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- IREEW: FREHERNTERSHES, QNEFSHEINN], BIMINFEIERK, BRYEIBMNE, %17
AR R A B SR NhmHE, BTt A T2024-20265FLH3E$FiE550/964.7/81.6/101.61Z27T, IR
PEJ914/11/9f%. 455 "#EE" Wk,

© MPEHRR: EMEFEDARIT,; SINTnnRANRIE, FMENERE; TR,

BZ%: RImEFRR

IRE/EE 2023A 2024E 2025E 2026E
BN (B57T) 92,848 95,095 107,859 123,339
K (%) -1.0 2.4 13.4 14.4
HEEATRERERE (BA7T) 5,326 6,473 8,161 10,163
K (%) 23.5 21.5 26.1 245
BRIKE () 0.45 0.55 0.69 0.86
PE 18 14 11 9
PB 1.7 16 1.4 1.3

BRBRIR: wind, RAIBSHZARIN (GE: BRN920245F128 190 KEERMN)

L] sesmovips

* BB WIHIERE—RREANR
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MINSHENG SECURITIES

P =xeE—Es

- AEIRERNIEIMELZ—, 24HTRAB25ERIA LSEEENHEMETIS— EREEIMHEMERESIKE
—; RRETIKERERE. FHER. fHubhainiussdeEziTis—.

- IREEW: FEREILTDERISHERRE, BERSEmERTERED, IHEIHUSRHERRIR, WATFIEK
W, SETUEARETHERATEARLI, FIFii25)2024-2026FLMFREFE5517938.6/50.7/63.4{Z7T, XJ
RZPEJ916/12/106=%, 4ERF "HEE" k.

© MPERR: BINDIRRANTE,; FRNMERE), BERREARIER, SNSRI EIX B,
BElZ%: hERERIEFIRRN

IRE/EE 2023A 2024E 2025E 2026E
BN (B77T) 47,075 48,044 55,319 68,460
B (%) 13.1 2.1 15.1 23.8
HEEATREREFE (BH7T) 3,506 3,863 5,067 6,366
K (%) 52.0 10.2 31.2 25.6
BRIKE () 0.40 0.45 0.58 0.73
PE 17 16 12 10
PB 1.1 1.1 1.0 0.9

BRBRIR: wind, RAIBSHZARIN (GE: BRN920245F128 190 KEERMN)

L] sesmovips

* BB WIHIERE—RREANR



Bl

MINSHENG SECURITIES

@ taxsa—uT

« AAEEWSETIENM T, TEWMERSHIELREEAMNED, REREFTARIEMM. SERMESZE
. REPEIENWINEEN, TREIWMERET DRI, SR, BB, T, Rk T S5
. ESCHUR. HRETAWE. SR,

© RNERO22FBEIRNEHIN T ERESHEHMEEEMEAR L, YITEMRE FERIUM. R, BEImR T
BIMEFRERSRZBINEIARE, AENEEWSH—LE LNt ERERARE, SRR, U hmEETE
o NENEERTETMENE B581958 (Yellow Table 2024, KHLEH (EFREIR) &) , THTWMERHZHEE
MEBERREITIES.

© AHIAFREEASINTIAHEEEIEKSS, DHHRERRA 2N ES N, NTIAHRSIAIEER, B
BRIIEIE159%, TAGERRHTIRSEAL, ZIEE NSRRI BEETEIR29.5%, BEAIRETTILX
F, THHTELIBIRF M ES .

O imswesms 23 * BB E—RREE




Bl

MINSHENG SECURITIES

2.1 JREEAG R Il

© REIFMTICOATRENRATIE, ST40SFRIKRE, AT THELHL. BRI, REdl. SNSRI ETmA T
EIMSHHEERENTE~miE. Eb, #- ReERBUERGSOHNEWNESHNRSEE, NS~ REsT
&t B, BiRit. FaeitEtFoEt T ERSRT R ERRS K.

- NEIEAHENERANRNS. WRETERANEREEFZNARLNER, BHEERK TR N ERRE
BREAIEZ—, REEEEBEARRA. AR, AZREEMRSIF T, MREAF RS ABLIMNEM. &E
. LEME, TE=R. W—H. IAFHENRRESZ, #—PRATFEREN ESRE, WARER T 2RO
RFII.

