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This paper proposes a novel contactless battery charging system using capacitive power transfer (CPT) technology. The aim is to
achieve an intervention-free energy replenishment system for soccer playing robots. When the battery level of a soccer playing
robotis detected to be low, it is navigated to the battery charging station to charge up automatically. Although Inductive Power
Transfer (IPT) technology has been investigated for such an application, the CPT technology provides a new solution which can
transfer power across metal barriers and recuce electromagnetic interference (EMI). This paper covers system design of a power
converter for high frequency electric field generation, proper coupling between the primary circuit and the power pick-up on board
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ABSTRACT

Robot soccer competition provides an excellent opportun
soccer game must perform real-time visual recognition, n

collaborate with teammates, and strike the ball in the co

autonomous (sensing, thinking, and acting as independery
resource constraints), cooperative (collaborating with ea

individual's capabilities), and intelligent (reasoning and pl

Furthermore, all these capabilities must be integrated int

integrated robots, we should use different approaches fr
paper describes our experience (problems and solutions)

share the same general architecture and basic hardware,
and utilize different strategies in their behavior. Our philo
possible sophistication to make them as robust as possibl
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Building Integrated Mobile Robots for Soccer Competition
Wed-Min Shem, Jalar Adibi. Kegelio Adoblati, Bonghan Cla,
Al Erdem, Hodi Moradi. Behnom Salen, Sheila Tejada
Computer Science Depatment / Information Sciences Instivae
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Abstract

Rabot soccer competiton geovides an excellent opponuniny
e poibolics sesewrch. In partientay, sibol players in 4 socer
game munt perforss real-time visual rcognition, navigee s
4 dysamic feld, wack moveg ohjscs, collsbare with
seammates, and srike the ball in the comect direction. Al
Bhes taaks demand robuly That an: s fassing,
thisking. nd ociing s independent creaturesh, eflicen
(functioning wader e and esowce  constrins),
cueprrative feallshorating with esch other 1o scoomplish
tsks that we beyond individual's capebilitesh and
ireellige reascning and planing actions omd perhaps
Tearnmmg froms expersence ). Farthermare, 8 thess copuibilisie
mist be integraled W o single and complere sysiem To
buill such inegaal mbos we sould use difenem
vl in separne resesrch
Thits paper desoribes our enperience (problems
i his sagpeat fod bk
fobaes share e same general

handwawe, bui they have inegratod a

their behavior. Uhr
i o s g e
1

aem nzhats perfommen weld (scorad §
ams in the ieapue) wd won the word
e midele-sized susol lesgue.

of & goals af a
s

1, Introduction

The RaboCip tisk is Far & beam af Bst-moving robats
10 compersively play soecer in & dynamic environment
[5,7]. Simce individusl skills and famwork e
Ffundamental factors in the performamcy of a s
team, RoboCup is an excellent sest-bed for imegraicd
robots, Each socver mobot (or sgent) o
asie sexoer skills— dribbling. shoolisg, paesing. and
recovering the ball from an opponenl, and miss e
these skills o make comples plays acconding 1o the
e sAralepy and the carent smation on e febd, Far
example, depending an the role it is playing, an spent
sl e valiie 15 position with respect i M peammates
amdl oppoments, and then decide whelher ko wiil for &
s, run for she hall, cover an apponont’s altack, or go
1o halp & teammmite

| have the

In the “middle-sised” RobaCup lea bitls are
playing in a2 B2Im x 45Tm g anca
B 0-T803-4300-x-5/98 $10.00 © 1998 IEEE

2613

surrounded by walls of Shem Bgh, The ball i an
official sine-4 wmver ball and the size of gl i@
130E0em. (In tho “small-sized” RoboCup league, ihe
field is similar (o a Ping-Pong table and the robots are
playieg & galf ball There is mo “large-sized”
RaboCup ) The objects is the Dekd ane color eoded, e
Pall is ved, ane geal is blue, the other is yellow, e
Fines are while, and players may have different colors,
Each seam can have wp w0 five robot players with size
less than S0cm in diameter. There was no height limil
in 1067, e snme sobole were up to 100em high Since
ihis was dhe first me for such & competilion, eams
were allywed o use glosal cameras, remote computing
precessors, and oer femole computing devices. (We
&d nit o dny oIFbORT TES0UEE 86 YOU GAN 566
below, becamse we belivve in el autonamous and
imegrated robots. )

