i

&

FEmR T RE

E| Bk #8

a| ][I 1O]I

» PEESHEFETREERTIENRLT ISSN_1002-4956

3B T CN 11-2034/T
W RCCSE i E 1B R HE T CODEN SJYGAR
?Q“ hESEH 2
Shiyan Jishu yu Guanli fﬁf%%%%
Experimental Technology and Management A

ABE REmSIEUnE LT
EF2iHPV-RCNNBISD BRGNS M
IR RBRE 132 RIS I e A R I ER B IR B E RS
SIEMPUNEFiHEENSERT

EF SRR IR E B BTt

iR LB SRR R E RS RREE SR
PDCAEMIERENASKIIE S EESEESENNURSRE
SRR EREARNREHRENEESSERERR

ISSN 1002-4956

9“771002 495224

PEARENEHESEE




Tt e sin

Shiyan Jishu yu Guanli
(1963 Q1T ATF)

FE: PEARKNEHRFA
Eh: BEXE

E4m: EITHE
BlE%: Zmil
HEBMEE: Zma (3)
HiE: DMt WOUR wima
KAZE A W R
wmE: BT Bk 0T
k17 BB R R &
HEEF: WIPEEL . BEREES -RAIKK,
1963 415
HiE: (ERBEASER) HEH
Mk JbHCTEIE X TE AR AR R 45
#B%%: 100084
FELR38FE . http://syjl.cbpt.cnki.net
HIEIREIE: 010-62783005
HR#E : sig@tsinghua.edu.cn
J-&HIE: 010-62797828
TTFIZ4THIE: 010-62792635
HR#E : syisygl@tsinghua.edu.cn
HARE &1T: WK RAEA RA
ks 6T EE RN B TR A 62
#B%%: 100084
ENAR ;b 5 AR 15 £ B R A PR A ]
ZITEE: ERIATFRLT
El BRFRAEZELLH IR S : ISSN 1002-4956
ERNgE—ZELEHRWS: CN 11-2034/T
EFR#I % : CODEN SIYGAR
IERERID: TR 5202000455
HEB®: 2H20H
EfMfr: 26.007C/1  &4E128]  312.007T
g 3R A Il 9 2 B B 19 S0 B4 B S A
- PE R O AL RR)
- PEZLHIT (k) B
- 3O BOHE B R R G BT A TR
- P E R R
- o E 2 R 2R TR B
- vh R4 SO B PR
« PSCRE T A
+ HSCH T TR 55
- P ESARRISCH (P SOR)
- P EPHE IS L
- EE (SIFREICH) (CSA)
- EE (feFEscH (M4RR)) (CA)
- EE S A TREE (NLER) )
(Ulrichsweb )
- SR (CHER R SO (4R i) ) (WCA)
© B A (H A B B R 3R 2L BOHE PR
(#E) ) (JST China)
- EE (HEEREHEE) (EBSCOhost )

$39% 2 (EE 3064 ) 202242 A

# LA MBS BAREENEGSE 523
KI5 24 TE BRI T oo E2
35T Hadoop 1917 1k iy 24 SRR BB R 57
......................................................................... B, 656@, ks, F
RBBKE Fk

MO/ Bl 4 KA 141 85 M LA B B A Ak il 85 S i B M RE PR 27 B SE B8 e i
, B, Bk, &
E AR B IR R TP AR I R R R AL e F(EE, B %, BEé
LT PV-RCNN 114 3D H A5 k6 I i Se 36 Al
................................................................................. ke, 3AR, LFR
FETF 30 N I P 9 A 2 S R B ) il K Ak B S B R T

A~

I, R, IARF, F

......................................................................... 2 5

TR DU R S B ) 2 M RE SR AE I oo 4% gk, Bm, HHE
NiFe04/BiOCI & & 48} il £ B St fi fh 5 ik B LR 255 6 S ik o
......................................................................... fAT, BARAT, M, &
BT E G ERYGBEITE 2R SRR 7 B A, K B, #fm3
FF KITTI RN TR B SLAM S0 Ph
......................................................................... F %, LR, Bym, ¥
— T RIS 2 B FCA QIR IRV v Aok
A= ) AR VR A 12 T 8 T e i R TR I Y i O A 1 BB AF 5T
......................................................................... H O, R, M &, Z
T Knowm 1ZBH &1 2 £8-9 LRFD 375 FPGA ity it5 95