© RNEICTCRILLEETMY, TS EERERIK, IIERTMIIT1999%F, Brifiginr. FrmME~El, 8%
2R EYSIRIRIEF=RES], TZpk1.2ME- 125N B I mAr, 202451-9BEERZEIHRN G EERN4.03%. A
SRl EEIE, BEIEIMIUEE—CHRREZRETILS, SRTRNTREE, TE-WAE, FRENE

O imswesms 24 * BB E—RREE




Bl

MINSHENG SECURITIES

2.1 Wl

-« BIMEFFEMETIEINEG, EREMESFENMETI, BXIHiarIERE—ErIEIER, HmF
g el s=pie

« FREHNS LITSEENRRIINKG. ERREEHNSRE LTI RS SEHIE AT SR E.

- FHERTRFERNG. SRS THEPASTHIRRIRE, BXERAL, WTESEATHE
KTERED, EUBATE.

O imswesms 25 * BB E—RREE
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Bl

MINSHENG SECURITIES

D) xESRELOHISEEER

« 20215, HERGIRSEOSMOEKREORIEIE12.72%

- XERERZYE (FRE) SEEHHOEHGIE2015Q1ARIHE&RERI70.8%,
2024Q1izELHIpEZE30.1%.

El%: 1982-2023FRERFEEFR/MXAEMMIRSS HOS2IKELH (%) Bx: XENPERZEE (FF) Ra#EOEHMLE (%)

— [ — E3E]| —_—EE R E A E R
e E[EE 5 e i OZERRE G (%, BH)
Zo—ﬁtgaﬁ — EFGE] s BT 17 (Eim()) 0 80%

—
—

60%

D
o
TS
<
N, ©
(=)

200 1}
-400 ¥
10 = 20
-600
-800

40%

20%

0 -1,000

N N O — < IO M W OO N N O —

O O 0O N N N O © O O — T —

2222228 IIRILIRR -1,200 0%
BRERIR: FEIR, REESHIR TRERIR: RN, RETSHER

0 seswseme 27 D e
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MINSHENG SECURITIES

B HFRE S O HIFEEENR
o FREHOSEIM20005E890.25{ZZE T2 FHZ2=20235E893.38{22E7T, CAGR=12.0%, 20234
HOREEEL201 74E1849.3%,

» 2023FXIEHACEMRL201751816.4%, FIRNRAZEREZNGENEIR, 20235F%HEHN
EEEHOSHEOLHIEE14.8%, 18EL20175k#4.2pct,

ElZ: 2000-2023FFEHO2ERFELL ElZ: 2000-2023FHEH OEE 28Rk S HOLHE
— AT A —E (%) — OB RE T )R — A EE AL (%)

40000.00 40% 7000.00 25%

35000.00 30% 6000.00 20%

30000.00 5000.00 %

25000.00 20%

15%
20000.00 10%

10%
0%

4000.00
3000.00
15000.00
10000.00 2000.00
£000.00 I I | -10% 1000.00 I I I
000 W1 I -20% 000 LN |
S O o o o~ <
o o o — fm) fm)
o o o o o
o~ o~ o~ ~N ~N

5%

(e}
—
o
o~

il 0%

o o o < o [oe] o ()] o < o o] o0 ()]

o o i — i i o~ o o o o o i o

o o o o o o o o o o o o o o o

o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~
FRERR: BTN, REIESHRR BRRE: BN, REIESHRRE

0 seswseme 2 D e
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MINSHENG SECURITIES

D) BESEEHOERHHER

E%: #301RRORMEEFRHOISH (2018568=100) o 1E2018FEFFHAHPER S EREG, EH
- ST EFRAEK301 KB HAR
140

- SEEXERBARDAZE (USTR) ot
R, M2018F6 BRI E R ML
KB01XMRES, FEMTmREHYRE M

o 3 HOEERENENESBLTSR, iR

o 301XFRrIEmE OER, HittEzRAY

) o o > P & v oD

120

100

__July 2018} Section 301, List 1_

Indexed Imports (June 2018

@
e
o

N W » v WV
; N / J s N . ’ / - = =
S R S R HOREWEEES.
= China, Lists 1, 2, 3 (25% Tariff) = China, List 4A (7.5% Tariff)

China, Non-301 == ROW, All Imports
Indexed import values, 12-month trailing sums

BEEIRE: USTR, RIS

0 seswseme 29 D e
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MINSHENG SECURITIES

D) BESEEHOERHHER
» NEEFHO10KFmmsE, 2023FEx2017FmipmiHkE, RELOSHWSHMR
g, ISR H A msEin B9 s R,

- ZRBUNYEEERT. SEZEM. BRHm, SRRANEERENEE. HER
. FEMIEMBERIRE, RE. =g RE/EFEESm.