Figuare i Integrated Soccer Robots

T buikd agents with er-pilaying capshilities, then
ane a pramnber of tsks that mvast be addressed. Firsi, we
must design an archiiostune o balanes e sy
perfoemance, Mewibilily and resores cansin
tsuch as power and computing cyckesh  Thi
afchiseciare, imegrating bardware and software, must
waork in meal-time, Seconid. we mest have 2 fast and
reliahle wiston system 1o doteot warions stk ssd
dymaniie ohjects in the field, and such o system must
be easy & adjst s dillerent lighting condivians and
color schema (since no Lwo socees Delds are the same,
and cven in the i, conditions may vary with
wime). Third, we must have an effevtive aml asccurse
matee sysiem and mast deal with  uneeriainties
fifiscrepancy between the moice conirol signals and the
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Based on double buffering technology to solve game development in pictures updated problem
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Design and Realization of Double buffer and High speed Serial Communication System Based on LabVIEW

EH = FAdrEEETE
1 o B = EESEEE NSRS ETLLbVIEWTESHSER 2220 e EEEEN TSR THEE HE ETRE
* 8 16 iFkoTa e &, I E RS, AT NiTEES B e RIS e s E s iEETheE.

High speed serial communication system was developed based on LabVIEW and R5422 communication protocol. Multi threads
mechanism,double buffer technique and queue scheduling in LabVIEW were applied for the real time data acquisition and proce
ssing,GUI display and database storage.Application result indicates the proposed frame can improve the operation effi-ciency an
d veracity,expand the program&#39;s functions effectively.

£ &g EFE H®EH £ER,
SHI Pei, WU Yuanbing, ZHAMG Zhiming, YU Youling { 1. College of Electronics and Information Engineering ,Tongji University, Sh
anghai 200092 ,China 2. Aerospace Research System Engineering Shanghai 201109, China )

etk RFAFETSEELEFR, TEFNESR (s,
H 4k {(UWSRT) - 20155F3817-193%5m

Machinery & Electronics

¥ ¥ 3 LABVIEW HiEFLERE ZSEEt MEaEf




BEIJING JIAOTONG UNIVERSITY LIBRARY JZ%KW“Q% ﬁ
4.2 MRICA AU R A

R BRAL AL B P A BE T 18] 4, L 8 1T IR 2 ) B89
M, ¥ AR A PRAEERF AT DR GE LI,

=B SGHARFEN LA AR BR ELER A I N A

i E simulate, simulation, emulate, emulation, phantom
H°F4S  playback platform

MNEPHEiA  double buffer,
double buffering technology, double-buffering technology




4 3 ﬁ%‘ﬂ H’Jaﬁﬁi'—?v

1 MK RETRA, MEHE & ORETHE (RS

2) RAMMRE. B, AiEbre, W0 TR, S, . AR
Rk g i . AT A 5 SRR LR R A ML RN, MU il

3) MEEANT, RAFEN ML 5, FERHLS MY I G, X
Wy AR TR, i

4) RN REAM R 135 PR AR % ) AN D B AN B

B e HAEAER: 4 (R
WERTE: *i T
BAME, 2013F479H12:20 ﬂ‘f" W )
AR EAREAR T, ! HI: 013F4H9HIT:30
B B 10559 —— W [ | AREAREL 0T
m LR % 185 THOK %692 — iR
A EAR 1077 —— W #AGA
#&Eﬁ%ﬂ o aﬂ{ 15886 LM A5 B
Tt | 27 FEuK 1l
Bl REH 1084 KAR 491 ——HidiA | | @RisEg o
JiedA 9 KR 3100 ] 15 ——Hhid
Beafl 19 RER 240 .
Wi 107 ”’%ﬁﬁj RS
AN 1025 REA 104 ; 3 4
o e CHRBENK (#5) 1934

WE G, S AR N PO RS 22 15] 11 )R PR
W - gl — L] RS
iZWi H S JH 4Lk CAECaCOF 4 . &idH,0,5410, 76

SRR, Bt AN NS aE =% T RS
(&E99.5%) .