R

A R R A
Sl FA BN (B B SEIR BT e % 3, WAE, X
SEIN R ARTE B A5 B SR A B e FIRAA, fRiEdE,

x

HE AU 248 2 S Bp R T B3t oo DA, @ R OR,
T SLAM I ZHLE N DMEHB PR oo il A7, BE R, R,
PO HLRE O A S S P S UL B SR BT e FThAE, 2 &, Bk
X B35 & T 4]
KB 4 BB A 4 R 5 I 2

......................................................................... BLE, & F, SpiEF,
BT IR R RN R RS 4 &, £ A, F454,
BT ZHBIMIEIRIEOEE 10 T I it

......................................................................... EF OB RIXR, MFER,
A2r el W 7 AT AT 2 T B R R DN O R - B AR #h . EoRER, 2] 3
T PO 4 I A AR 9 0L 2l 2 S T R R

................................................................................. WA, B, ¥
—FhiE T CMOS R LA i) ADC BRI - i %, ERF, #U I

LhHFHAR Lk E

Fe Al By R H R BB SR 2R - E 0, % ¥

8 SN O TIORN T2 G104 R—— g, RAST, Ak

B A HLHE 242 19 M A5 PRI e B 5 550 3
......................................................................... B, R, A, %

4

4

13
18

23

29
34

40
45

50
56

61

66

73
78
82
87
95

100
105

110
116

119
124

129
135

140

HATFIEARSEL: CN11-2034/T * 1963* m* Ad* 272* zh* P* ¥26.00* 6500 * 52 * 2022-02



MOS, 5 1k FeOCI 2S5 i 4b 3 8 AU YL b 25 A S B0 i 3T
.......................................................................... Tk, MTT, HBF, ¥
DI -l 125 B ] 40 P W B K v Cr(VI) 9 A= 900 o il
.......................................................................... fEEs F
AL 5 TR AR RO R % 2 FH] B 455 SE
.......................................................................... B, 2T A, NXLE, &
WrRpRHLA 20 KW ABE S SC B0 2 BRI oooeveeeeeeens L, B, RAEHK
FT AR AR UOE NP R ik it MRS, BRAFE, r—R
B AN KA 13RS BRI ) 2 S H IR B W 5 5236 B
................................................................................................. BEa, ER%
RV U 2 A% B AR RE BT SR 5 A S g T
.......................................................................... I OB, REE, EaE, F
T A B R IR T 2 K H AT R 2R B A T B SE g i
.......................................................................... ?,g‘;/?\, :f,]\;?é‘%]—, g;];p‘}%’ 255—
T MATLAB 5 ROS HYHLMUE e 5245 & SEH-F 5
.......................................................................... O, EHE, XL 2, %
55 0 T 1) 09 E AL 2 BT —— LA R BH RE AT 42 1 25 24 441
................................................................................. ki IO, kK
FT MC-LSTM ITELAE N A FHIBN RGBT oo K, 2 B
AU 1] B8 5250 B2 W R R —— LU XPNAV AR g 1]
.......................................................................... wAE, kB, BN, &

Aok KM F

T P BT B AL il ARSI e A HES A 2
................................................................................................. #2008 &
SRR S S R LA A P R LB (R AR S B
................................................................................................. A A&, 3XF
LB EAHRRE &5

iR A2 A 0T R ) B RE A S 3 B A AU R
B,
VA T35 R TH R AL S0 00 3 f I A 2 it 28 4 P
.......................................................................... REX, SEA, # 4,
R SEA Al S B0 % B A BT LR L I SRR S I oo i
FR A LA =T WA B R TE oovveeneenns RAEF, 2+£H@, B F, F
PRSI A AR S A IEE v FEW, KE