Ez: 2023 VS 2017EE#HOEHIH B ATIEE BEl%: 2023 VS 2017EE#HOEHIBBAELIRE
nEARER B n HEEEIRE i i i i
nRET REHIE WS SIRE FList4A List 3 W List 2 W List 1
NSRS HERE W ETRE
O] == E RoW

Row 3
India '_.'. India
EU27 E EU 27
=
ASEAN ASEAN
us USMAC
-40% -20% 0% 20% 40% 20% 0% 0%
BRRR: USTR, REIESHRR BRERIR: USTR, RAIESHTRER

0 seswseme 30 D e
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MINSHENG SECURITIES

D BELOSKARTFERLHISHE

- ETHEEWARKEREIMEFEAIRERA/N, FNEERNE. BRI, ST,
Z=E. HrEg, HSHEGE. BRENEASHFARRESR,

- 2000-2023%F, FEEHAO LIABKARFEZRAIESTMM158{Z3ETTiRITETY,352(25%5T, HF
2017-2023F WO EFERELOSTELGIN16.0%EHE21.8%.

ElZ&: 2000-2023FKEHOFERBREIFEEM ElZ%: 2000-2023FHEHAEXERRBPEFFAEL
BENE B ENERFT SyskFar mZEE — R — it R ENE RPN
miiRg UBHESS W EA = 7S —— BREL —%H ait (Hh)

8000 5% 25%

6000 l 1 4% /¥- 20%

3% 15%

4000 1L I I

I|I||IIII 2% 10%
I -
2000 _-_:.|I|||| III 1% 5%
- == B E
0 - - W | 0% 0%
S gz g8y eeegy s g 388y seees
o o o o o o o o o o o o o o o o o o o o o o
[qV] [qV] [qV] [qV] [qV] [qV] [qV] [qV] [qV] [qV] [oV] [qV) N ~ [o\] [o\] ~ o~ o~ ~ [o\] o~ o~ o~
BESRR: BIER, RS BESRE: BN, REESHER

0 seswseme 31 D e
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MINSHENG SECURITIES

B BEEOSARENERLOISEIEA

Z&: 2000-2023FREHOFEERMX S GLL

i FEEE HE B BE PE&E ENfe Ok FEE Hg FE O 0#EE 2 XE

2000 17.9%  0.6% 167%  45% 2.0% 1.2% 1.0% 06%  23% 09% 0.6% 25%
2001 175%  07% 169%  47% 1.9% 11%  12%  06%  22% 09% 0.7% 25%

2002 180%  0.8% 149%  48% 2.0% 11%  15%  06%  21% 09% 07% 2.5% R }\ A 2 O 1 7 _ 2 0 2 3 _,EE}_E
2003 174%  0.8% 136%  46% 2.1% 1.0% 14% 07%  20% 09% 07% 25%

2004 17.0% 1.0%  124%  47% 23% 11% 14%  07%  21% 1.0% 0.7%  25% m I:I Etbéﬁ*@ ;EE ) 8
2005 163%  1.2% 11.0%  46% 2.2% 11%  14%  06%  22% 1.0% 0.7% 25%

2006 160%  1.5%  95%  46% 2.1% 1.0% 14%  06%  24% 1.0% 0.8% 25% j(ﬁ E I:FI ZRE’\J Hj |:|
2007 151%  2.0% 84%  46% 1.9% 1.0% 15% 06%  24% 1.0% 1.0% 26% 4R T e
2008 133%  22% 81%  52% 1.8% 1.2% 15%  06%  23% 11% 11%  25% tb{ﬁjfmﬂ% m? Xj-jc
2009 138%  2.5% 81%  45% 1.7% 12% 16% 07%  25% 11% 14%  26% SEL