5) WML TR RakiR. | SEEREA,

A % ] 3 O+ ——— A ) ] PR 2 E 5 %

o HP AN BIAL A T 77
“BRAEE)” Mk, A—ERRE “HrAR” &AL,
O kM REFH AR
“Fi” Mo, ARRE “ERE” X— A,
@ HERHE “HUFE” WSS
codes, regulation, rules, specifications
@ WA “HE” WY YE LA
criteria, standard
1 2% 1] 306 P EL R RS M A 2R o

E/A'ﬁ- Eﬁgﬁ (L_ﬁﬁ@@ﬁa 2’394_5
e A EGRE, HITRECORD: 15135,

HE

W44 BEREPS

a5 : L-Z3BiEssS (Calcium L-threonate)

AL === A _i=="=k-—

e RER  REEE RRd REAR
- - === F=17511-

= Z*'?’s;i’:iZ’;;; . @En 7214 Bk 6

- oo - e @am 4333 LS
R M 203 f 3
St sttt |1 | T ) LY S
e g fam m Mg 2
| WA EER 0

- :%::;e‘~; — BAM 15 Fourier 1774
e (01304008 T4 (T NEBTIRRE) L2FTE)



i o Wl in ol T DL 3
5GHARTENL 2 N R BR L F I N

F1 3L 3L

TN robot, robots

JE BK football, soccer

Lb3E, se%k, "3k

BINEE, HFE competition, game, match, contest, play, tournament
oG 5G

I E simulate, simulation, emulate, emulation, phantom
= Platform

EBCES playback platform %&E%%
NEMHHEA double buffering technology -~

double-buffering technology

double buffer %I" X‘I ‘EE
double buffering technique
R




@) BFREL. ZERIHBANE

R IR, WREE TH R, TR
N R &I EE 1k, Eﬁﬁfﬁ%b‘(’%
PLIAR], — 8 EAT417%5 B O € e S ik il &
AAZA, ATATHEL. 46/, BEERBUH

N T AR BB TAE P Hr AR i, NET
Kot TR R S it e A S BT I A &ETXT 2k
AT DR .

— B BHE GRS, MEBBI R T

VERISERE, REARTHEE S ZREEER




s 4 >
\ &1‘.; L ]
7
3 =
S
AOTONG

SCBRERIR AR — I

A, PEEEXR L, X REIRE

W SR U . BRI S
J R 3

S B R AT AN, SRR S

COEERE 1k, EXTGE I ST T TS ) SCER AT
[ R AR A B, X B RS RE R IR (B

LN A:0)EYPSECDRN- /) G N

FEPARUAE . BEAWT TR FK . SRR AR [

W FDARMPFRI KRR

SN ABATLEA AT AGVEIRANTAS, HEH E O LRI %

REBE T 5 B SCAR







hhEh CEIN

13 593026 &4,
RIFRE A
il (222170)
SN (L78854)
B2l (157071)
STy 3% (28631)
PfmR (3597)
g%..

