< ¢

K % ¥ M (ERRRREIR)

Qinghua Daxue Xuebao (Ziran Kexue Ban)

2026 £ 6 A

H

$Ie2Y,
¢ T
SEBS ARFZE
bopoad®

01 FRAR K K Iy AR FAR 3 R 308l 25 KR PP A

Jiik

E E, & X, T R, BB e 1061
02 PURVEENY B RS R M8 K 14 5 A R I 7 2% 12

e &, B #, NEKF, NEE, SARE

- 1070

03 kT 3E 1 R AL A 4 WXL it Ut 455 AiF 23 BT
04 [MIELE 6] G584 T 69 KRR AR AT

A, REMA, KRR, ATHER, &

-+ 1088
05 fli7K %5 g HL ol m v 22 F 2 IR T SO RIS Tl R B 4%

Xf 5
Eaar, kAKR, T F, £ &K, HER
«+ 1096

06 K& T HOGHIUH F0IH 6 A M 25— e 2 G 48 D

Mo ¥, #mik, ¥ %, IHw, FFiz,

B B, R eeerereeeeiesieneiie e 1104
- W IR -
07 HERRZZL5HM A SRR ERENR

R, FEE, F  FF i 1112
08 I I U HE 1L S LAY Ay BL o 1 BB

kg, TEMN, BEHE, ZRE, EAEE

09 T 2 YIS 09 i 0 B 5% 22 By ik
I B, & &K, BFW, K O e 1134
10 —Fhfe 4 LKL 3 3 LAY 3 T 25 ek

AR, R, KA, E OE e 1143

S

- B3 -
11 BT pi g oo AR B R () ML N 48 30 5 g WL B A 5T
ABER, HEM, Z @, Kk N, E#x
- 1153
12 BREYHFTEHFI-E AN FHEZ BiRth AL
e, EOH, ELBFA, K E s 1164
13 JEGMEIRES R I8 A M 00 A5 8 R M Al T i
T, FE B eereeeren s e eeees 1178
14 b HoAR i FC AR £k 58 w1 22 e 3 08 A HLAE 33 g P IR
Py s
sk, F KR, KRiL, FER, AKE
- 1190
- EREXE -
15 25 B 557 HL IR 55 e 0 T2 B AR F T i
WAEE, E4mk, S k., TR, £k,

16 ERERE KA g sh X2k s RS
Exk, %k, FarMm, Hwk, I 0,

17 FEF YOLO HESE /Y BE 3 o ) 2% WL 3 0 R 101
2N B, ETEIR, FEE s 1224
-HBHIE-
18 THT [n] il 7K 256 5 4 U A0 4 199 7 A2 0 R Ak s B AR R 1 5
KIE
Bz, E Ok, K& Gk, REH, #HXR,
- HENREEEA -
19 BT b FERR N B by R R AR 4 43 A0 2B 55 B Ak 5 A
ek &
o8, ¥ oW, FEE, AXE, Ky,

[HAFIEASZ] CN 11-2223/N * 1915 * m * Ad * 208 * zh * P * Y80. 00 * 700 * 19 * 2026-06



JOURNAL OF TSINGHUA UNIVERSITY (Science and Technology)

June 2026

Vol. 66 No. 6

02

03

04

05

06

CONTENTS

FIRE SCIENCE

Dynamic risk assessment method for the failure of key protected
assets in wildfire scenes
WANG Zheng, JI Jie, DING Long, DUAN Junrui s«=«eeceeceeceeees 1061
Explosion characteristics and critical conditions triggered by the
self-ignition of deposited pulverized coal
FAN Jing, MA Li, GUO Ruizhi, LIU Xixi, YAN Yueyuan ::-+-+--+ 1070
Analysis of turbulence characteristics of a heading wildfire
based on a nonstationary model
LIN Chuanying. LI Xingdong =+« s+« s+ s sssssssssssesansansansanses 1080
Characteristics and behaviors of fire plumes in concave vertical
structures
XU Huasheng. ZONG Zhiwei, ZHANG Qiong, HE Huagang, LU Kaihua

- 1088
Fire risk assessment and fire control measures for steeply
inclined cable tunnels used in pumped-storage power stations
TAN Tiantian, ZHANG Jiaging, GUO Yi, JI Jie, SHANG Fengju

- 1096
Smoke-methane composite detector based on laser scattering and
extinction
CHEN Yang, HUANG Lida, XIAO Xiao, WANG Kedi, LI Kaiyuan,

CHEN Tao’ YUAN Hongyong R T LR LR L R T R R T P PP 1104

MECHANICAL ENGINEERING

07

08

09

10

Countersinking errors in automated drilling of frame-type
stacked assembly structures
ZHANG Jiwen, WANG Guolei, WU Dan «+eeceeeeeeceeceeceeceeees 1112
Analysis of impact resistance for harmonic gear drive
mechanisms
JI Shuting, BIAN Xinyi, ZHAI Zixuan, YUAN Erhao, KANG Cunfeng

- 1123
Residual modeling method for wafer bonding based on
multiphysics field coupling
WANG Rui, LU Sen, YANG Kaiming, ZHU Yu e ceeceeceeceeees 1134
Dynamic characteristics of the sliding guide in a telescopic
mechanism

PU Keliang, SONG Yuyao, ZHANG Jiayue, WU Jun  =+=eceeceeee 1143

AUTOMATION

11

12

13

14

Research on the mechanisms of robotic motion policies based on
a neural causal model
ZHU Xiaoqging, Bl Lanyue, WU Tong, ZHANG Chuan, WU Jiahao

- 1153
Multi-objective optimization of helicopter-unmanned aerial
ehicle cooperative rescue in post-earthquake scenarios
LIU Quanyi, WANG Yue. Al Hongzhou, ZHU Pei ~ +++seeeee 1164
Evaluation methods for the intelligence of unmanned monitoring
ships in non-cooperative scenarios
LEI| Mmg' ZHANG Yi B IR T R TR TR TP RTTRYT TSR TTRITI § £ .
Intelligent cooperative control method for multi-rotor unmanned
aerial vehicle swarm incorporating target allocation optimization
strategies
GUO Chubing, LI Tao, ZHANG Lidong, LI Fugiang, LIU Huaiyuan

- 1190

VEHICLE AND TRAFFIC

15

16

17

Research progress on driving fatigue mechanism and

monitoring-warning technology

JIA Shizhe, WANG Weixi, LU Bo, HE Junni, PEI Xin, SHEN Shifei,

WANG J|a R T IR TR T RS SRR PR B £ 1)

An enhanced automatic emergency braking system integrated

with high-precision maps

LI Haoran, Sl Haojie, XU Shucai, ZHENG Sifa, SUN Chuan. YANG Junru
- 1212

Intelligent recognition of apparent defects in tunnel lining based

on the YOLO framework

LIU Yong, WANG Yaqiong, WANG Zhifeng ~ «+++s+sesseesesseeses 1224

ELECTRICAL ENGINEERING

18

Loss characteristics and correction of 3D symmetric cores for
rectifier transformers in deicers
LIAO Yi, WANG Qian, ZHU Xiao, ZHANG Zhijin, JIANG Xingliang,

XIANG HUIying +++e +ssvee sesvnesesvassnnneennniesnnieeenieennnees 1238

COMPUTER SCIENCE AND TECHNOLOGY

19

Distributed government data sharing and exchange system based
on geographic-aware routing and intelligent agents
WANG Yun, TA Na, GUO Yifeng, ZHOU Wuai, ZHANG Wanzhe,

FENG Jianhua ce+ceseeseeseseoseoseoseorernensesseaseaseeseeseess 1249



