN A7 8 B A T BE 22 TR I Z g, 3t A TH] s B 77 8% 68 S AR 7 1A LE 5 T
ARMAE. BARE, H&BEM. BT R ThRER R #e A ¢ 4% 18 H 2T 3000 % 5000 st [X
(), 7T 5 v i PO Q0 4 VAL i T B 11 85 B S0 AR I A4 5000 TG A b o THIXGFIX AR I TSR B0IR, Al id 1) 7 2
VAR AR SRS, O BRI R TR T T I AL DR AR RE, QG AR IR T e A
B e A it L[ 28]

5. &5

ARk, FEE T SAWITI, B R RO B B E R . AR, BRI BE S AR LT
WHEAT SCR I RUBAE VR Ja AT, i T T AR S A 7 i VA7 AE 1 20 AR A D T, Iy e[
AL SERITEAN A < Ui e R B PE AN BRI 55 o AR SR /R, ASCHR T e S0 A AR ORI
FE KRR =RITIA: —RAEHESRA DDA 5 8 BEKF, Wi ORAE — TR RE AT RE VI S O AT P (R i, T
RS RSO B AN S A BE T, DU S R SR AT S R IE R = =R

DOI: 10.12677/design.2024.96796 1229 Wit


https://doi.org/10.12677/design.2024.96796

Wit 5

SEMT 5 R A BRULAS, LR BE S IR OV BT R R a0 4 o XS WS AN R RE AR AT L
RKKERBANEZE, PR REHESN Z IR G S0 R — R4 )1

x B
ST BRI N EE B4

SE3CH

(1] HGdn, R, I BT AR MR AR R i B AR 0], SRS S A e, 2023, 30(11): 15-21

(2 3KER, AR ELTHE S0 0 B e ——JE T M A R (L), 250052 91, 2022(7): 154-
158.

(81 EM, (AR A Rk LI B 0 R R F P —— 3 ORI R I BT[], i 2
i 5 SER, 2020(2): 120-123

[4] HBAIN, iz, HER S0 FE T e 2R 5 R oA 3] ) BT TR RR [J]. AR TTE K 22 244 (B AR B2 ),
2017(5): 52-65+79.

[6] FEE, skEME, E7K, & GUREREAA TR LRA D], s oA 5 AR I, 2024, 8(1): 1-15.

[6] A, BRMSEH, KA, 5 ST RORELIT IR T AR B, o L, 2022, 38(2): 111-
117+129.

[71  JHITHE T HEIRIZ BRI T O ST [D]: [ 22 A8 3], BUMl: Wil TR K7, 2020.

[8] IR FTAELIF IR REHI P R O FE[D]: [t i 5], KA # AR, 2020.

[9] Bengio, Y., Ducharme, R., Vincent, P. (2000) A Neural Probabilistic Language Model. Advances in Neural Information
Processing Systems, 13, 1137-1155.

[10] %S, ™ML=, oo, TR 0 44 G HRON O DR B0 SR A R Rl R A RS L AL 72 [9]. B 4, 2024,
44(1): 37-47.

[10] R0, HRUFE. RIS IO R FR IR R 2 0 R0 —— S F BRI R A BT . AR 5,
2024, 43(4): 156-167.

[12] Altszyler, E., Ribeiro, S., Sigman, M. and Fernandez Slezak, D. (2017) The Interpretation of Dream Meaning: Resolving
Ambiguity Using Latent Semantic Analysis in a Small Corpus of Text. Consciousness and Cognition, 56, 178-187.
https://doi.org/10.1016/j.concog.2017.09.004

[13] ZF&me, 28, XHEE, 55 ZREE: KEERIA KBTI 2 AR B 2 F R[] F T E ELPFIG, 2020, 23(1):
28-39.

[14] AR, DRI, TERE, 4. % REARE RV R HURI B B RR R D). M 5 R, 2021, 36(8): 1174-
1185.

[15] kRS, AT B AERE BT 5 S0 L[D): [t 22Ar it 5], Kvb: EB R, 2018.

[16] oM, B0, FeTRHods N TR RER LR P PRI KM BT 0], g A 10 5 4E4, 2022(6): 123-126

(7] BRRT, BORA, FI08, S R RO HUBI EERSLAR AR, s R, 2021, 35(6): 55-
62+73.

[18] EEfRWE, XI5, 60% H, 55 BT AT ST 0B LR AR o0 BT 2% AR IE U0 D7 5[], T2k, 2023,
51(10): 2936-2949.

[19] FEfEMs, e, 15EAR AW b b7 IR £ [I]. B RE R SE 44, 2013, 8(4): 349-355.

[20] BRSOV, Hred, BB, SE BRI NI R SRIZHEPT U], 5 ReA4R, 2020, 39(3): 308-316.

[21] wkrEh, MR, EEM, 5 R TELIFRIZHE 0 B IEPF O ER 7E[]. BURHIE TR, 2021(12): 13-20.

[22] REIT%E, 2. ZEERAERDI[]. FE 55 WM, 2015(4): 11-13

[23] BRS. “ZZE"E R TSN IR RER E LR T U] J& &, 2023(14): 20-23+62.

[24] BUEZE, T390, ZME IR R OB —— UL A = AI[]. #mBL1L, 2006(9): 35-36.

[25] ORARh, ZEmEAE, XA, S5 AMRUETEUE XD P W SR I AR IR 5 SR R RN [I]. B

#%, 2020, 52(11): 1352-1364.

DOI: 10.12677/design.2024.96796 1230 Wit


https://doi.org/10.12677/design.2024.96796
https://doi.org/10.1016/j.concog.2017.09.004

Wit %

[26] WifEwt, sk, £ZE, S TR BE AR R K Th A 2 R A B I R B AR K I TE[]. PR RS, 2024(1): 54-
57+156.

[27]  EAh. HeT 9 TGRSR RE DA B AT ). Dolkit, 2019(10): 64-66.

[28] EEY, ELE&W. “WHIRAT R EE TS M SN F TR AT 3], B Re RS 5 R By,
2022(2): 71-73.

DOI: 10.12677/design.2024.96796 1231 Wit


https://doi.org/10.12677/design.2024.96796

	基于在线评论挖掘的智能马桶感性评价设计方法研究
	摘  要
	关键词
	Research on the Design Method of Perceptual Evaluation of Intelligent Toilet Based on Online Review Mining
	Abstract
	Keywords
	1. 引言
	2. 研究方法与数据处理
	2.1. 研究方法
	2.2. 数据的采集与处理
	2.3. 在线评论数据预处理
	2.4. 词向量模型的构建与验证

	3. 智能马桶用户评价分析
	3.1. 核心特征提取
	3.2. 产品特征感性评价分析
	3.3. 整体评价分析

	4. 产品改进分析
	4.1. 精准强化功能和智能水平
	4.2. 持续优化外观和结构设计
	4.3. 实现定价与品质的合理匹配

	5. 结语
	注  释
	参考文献