% Y
Fn v
I v
FIRERRE v
RS v
=] v

REEE (M12)) B

L ez

et

e || T

SRR

AR, HRA
PO R THRSRE R,

497 St B S 310

EN)

© =

HEARE @ ™MRE O 88 @ ERs

rapem?r‘a%;

EQUIPMENT

a:.’%v torAcc W)
Baft

am(wn

\\\\M

Control devices

AN

B BR  (MIRARASHE)
RE- R RS

RO TR TR\,
A5 aile) e TBR

s SR 1HREE Haild

s @

-0~ A5
50,000

40,000
30,000

3z -e- 230

20,000
10,000
0

2015

2009 2012

2018

tHxA @

BF

EEEE
STIETN

Robot

FHEHL
Ak




wEA ALl
w1 T ONKIRRARLEE A

DR —————————
ERREERENT
iziﬂﬂm% EWE%*E ‘ kA0

HIER
10

BT1989 190 1% 1% 1997 199 XN00 005 05 NOT XN A AL AG5 AT N1 a




473 1(0.284)
20568 — ==

5(1.41%) — = .
5(1.41%)
6(1.6%%)
B 8(1.6%%)

%
E TH0.065) ——, W IEFAEN
:% i B ZHSHEERARE.
B ZUSHEEAEH)
v LN ot 4. CE G
;ﬁ ﬁl% D A -
?F % W S
;; ﬁ‘_ B SHHEGH)
ﬂﬁﬂﬂﬁ% } [IRIR TR TR TR AR TR TR TR TR TR A TR B AR IR I ‘j:""* B FUEAESER)
%} %;#gﬁ&"‘ %Y % Y @% %;f@ KX %j& %%% "‘%@
v fﬂ\?ﬁ j %P# % %% % %ﬁr% [ Q;‘% &@%P %} %‘ %3 % %\ﬁ &@ %"9 > \ 258(72.88%)
‘ %‘*w S "wﬁ%%ww{%
Eﬁ i 0 17
oy ==y
REX 1,
i
fe g m_
Hia :

AR AR AR AR AR AR AR’

fE

ca a
.ﬁ'-.

S el i
EH:HJ IR ER IR IR IR AR AR A AR
Xida
'R _ EAVALARERARARY

O R R AN AR

f W 484 %”* M@’% A
g %‘3 »%% W 1% %*W MO %ﬁ%ﬁ

SEVAABATEAALY )

4




3(t40E) —

3(1.608)

a
-

3(1.60%)

/ B4
wm/ 0 tEE
3[4 WA
) 0 BtEEE
| WHEHTE
\ W tEn
 — HEHASTE
_,/
N W EhRASER
nessy | ETENEERR

W i ARASA
W ERETIASER

@ ZAhERR
B EFERERE..
W iETE

T k)

B CRRBAFERER.

! . 1 | | 5(0.668) ~
i 8 B[266%) ~_/
%% %@ LY o e
%% 0.7 —_J \ \ 12(6.38%) !W*B’*"
% 137%) J T3.72%) 112V
i 157
i -
157 ol
- B
= =
o =
2k )
£l .
2 E2)
- e
-
[ 1 Bty
i AR A AL A S I AL I B AR SR
‘i‘% ¢ % 0
% 4 TEYREY EAERAR AN XXX R Y
b ! hh%4% %%MW%&M%A MY
% %v AR AR AR %%)% % %f@
) 1 ﬁ? % §
4



HUR ogish  HRAD Mhod RRRO MGINE RERO MK

NLUTONG __

MN—AE

SR

RREE
HIRER >

Fh~ oOER, NSO ( Elsevier, Springer, Wiley

vl e vEfe vale viRke FEa Tz Rz HRC
Bz hEc e Blte  MNiREc  BERSe  BRE2

AR

s[eR

BRAENIER (STSENESHRERRE , BAINHEEER )

NE
=]

¥ ARinE B ER WiFs L ES] BIEH

B5E WS

RRRE
HEEER >

#EEEY BN GRS

v tEG [\EEE @



- HERAFRIETE —— YIERA IR . YLERA ST R - YR A SIS 1950 2017

'i'it. s hd
‘ [ j % I i I SEE| 54F 1048
‘ N N S — 2016
H AP ETR : 6836
7,500 i
HLBE A IR S 1 4%
g . 2960