%, Uk, &F

]
hY

o
.......................................................................... ?%

+,o0m F,

+

+ 4B

3

2HeRBEER

e A A I 8 T R i 15 1) S8 % 5 St AR PR R

.......................................................................... B, A WE, O R, &
M EILRIRA T “SCUI B RS AT e ® K
SRR A C B 5 U AT BRI SR R ERATT <o REY, EHIF, Kk %
o0 MR A A B 45 £ 5 2 i 5 R MR R TR AR R v FREM, R U, REK
HE AR AN & AR A BHERT coveeerereseese e, 5] A A

AR

LR EME S AARAG (H)

R R e A RAE (31)

AT AR AT EHAA RS (46 2)
NESTE (3 HE)

L7 ot FAE B A R (45 4)
ARk () HEARNS (HE)

146

151

157

162

166

171

177

182

188

193
198

205

210

216

222

226
230
234
239

243

249
254
259
263
267

(ERPFALEH)

DA EFAVANG]

(LT EXY

Ft—EHEEERSEZE

£ £ IHEH

o (EERESHES)

& # SEE KO A &
& B BHEM BEP BERE

BlEE: (ZERESHR)

E A K % NAHF B F
B #& RER ORER FEHR
FHRE F R ERE E %
BARE ®TB FTEF R X
#FXE FEX REF

o OE: (BEREIHR)
LEE £ # E % IEBH
IHM EEA LIAK AsF
EEAA LRF AT SER)
&R A% EE% N 4
X # XNEF KA XA
Ak HFwik REL B A
IEA IAEM IEEA IMan
* A £ % F F £ £
FXF FXAE FHG FRE
ERA FER B K e
wmEX MEE £ E ERKX
IE FIARR ELE kT
RO R Motk ek A
KA KRH REE KER
REF KEBRYH R OA R OR
hod RRR HRBRE TR
Az &K B #H % HEE
HeF #EL WL KA
FRF EHF TRR EE2
#EE @& K  F B K
FEY BBE AEBE HER
EEMG EME RtL B
BAKR HER HLER0 £AL
RER &% BEAE HRKA

AR (BERLESHF)

E X E & BEKE Z¥X
Bk EETR OREHE REH
% Al

5 5l 3 5 B (L

IR BEEESERAS
ERFFEEERERERAA
EEFRITENERREAERAR
EHRERREKEFRAE

JRi

EHRA

EX 2
R
RATF
PN )
40 F
X
Fo%
FRH
F 5 R
ML
XABAR
e B
[ i
R
Tl
A=K
A
x F
frvg
N
v %
® 3
B H

B
HILR

S
ik



EXPERIMENTAL TECHNOLOGY AND MANAGEMENT
(Monthly)

Vol.39 No.2 Serial No. 306 Feb. 2022

CONTENTS

Special column: Standar dized naming and recognition of scientific and technological information entities

Research on naming standardization of large scientific apparatuses -« ««««-«-oreveeerese. WANG Jin, ZHANG Wenjuan, JJANG Yongheng, et al
Research on parallel named entity recognition model based on Hadoop -+« -« -+« veerererereeeeenene. CAl Yina, BAO Xianyu, LIN Yankui, et al

Experimental technology and method

Comprehensive experimental design for preparation and lithium storage properties of MnO,/carbon nanotubes/graphene/nickel foam composites
..................................................................................................................... ZHAI Xue, QIAO Jinshuo, FAN Cheng, et al
Influencing factors and optimization of colon organoid culture System -« -« -« oeerrrinin, HUANG Huigian, Bi Feng, TANG Qiulin
Experimental research on 3D target detection algorithm based on improved PV-RCNN ------------ FU Huixuan, LIU Lingfeng, WANG Yuchao
Experimental design of oily wastewater treatment based on oil-water separation membrane with adaptable wettability
.................................................................................................................... LI Lin, XU Zhongzheng, WANG Zizhao, et al
Experimental study on forming mechanism and bending mechanical properties of fused deposition modeling
...................................................................................................................... ZOU Neng, QIAN Lihua, HUANG Shufeng
Comprehensive experimental design on preparation of NiFe,0,/BiOCl composites and photocatalytic degradation of methyl orange
............................................................................................................. CHENG Qiushi, LI Yonggian, CHEN Xuemin, et al
Complex state control experiment of vehicle standard atmosphere lamp based on Bluetooth communication
.......................................................................................................................... WAN Guochun, ZHANG Tong, XIE Liyu
Evaluation of monocular inertia SLAM algorithms for unmanned vehicles based on KITTI dataset
.................................................................................................................. LI Zhen, LAN Tianran, JANG Chaoyang, et al
An innovative experimental design of teaching based on nitrogen doped graphdiyne:««««««-«-veoerrri SHANG Hong
Preparation of activated carbon by activation of biomass pyrolysis liquid and its adsorption of methylene blue
.......................................................................................................................... FENG Ping, WANG Huan, MEI Lei, et al
Design and implementation of 2-9 line decoder based on Knowm memristor in FPGA----------- WANG Xiaoyuan, WU Zhiru, YANG Liu, et a