2010 138%  2.6% 77%  44% 1.9% 14% 15% 07%  21% 13% 15%  25% ﬁ D tt@u ES—FI B ED
2011 141%  27% 78%  44% 1.8% 1.5% 15% 08%  19% 1.4% 15% 23% E3oal= ij-gzl bEa
2012 158%  2.3% 74%  43% 1.8% 17% 1.8% 08%  20% 15% 17% 23% RRZFIRB A
2013 174%  22% 68%  41% 1.8% 17%  21% 09%  21% 15% 22% 23% _F , F ﬂig%g&&g |
2014 155%  2.3% 64%  43% 2.0% 17%  20% 10%  21% 15% 27% 24% . e

2015 146%  2.6% 60%  45% 2.0% 15% 19% 12%  23% 17% 29% 26% f—ﬂ% ]/_7_’]‘% E% o

2016 137%  2.8% 62%  45% 1.9% 1.5% 1.8%  14%  21% 1.8% 29% 27%

2017 123%  3.0% 61%  45% 1.9% 15% 1.8% 14%  20% 17% 31% 25%

2018 121%  31%  59%  44% 2.0% 17%  1.8%  14%  20% 1.7% 34% 23%

2019 112%  3.0% 57%  44% 2.2% 1.8% 21% 16%  22% 1.8% 3.9% 25%

2020 105%  2.6% 55%  43% 23% 1.6%  22% 16%  22% 20% 44%  2.8%

2021 104%  2.9% 49%  44% 23% 1.8% 23% 17%  16% 21% 41%  26%

2022 8.3% 3.3% 48%  45% 23% 20%  2.6% 18%  23% 22% 41%  23%

2023 8.1% 35% AT%  44% 2.0% 1.9% 26% 16%  23% 22% 41% 23%

FREIR: ETEIR, RIS

L sEsmssimes * S AR — TR A
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MINSHENG SECURITIES

FE L O8K R RPERELHIFEERH

ElZ%: 2000-2023FREHOFEERMNIEX EHGEL

# ®mEH B Ef  EX xE

2000 37%  15%  15%  27%  09%  04%  05% 13%  20.9% 02%  0.5%

2001 37%  14%  15%  27%  10%  04%  05% 13%  20.4% 02% 0.7%

2002 35%  13%  15%  28%  11%  04%  05% 13%  21.5%  14%  02%  0.9% R }\A 2017-2023 "EE?‘Z

2003 40%  17%  15%  31%  14%  05%  05% 13% 21.1%  14%  02% 0.7%

2004 40%  17%  16%  31%  15%  05%  06% 14% 21.1%  15%  02%  0.8% m | Etbéﬁ*’g;’%g ) 8

2005 43%  15%  15%  34%  17%  05%  06% 15% 21.4%  15%  02% 0.7%

2006 42%  14%  16%  32%  16%  06%  08% 16% 21.0%  14%  02%  0.9% j(ﬁ E EFI %E/\J Hj ]
- o o o - - o - - m

i EUBIRTHES TR

2009 42%  18%  17%  31%  15%  06%  12% 15% 184%  17%  02% 1.0% ﬁ O tt WU E’}]—F: = ED

2010 43%  18%  20%  32%  19%  07%  16% 14% 18.0%  17%  02%  1.1% 18,

2011 40%  16%  18% 3%  20% 07% 17% 13% 171%  18%  02%  1.3% 26O E ij-gzl =]

2012 34%  13%  13%  29%  22% 07%  16% 14% 17.2%  18%  02%  13% RNZEFEIRB R

2013 30%  12%  12%  27%  22% 08%  16% 13% 167%  17%  02% 13% _F , F ﬂ&g%&&g O

2014 31%  12%  12%  28%  23%  07%  15% 13%  169%  17%  02%  1.4% . o

2015 30%  12%  12%  26%  15% 07%  12% 13% 18.0%  18%  02%  1.5% f—ﬂ % ]/_7_’]‘% E% o

2016 31%  12%  13%  27%  18%  06%  10% 13%  184%  18%  02% 15%

2017 31%  12%  13%  30%  19%  07%  13% 14% 19.0%  18%  02% 1.6%

2018 31%  12%  13%  29%  19%  07%  14%  14%  192%  19%  02%  1.8%

2019 32%  13%  13%  30%  20% 07% 14% 15% 168%  19%  02%  1.9%

2020 34%  14%  13%  30%  20%  06%  13%  16% 17.4%  21%  02% 1.7%

2021 34%  14%  13%  30%  20% 06% 16% 15% 171%  20%  03% 2.0%

2022 32%  13%  14%  33%  21%  07%  17%  15%  162%  22%  03%  22%

2023 30%  12%  13%  30%  33% 07%  17% 13% 148%  22%  02% 2.4%

FREIR: ETEIR, RIS

L sEsmssimes * S AR — TR A
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MINSHENG SECURITIES