ARPEEED v

# |s.000
®
2,500
D
|
b1
s 400 €|, /‘)QA
‘ | T 1965 1975 1980 1985 1980 1995 2000 2005 2010 2015

o N0 AT EE AR

. miﬂrl:—l‘%: v *E;ﬁ ' ?ﬁ] 1960 1980 1990 & ———— ;m—rr—’_ﬂi

= e [ Y
m i W iEE ) . 2000 | 1o | 2077
[E88] 5o 100

ak

SIREER

HERAFRLETS I 1 195

M P RiEES .

il |

~
@n(if@}j?ﬂ O W 4B N H 8B

AL
e | R
% [ 100
| | b eaRiE = H MM‘
HES [ 100 - § — i3
T 2003 2004 2006 2008 2610 2012 2014 2018
® 2o Laoso S, d
of I
nm FAREED - ULERASTHOET B - HLERATR R 1963 2017
S8 54 100
BEXEED >

2017
MEEATRS IR 8217
HLRR AR LIRS @ 22%

PRIED ) +IEIEEE + T 4 TR+ 0

Hww - #7& %EI'EE

0 XiEE -

*EE

2,500

e 2 s oan _
ﬁL;RiEEELE' b ot Lk oo [EERR)

)
+

- 1980 1985 1900 1995 2000 2005 2010 2015
B EM AL R
R 3 » O
1T = P Gl o]
FARAREED > - B ARATF R - Y18 AT s 2008 2011

2ANEEE S ) wre

LI -
zo10
HREAFASA TR : 3053

4k HLERATRELIR

XiE

2k

BREEE®
M _ﬂ'\‘_!

155 %3 150 155 150 155 U 005 Jull il o

"7 I5HECNKI—&iR TR R e BT R




PESs e

it

Bahiles A RRIIE High
SEEeE R Rl RAR AT
HERNFE—N L BRI S
A BARAERE

A SN A SR AR T ol
BET NS BT S R RS
Bl A FEATR SRS

=5 BRI A MR R AR A
Bala ABARR AR SA%
EEEEGH

43510

&

T ER

ThEm FHH
EEME. B
BRI,

HE BERAR L
THE M
FETEE

B s

TR A ERIREE
g hFdh: EAR

e

B T

B 2EER2ETE

B i B R B A
[ EiliAnl

W EATw

W SETW

W EEE5

S

W ERRESTE

*iR

& EARSER
S HE
EYIW I
BahitFR
T

N IEFR
Mzl

&l

TN
e SRR

1B5E

I
2001103

2001705
1939110
2013007
2002104
2014/09
2003105
2000/06
2002105

1996/06

T
4349
4534
1249
22611
2275
20017
2913
2141
7219

16338

il

587
549
525
479
466
369
367
1380

117

EHlEA I, 27

EEAY 1541

TUAIEZA — 1373

PR I 043

#EIZ. I 2



| BEEHA

T BW BN oA
S 5MR ||
gt 2 e ¥ T #
EmefiE N EAnRERS S g 02 190
SENEAENZ TR BER LT ERT ETDEER a0 40
T4 ) RAsIsEnm NS Ehad Fay RS e 00
ETRETSNERSRERIE AR mTans ENIRFRZRERHSN 20801 0 0
S RFASHR Wi I HEA L) WB03 0 0
ETZRIMRENAEAGNENNE T EeBEI L ERETRFRER 0705 0 0
a7 lighEE: MCAEESH AN 192 M0 4
—MARMTDEIMNENEETRE R =hs o % 1
TINEARRRE b7 B w170
TUINE AN kIR A S a7 0
O s
10
1

@ 1,500
;
B 100
500 I
0

BRELLY DEek: (ERNOEERMESM.RMELRR EElE R

Bz

y = |

?