Virtual simulation technology

Virtual experimental design of quantum metrology of Sl base Units:«-««-wororererereimrrrs HAN Tao, TIAN Sheping, CAl Ping
Application of real-time shadows technology in virtual simulation teaching:--«----«---eoceoeeeeeeenns SUN Zhenming, HOU Yunbing, WANG Lei
Design of virtual drilling equipment experimental teaching experience upgrade: -« «««=«=---oxveeeeeene. SHA Linxiu, GAO Qian, NIE Fan, et al
Multi-robot cooperative map construction based on Visual-SLAM -«-«veverereeeeinn. LIN Peiyang, XIA Yimin, CAl Shuting, et al

Virtual simulation experimental design of assembly modeling and hot-state measurement control of steam turbine
................................................................................................................. DONG Chunyun’ WANG Haoy CHEN X|a0|0ng

Development of instruments and equipment

Design of double-sealed valve seat for fully welded spherical valve body in long-distance pipeline
.................................................................................................................. CHENG Wenjie’ GAO Yong, WU YOUjing, et al
Experimental system for testing physical properties of agricultural materials based on virtual instruments
............................................................................................................................... FU Han, WANG Ling, LI Weixi, et al
Design of temperature measurement device based on multi-mode micro-ring resonator optical chip
........................................................................................................................ LU Jin, Zhang Yulu, REN Hongliang, et al
Application of chemical discontinuity analyzer in the determination of phosphate in branch river
................................................................................................................. CAO JlaVVe|, WANG Yongqiang’ L|U Fang’ et a|
Construction of hemodynamic experiment teaching platform based on microfluidic vasculature model
.............................................................................................................................. YANG Yamin, L1 Weitao, DONG Rui
Design of ADC module for CMOS image SENSOF =+« ««xx e errrrererereieei YANG Jianjun, WANG Junbo, LAI Guangsheng

Resear ch and reform on experimental teaching

Exploration of big data technology and application training model under school-enterprise cooperation
..................................................................................................................... WANG Xiaomin, LEI Xiao, WANG Lei, et a
Circuit simulation and application Of resonant gyrOSCOPE: -« -« -« «xrererererererri LI Yan, SONG Linke, YANG Fuling
Experimental design of the fast synthesis of metal-organic frameworks for dye adsorption ------------ KANG Zixi, CUI Xiaolei, FAN Lili, et a
Comprehensive experiment design on treatment of azo dyes via FeOCI Fenton-like strengthened by MoS;
...................................................................................................................... LUO Haijian, KE Dingning, WEI Xiyu, et al
Ice template microwave synergistic preparation of biochar for adsorption of Cr (VI) in water---- HOU Jianhua, MENG Zhen, HU Jijuan, et al

