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ARET X — R, E S T CRNEOGHERSE 40 FL AN T AR i e 35 Rt B g 1 1 T2 ke S
AR, W AL TR /N T 2 mm, SE AL £0. 005/300 mm, £LAE 0TS Bl Y 005~
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4, FT B A IER S NS K, X8R P9 A A% 21 ) 220t BRUEA T B 28 A3 BRI, X R UED 1 557 I
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55 98 (full width at half maximum , FWHM ) J2 4848 [F] & 1 P s 220 2 B IS M EE S
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Y5 40 fs, P 800 nm, FHY 1 kHz) , BLPKHRER 2 0. 1 m), 73 W5 — BB - BOLHCR 6 I ™ A
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JE (RTS8 LS W AR X HEAT S 45, 45 S A0 R A% W 53 B2 A1 A2 A0 T AL ML AR | 4 S5 0 RS UL 2 /T At A%
R



12 AR A S Be R 20224E 12 A 5304

2 HKWERSHH

UED RS0 RAEAAT IR, R I AR e 5 A B R BCHE 20 T 30 A B A 7 4B, CARDIOIE 2R 46 Jin i
B AR, TR RRE N 3a) BN, FITAL & A 111-200-220-311 FRYEME AT WL, ef 5 it 21 A A7 5 RRE B IR
B AT AP SRR B - AR e A SR WA 3b) Fw , i €6 8 05 R IR iR il

K 3b) N F R AT R E R, BB 111,200,220 311 5 1 A4 45 AF A FRs 1 (FiT 5T 2R ) | Dl JoHg
FHE 5, 3 TR B LA A AR W TR, FRAS X Ry B 220 A3 A% I (RIS ER ) SR S LAl R 1E
UED Z G54 MR A Pt v | 38 5o 78 5 700 4 (R SR A1 A B A0 A2 S I 4004 43 s b 0 S5 PRI RE I B2 1 T ] 3 )
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R FMKSER T 1 ns MG K MK BOEHR AT T Y1) 88 TR T Bt i e vl 7
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AT IS W AR BAR X AR A B AR 25 X SR ERANAT . INEL 6 H A SR 1Ak v B 1] RO 24 9 JL
ps , T — 40 AR FAE 3 1L B RUBE R 500 ps~ 1 ns, SRS SRR | BRI B AR B0y 7= A4
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Ultrafast and superfine lattice dynamics in metal Al for automobile
processed by femtosecond laser based on ultrafast electron diffraction
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Abstract ; In order to improve the processed quality of aluminum automotive components by the ultrashort pulse
laser, the electron diffraction time resolution spectrum (less than 40 ps) of aluminum film lattice after
femtosecond laser bombardment is studied by ultrafast electron diffraction: the thermal coupling process of
phonon system of aluminum polycrystalline is observed in the sub-Angstrom scale and ps time resolution. The
evolutions of lattice temperature and lattice structure parameters are obtained. The subtle variations of atomic
motions and lattice structure along the various crystal directions are investigated and attributed to both thermal
effect and non-thermal effect. Understanding of energy conduction and lattice changing, as well as an exact
description of the ultrafast lattice dynamics of aluminum at the atomic scale provide a more refined theoretical
basis and data support for the laser machining of aluminum materials in automotive systems.
Keywords : ulirafast electron diffraction ;lattice dynamics;heat conduction; thermal effect; non-thermal effect
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of intelligent connected vehicles towards environment based on multi-task network is studied by inserting the bi-
linear interpolation layer into the bottom layer of convolutional neural network and modifying the pool layer of
convolutional neural network. The collected image features of vehicles’ environment are extracted by the encoder
of multi-task neural network, which is used as the input of semantic segmentation and target detection decoder.
The trained neural network is used to output the automatic sensing results of intelligent connected vehicles
towards environment. The experimental results show that this method can realize the automatic perception of the
intelligent connected vehicles towards environment. The target detection effect is good under different lighting
conditions, and the network practicability and semantic segmentation accuracy are high. It can meet the
requirements of the automatic perception of the actual intelligent connected vehicle towards environment.
Keywords: multi-task network; intelligent connected vehicle; automatic environmental perception;

convolutional neural network; bi-linear interpolation
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