i

e
T
=

Tk

53 Th %8 HoOTE W
NgAF AR TR 0EsHE 00
WEAERS N TR e B 0o
~BMEBEHR A HER B ITE sTpRSATE e 0 o
HEATA ftits STHASHH IR wME 00
AR BB R SR AEY BEITIEREEE R 0
BENZ ERERT TR SRR e MM b
EALAE DERE SRR A, T, A1, AndesFana) BHEREFRISH) 00
BRTIAEASAREN T ERIERR L R e mEs 00
SRR HME RS R SR SRS N e LARERERERATE) o 0 0
5B, ERARETIZADREOMCHEREES &5k fiitEs 00
o B | i |
i & b3l FH O OTH
B SRR EAR TRUHAEREAE 3L T 1
R T T o R
BaMEA RN A fELER NEAFFSHR 20003 4 o
e o R ARG TiE St = A1
HEF—RTIRRTTASHS Eol aa PEANIR 0 e 5
N\ RAF TR BRI xS 1 A (U
FHRRTHMEASHITHRANE TR Be~mii  BHSs  oom U5 4
SENNG PR s 4 IHIERR  2M0 T &
R\ SRR TELE fEA me B
TAERHANE ANRERAARARR o e ET 006




BEIJING JIAOTONG UNIVERSITY LIBRARY

-
Z &
% &

M5 8 i Sk

HERHEN SR R R IE %

Cited References ... & EkIH “
Times Cited .......... AR oo
Related Records .... BRELERIR




08 R A F 0T SR BB H) S

J%% ) 'ﬁﬁi«%@ )

BlHTH
SLEH

5?2

28833

MATERIALS SCIENCE MULTIDISCIPLINARY CHEMISTRY MULTIDISCIPLINARY

28653

PHYSI|CS APPLIED

=

e ke el

APEER 21,874

NANOSCIENCE NANOTECHNOLOGY
SiWEER
E= X
i
577 TR g v R 1]

EEFI P EEEES AR, STAREEECRRNIR, DILER

EHE  2E3: Web of Sclence 25

Web of Science 23]

EEE TS -

124,501
ARTICLE

PHYSICS CONDENSED MATTER | ELECTROCHEMISTRY

IETESR 122,043 iC7 F58: (Graphen®)

EREIE R - | REETES - TEHEE
-
2a000
s
,,,,,
22000
-
ssaon
,,,,,
o0
o
ason

o

HESTiCRS - S5 - 2biEEsm| 1|

EEAUFESEESTETSs. FULESSEEESNEE | UALIFRELES (FEEETER).

BHE PE: HIEE IERH  S13204300% HHRE
2017 28180 21.342 % -
2016 24286 18.292 % -
2015 20843 15.785 % -
2014 16648 12.608 % -

2013 11954 9.053% -

ERERA -

2361

BERN

4550
2361
945
653
627
551
9
81

| FlFHWeb of
1 — BEWBANER10 A1, L EWREIO T !

Scienced® K M4 T ThBE

3446%

L788%

0.716%

0495 %

0482%

0417%

0.072%

0.061 %

0.011 %

0.005%

0.002%

0.002%

0.002%

0.001%

0.001%
0.001%

e (LT8

637
RRECTION
29
LETER

FILIEEEECEENIR | rlLEReEt TR HEEENIR).
LY S1nmpw THRE
124591 94.356%



BEIJING JIAOTONG UNIVERSITY LIBRARY




3 , /fxéi J’ - A 7 /
10-9) PEXAAS A% H
% &é? BEIJING JIAOTONG UNIVERSITY LIBRARY
it =N L
Ve SRR SR A R
<

BV Y ], e EBUR TR R e e TR
. BAHESIETAE T EERE.

SRR, BRI iR SO R At
S, SR RIM A HI S

BRI RT . BREBRL R R B
BRI R TET . P IAREGHRENR R K5 .