D —HEREESRTRELOZEEHSHHER

« 2017~2020%, HUATUBINSRIEEESBIR16.5%/18.1%/17.1%/15.1%,

- NEEEOXENRESIFENE, 20185F2HFENIEHEKIR, 20185F4-11B54EF12.5%HE
EUIEEE, @itk 720175 11.5%EHEE, 58— "BHA" TR,

E: 2017-2023 T IEIN SR SLLIER E: 2017-2020 REHOEERESHRLY
—E5NE (127T) . EREW (127T) —D ()] 7/ w—2018A 20719A ====2020A
BINEWREELL (% 6H) ——ERERRL (%, Hi) 100%
— EINEWLELL (%, )
20,000 40% 50%
15,000 l l
0%
10,000 20%
5,000 -50%
o 100%
2017A 2018A 2019A 2020A 2021A 2022A 2023A ) °
BRBRIR: B, REESHRR BRRIR: B, REESHRER

0 seswseme 34 D e




Bl

MINSHENG SECURITIES

@ - BRSEESST, NMTLEOSH=ETEE

- 2018-2019FHEMCRIRAIE R T, HdTigsnlSERRRMENE LIRERZTHIES.
» 2022-2023FEHEBIRHEXNM M ARTRENER T, BINSEFREMRERIES.
 HAVRIEEERF LAZE60%, NEEZRE O mARiERIZT6.6pct,

Bl®: 2017-2023F T EIRIMERIZ=ERR EBl3R: 2017-2023F1244M1aM, ICERSIEEHRBER
WIRSSNIIN BRERTE (%) BETRARTKE (%)
— |2 (% — [ |2 (% A
0% /%ﬁl\%—*Jﬂ— ( 0) .W%%J—'— ( 0) CCFI: EFREREL, (%)
24.4% 100%
25% 21.4%~
0% 19.0% 19.0% 19.2% 19.2% 18.3% 50%
15% g 17.79618:6% 17.5%184% )
15.0%  15.1% 0%
10% 2017A 2018A 2019A 2020A 2021A 2022A 2023A
5% -50%
0%
2017A 2018A 2019A 2020A 2021A 2022A 2023A -100%
HRSR: IR, RAETSMRE FESE: BN, RAETSHRE

0 seswseme 35 D e
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MINSHENG SECURITIES

D L—EZREENER, FREEFURFRY

- RIFUFEIESR—EEDR: EEUSHE L—ENANRZER, NEREHOSSHFRERREE, FELE, FELHO
SEEEIHEMNEN, ELREHOSSLHIEMERES, REHOARTEFARNOFEEN. 3, EEHEL—
EHRTURA T O BRRERE, EHARZRIXBROEN, —HEREEREOXENSHAARES, B—HMH,
VBN EEIN LT R EFHVEREFE 7 Kism.

- REFPHES_EEY: REHOEELLFE15%LA, RERZNER, BEH T E—RRZpxR, FEdLY
EINET, MMEARKBTERIRZ PRt E—E . MR RMIEINTIRER K, ARt FeE
MIRETBAITEK.

0 seswseme 36 D e
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MINSHENG SECURITIES

@ 20248111408, BEEOSTIE5.4%

- BXREE12B10H2Mm1185MA il‘SHE DIZETT, 11 BHEEHEOEES271.8(2357T, FEiEK2.1%; HORE
3123.11Z%5, AHIEE6.7%; HORE2148.7{2%E7T, Htlﬁ'FB%B 9%; BEIREI74MZET, BITIANE, REHH

A&YES.651235T, 1E1K3.6%. H¢l H3.24751Z25E7T, 181K5.4%; #02.36 5123, 18K1.2%, FKEHOT
R mALERK, VR mSFEESRERINE.