13

18

23

29

34

40

45

50
56

61
66

73
78
82
87

95

100

105

110

116

119
124

129
135
140

146
151



Comprehensive experiment on simple morphology regulation and photocatalytic degradation of Rhodamine B by molybdenum disulfide
....................................................................................................................... WEN Fushan, LI Yajie, LIU Wenliang, et al
Development of 20 kW combustion chamber experimental device for Stirling machine------------ GUI Xiaohong, XUE Haiteng, SONG Xiange
Design and practice of speaker recognition System eXperiment -« -« -« roveeererr RUI Xianyi, CHEN Xiaoping, YU Yibiao
Experirmental design on preparation of CNTs/polyurethane composites and their thermal attenuation research
........................................................................................................................................... JANG Yuxiang, LI Zaifeng
Comprehensive experimental design for preparation and performance research of radiative cooling coating
............................................................................................................. WANG Qun, ZHANG Hengyang, LU Songtao, et al
Synthesis of cobalt-nickel sulfide microspheres and comprehensive research experimental design of electrocatalytic hydrogen evolution
............................................................................................................. LI Chunling, SUN Shuangging, HU Songging, et al
Virtual reality combination experimental platform of manipulator based on MATLAB and ROS
.................................................................................................................... WANG Xin, WANG Xinqing, WEN Yan, et al
Task oriented hierarchical teaching design: Solar street lamp controller--«------orveeeeneeeene. ZHANG Dehua, WANG Zhan, ZHANG Wei
Design of online homework autonomous discrimination system based on MC-LSTM «:«ceevereriieiii. ZHU Xiyong, WU Yang
Exploration on transformation of scientific research achievements to innovative experimental teaching: XPNAV technology
................................................................................................................... SHEN Lirong, SHEN Rong, LI Xiaoping, et al

Vocational technology education

Framework construction of enterprise-owned vocational education in China from perspective of German dual system comparison
..................................................................................................................................................... XU Lan, XIAO Bin

Analysis of synergy mechanism, value and path of higher vocational professional groups and industrial clusters based on “Double high plan”
FITIPIEIMEIEALI O -« -+« e e et ZHOU Xiang, YAN Wenping

Environmental health and safety in laboratories

Exploration on safety teaching mode of basic chemistry laboratory based on strengthening students’ coping ability
............................................................................................................................... CAl Ying, LIU Dan, HU Zhang, et a
Improving safety management level of hazardous chemicals in university laboratories by targeted treatment
................................................................................................................ CHEN Xingguang, GAO Jiancun, YAO wei, et al
Practical exploration and reflection on safety responsibility interview system of hazardous chemical laboratory in colleges and universities
...................................................................................................................................................... YANG Dingzhong
Research on management system of third-party institutions in university laboratory safety ----- ZHAO Yuxiao, WANG Shiguo, ZHAI Yu, et a
Thinking on management of laboratory safety information in colleges and UNiVErsities: -« -« xoreverereieeieene. LI Shiming, ZHANG Jiadong
Application and exploration of PDCA cycle model for safety management of local university chemistry laboratory
........................................................................................................................................... CHENG Shuo, HONG Yidu

Laboratory construction and management

Thinking and exploration on implementation path of constructing national major science and technology infrastructure in colleges and universities
...................................................................................................................... KANG Zhiping, FU Yuan, XIAO Shuo, et al
Configuration research on deep integration of “actical training+ideological instruction” from perspective of value co-creation
............................................................................................................................................................. ZHANG M|n
Analysis on factors of allocation of instruments and equipment and effectiveness of budget implementation
......................................................................................................................... ZHAO Yunzhe, WANG Zijing, ZHU Zhen
Exploration on construction of comprehensive benefit evaluation system for large-scal e instrument and equipment in universities
................................................................................................................... ZHENG Jianbin, ZHAO Ming, SONG Xiuging
Discussion on quality management of life science public Platform ««««««««x e errreriii LIU Chunchun

Experimental Technology and M anagement (Monthly, Started in 1963)

Supervised by Ministry of Education of the People's Republic of China
Sponsored by Tsinghua University

Editor-in-Chief ~ Huang Kaisheng

Published by Tsinghua University Press

Edited by Editorial Board of Journal of Experimental Technology and Management

Address Service Building of Science and Technology, Tsinghua University, Beijing 100084, China
Te 86-10-62783005; 86-10-62797828; 86-10-62792635(Tel)

E-mail s g@tsinghua.edu.cn

Network http://syjl.chingjournal .net.cn/

ISSN 1002-4956
CN11-2034/T

Sandard Serial Number
CODEN SIYGAR

157

162

166

171

177

182

188

193

198

205

210

216

222

226

230

234

239

243

249

254

259

263
267