F A F SCERE BB A IR AN FE B R




BEIJING JIAOTONG UNIVERSITY LIBRARY

1. iﬁmﬁaﬁ'ﬁi NoteExpress, Endnote Web

2. Bt R A LA CiteSpace.
3. B4 5 K4 MindMangager
4. BB G T A SPSS

5. AL E SR AR Origin

o] o] o] o] iﬁ{]




Z0d
5 A d
% S

4. BEF L EEER
AT U S AH S S A z:;(___zﬁa;igiﬁﬁﬁgﬂPﬂﬂﬂ -

s=io= e — - o=
R I L e ST M E EE mn LR L (Eemn [ meas o 4 S R ERE S A ST e TR A sme = C o
_ B P e T e P
P aE A B H E A7 2540 )

P e . mm T meerio-—amtaros ESERSsirsTa-a =X S5 ZolasE1 H =29 H .

E—sShmESaisEsTeEsE. S, TEESMAaeSr e T . i =rT. .

QAN ¥ SE G 5 HRI) Y (GB/T 7713.1-2006) | | _=o=Z== i moeme—sooooo mare s S m e anaese
E =SS5t IS SrMMte IS SNty IX.-. MteTEEEGY F- ~ ENLESEfraYIeT. WM A-SEirie

N Y9 MR B ORI 0% 10N EE S aﬁtgmﬁzs’}m&lﬂﬁﬁm%’~ .

M B S 3mk = ClkE 3 ml»  (GB/T 7714 2015) L === el EESsEsmETsse . SIS Tonta s SSessas

- ”ﬁ:ﬁﬁ-;ifﬁi;—'ﬁ‘l“-' ﬁmaj:lz—.:‘?,:itw,-kﬁd.;ﬁﬁba::itrv*ﬁmzﬁ- -
EraSESEaSiateasSStaie e S GrieT SRS RO - S EEIsSsECT mtﬂfﬁi‘(

AL SCAFABRAT N A BRI 5723 » -

EES SIS aSoTS 2l E (= 20 SEST SRS TSRS T eI, S|mYVLE S T as

CHE = AT 25 437 U SRl 70752 » SIS KB REE—K i
me=s JHKGTEEE: b —SRAERERR THEL . WLSAimese,

ABMERBE  https://bksy. bjtu. edu. cn/structure/zhiliangcujir HhRS HEA . 122 e S S FE 4B SN 10% 22 4, I
https://bksy. bjtu. edu. cn/structure/download/othd ==== 51 - 257 8 SC IR AR BB 5% A5 A . =

=i

= s ie orrmte uE menEe e S B S eSS . ST AR S For A SSOR IS UL S oSS T seate T fEeY

https://gs. bjtu. edu. cn/cms/item/?cat=58 ST ST ST T T oI S r e

) DAL | WAER G/T 114205 85I 5 il
)IRIARER | g e _f” e

GRADUATE SCHOOL OF BEIJING JIAOTONG UNIVERSITY

UNDERGRADBUATE SCHOOL @F BEIJING JIAOTONG UNIVERSITY e ARSI R IE TE bR

BRSXE SHFAMFRRN

itﬁﬁcﬁﬁﬁ{jﬁg\ﬁﬁﬁﬁ

i35 g .
_— AR B D - bt : eI IR
EF202 “ 4oy
2N ST } jZ
s ST LS e !
- - = P T - el
ERER ATHE B ey BEEE . B 0 2 A =
*F202 By A
At
B 2 . . o
= W . = ity : TR IFheIdER
xran ERyEoney . =
202154 E =, - serd
202144 FESFIT . - i
202157 -

- A | W+ MBA, DMBA, EMBAZIEIZR G 4% 53 1) B % T Ak 7% 3 5% A% 2C o Bl

2021 4F 11 He



https://bksy.bjtu.edu.cn/structure/zhiliangcujin/jiankong.html
https://gs.bjtu.edu.cn/cms/item/?cat=43

PRI TR

XTI AR . Tk 5 EE R
THEE TR BT 5T

AR ST R AR ik 5
FEEH RGN TR B BF AR
RBHFURR

Bt TR I % 15t




Aok B P sk R,
B#MARGAL)

B MBER

H3E: 51684563

IEH_J;)%: 8—%’£‘§~;§—:'120§
Email: ywdeng@b jtu. edu. cn