E%: BEHOSERFLER EE: BEECSEORL (ET0R)
4000 O REETITN)EAE  —FE (%) 200% 25 J
150% 20 18%°
3000
100% 15 12.73.20 13.10 1.0
11.40 11.00 10.40 :
2000 50% 19 9.50 89050 83®.10
6.00
1000 0% 5 60 430 3.36.60 3.80 3.80
-50% 0.10
| o |
0 -100% o ™M™ ! N 002 T - o n ~ o
pag- R S T s - LN s =B = BT 5 R L L2 L L 2002 = i 2 L2 L
o a4 O - O o A O O O O o N N & N N N o . N < S < <
\\\\\\\\\\\\\\\\\ N N N N 9N NN %'OONN’%NNN
T EgeSS2a3 9S82 ¢8 3 10 8 8888 S #2288 88 8
O O O OO OO O O O O O o0 o o o O NN s A 020 0 oa e e e e o
N N N N N N NN~~~ S~ 15 —11._2102.70 10.70
BER: RN, REEsT ERRIR: BTN, REESH

L sEsmssimes * S AR — TR A
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MINSHENG SECURITIES

B SRR, SR/ S E S O%E

- WIBFERESRKE, BREIVESENEEREEE. B0, BT, KU, 55,

Bx: BELOSHRELLER

2023M1 2023M2  2023M3  2023M4  2023M5  2023M6  2023M7  2023M8  2023M9  2023M10 2023M11  2023M12  2024M1  2024M2  2024M3  2024Md4  2024M5 2024M6  2024M7  2024M8 2024M9  2024M10
W 28§ 134 e | 13 66 [ -107 6.2 -47 5.0 3.3 6 | 88 7.9 5.2 18 ] a3 1 104 0 124 3.8 14.1
R 83 W 252 19.1 ﬂ 74 70 B o-218 -15.5 a5 [ 175 -12.3 64 1 A2 40 b -208 52 |15 i 67 | 6.9 -0.1 187
EFEENATE 145 W 352 25 1 14 64 b 17 1 07 1 16 | 38 0.1 12 1 103 38.3 -13.2 54 ] 92 i 32 | 6.8 1.7 19.6
Tl A1) 30 3.2 27 6 [ -1e d -11.3 190 0 -220 0.7 58 1 108 17.8 -5.4 128 Jea 170§ 240 ] 340 55.8
BRI 0.5 Wsse 4438 15 1 11 b ez 1 124 | 72 66 Wl 215§ 138 57.9 -28 70 W72 0206 § 185 96 78
sl 44 0 222 278 1 05 23 0 -174 152 1 04 1 -4 5.7 n7 | 55 63.8 11.8 61 Jhae 0 240 § 257 5.2 269
IR, SATHIRBESFE 50 I 146 37 -85 78 0 -208 -23.1 [ﬂ 230 0 -242 0 -237 24 119 -77 -13.2 46 |-18 i 63 | 8.0 28 18.2
ERREE 23 133 210 77 1 18 f 14 1 o0 1 04 | 02 26 63 1 141 58.5 -107 06 180 i o149 1 16 34 306
REREFE 34 ) 42 181 -6.1 276 [ -338 -28.2 208 [ -197 -13.0 56 ) 40 -45 | -166 -39 ) o3a i FAN | 13.8 -8.9 14.9
ERIEREFE 256 ) 18 -6.8 -23.3 216 0 -323 -20.4 217 [ -246 8.7 19 1 30 236 b -177 35 22 0 176 @ 208 85 50.3
filr=3 39 W 336 355 17.3 174 | 08 | .03 150 § 122 0 25 § 177 Y 238 297 -5.5 27 ) 48 i 06 | 7.2 74 127
SRR ERESRE -284 [ -259 -17.0 -10.8 -246 [} -286 -17.8 113§ 199 -10.7 26 1 61 1.5 6.3 %2 ] 70 0 o1es 1.6 47 15.8
EIEH W 354 W 424 253 120 1 14 | 95 -5.4 44 | 74 5.4 43 1 a3 78 [ 183 103 | -43 i 74 7.9 -7 13.9
Fl 16 B -318 127 -25.0 233 ) a2 -20.6 71l 218 W]s546 03 [0 -228 -10.4 21 77 18a i 57 0 171 49 1 04
FHEES 62§ o122 26 1.0 46 | 26 128 141 | 85 134 174 1 183 245 -0.6 139 Mo o174 1 123 52 232
SEEEREEN 40 26 1 -1 -10.2 138 0 -144 29 1 03 | 63 0.5 79 0 121 15.2 76 05 T2 i 57 26 20 66
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,f,to Bousmalis {RoboCat: A Self-Improving Generalist Agent for Robotic Manipulation) , tesla, Tianyuan Dai {ACDC: Automated

HEISKR: Anthony Brohan (RT-2: Vision-Language-Action Models Transfer Web Knowledge to Robotic Control) , Ajay

Mandlekar {MimicGen: A Data Generation System for Scalable Robot Learning using Human Demonstrations) , Konstantinos

Creation of Digital Cousins for Robust Policy Learning) , Jack Monas {1x world model) , Chi-Lam Cheang {GR-2: A Generative
Video-Language-Action Model with Web-Scale Knowledge for Robot Manipulation) , Soroush Nasiriany {RoboCasa: Large-
Scale Simulation of Everyday Tasks for Generalist Robots) , Wenlong Huang, Li Fei-Fei {ReKep: Spatio-Temporal Reasoning of
Relational Keypoint Constraints for Robotic Manipulation) , R&IF5HZER
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* 2024FISHRRIBE4E ST} T We robot2iWRAH T HBIRRIMA: BIAKE, REAEWe robotk= L, Optimus—EtEBEREMAIS ARERIE]
15, MFEE—ERHE (FHRSREIHETRERT 7T ALRSHERE) | BHEAMAWSAT, BRRTEBE-MINBER T, MasALE
Wr—Em "Erelt” |, JUSTARNABSIESREAREZ ARSI R,

Ez%: OptimusEILAFIARIESHITREENAEYM Bz%: OptimusBRi—LESZIEETEAMEIRE
& MiIapKovacQ CD

@_milankovac_
Very proud of and grateful for the team's hard work leading to our 10/10
event last week. So excited to give many people a live feel of our
progress with Optimus and its expected future capabilities!

We had about 20 active bots at all times - walking through a packed
crowd, dancing, taking selfies, or even pouring drinks and handing out
snacks. While of course they were human assisted to some extent to
help showcase our vision of an amazing future, they walked, balanced
and danced on their own for ~4 hours straight, with only one single fall
(someone's handbag caught a bot's hand).

and hand out different items
upon request

We were also excited to show progress on our next-gen hand/forearm,
which doubles the hand's degrees of freedom from 11 to 22, and
considerably expands tactile sensing coverage.

FIRIE: TeslaBSIUA, RAESHIR BRRE: 15 (0 . REESHIR
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EROptimusEBHi "ML SSREFRT HERARKRER

- 20245128188 “iMMIEK" $ASA: OptimusT
ZfiMilan Kovac&iX—mmiiRa "B iasEH
£ . 5E—KF@E, F—KOptimustiyFEB A, Wi Kovac @ g reemima
BEWENEEE, FEE220E8E, F5/E W Gurnow hendfforarm with double tha number of degrees of fraadom now oyl

in action on the bot! There’s 22 DoFs on the hand, and 3 on the

ElZ: OptimusALAFIARESHITRZESZNARYImR

Yl
5 — Y i { R yo T,
BLEB31BEHE. KovacEfd, RrRWIEE wrist/forearm.
\_ - I Sy This little video was made last night in the lab (teleoperated) and is real- ,
*gﬁig *5} 1/E;EEY]-;'EEEEI\J ’ EF:%'HE hL-L—I_“ZU?E time. Gives us confidence that we’ll very soon be making all new bots with
those on.
HRIGHIEHECEFRIGFAIEA. ERTEBAEEL
Still some work to finish by end of year, in particular around extended
T B oEREERL, LANRIBIS ARSI B 54 tactile sensing integration (much more surface coverage than the previous
hand), very fine controls through tendons, and shaving some weight off the
EIJ?EE%J Jﬂj@l‘ EEZ_F}EEEQEEDA*E%&%;iEU iﬁéﬁ forearm. All actuation has been moved to the forearm, which has increased

its weight.

Interesting challenge around having enough squishiness/compliance and a

NYHEE, BNEESHBRERIEEE, ©8—
/|\IEﬂ@%ﬁlﬂ@iﬁ?ﬁﬂ?%ﬁﬁﬁ%ﬁiﬂfﬁ E"J{%ﬂj s:ziit.:ﬁve layer on the fingers & palm, without affecting tactile sensing too

HETT#@'&M@S%F o Congrats to all the hardware and firmware teams for this milestone, and
happy thanksgiving to everyone!
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U.S. Artificial Intelligence Leadership and
Protect U.S. and Allied Forces

s @O O
@ ot o
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