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FAIBEALEAFAREETH 2 FMERBAMEWFIAE, SLAM RS MENB AL
AR P O RAL, R RS A5 B T 6 F AL, HLE AT ABLE % AP 4 RS R IL SLAM,
BiEHAEFX (3D, 2D), EREEFL, EFH, RGB-D, #&Ek (28, $8) F, i
HARBERN IR, PR A, REDE HHNEREAR, MBEARATRERS X
WMAMERTE, IRV IZEFRGEAE, BAANIANMEFTERLTFTRAT A
&9 Lidar SLAM A B A& T #4% 3k 49 Visual SLAM

VSLAM BP Visual Simultaneous Localization and Mapping, £ 2= 35417 7 A8 HLAE 3 €
Ao B IR M. 4 RAAAMAENFRS I, 8id—KKELEE o) 69 BAZ (R — &AL
M), AP BT AEILAGIE B, AR JE B IRBLE) Do VSLAM B9 KAESR £ 2 5 3454,
IR BHIEALIE, A%, Bn, DIREN ., 2B, a3, XARANEEZAZT (visual
odometry, 4k VO), E &R KAnlTHYEARAR M BIL € 24 F MR 4aayizsh, did
FEABARIR G B B B B AL R, M RAAERAR (B A) Wi HiE, k4269
A, KRG ARIEAE N2 A B Tt R R R E ) TR A,
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E11 vSLAM M ET

sensor

SLAM
deita front-end back-end estimate

“DG- cata associatio * e [\Jxkl n * i\ I:! '
- shorterm (sature racking I\

e E(227:37704
<\ AN

~
BRI :J

AT.\\M E‘*W
e P, o P g% 2E

# Ak R : CSDN, HTI

2.3.23D LR Ax

3D AL AL IR AL S T AT S AT B b AadLegds B AL S, A E X — B AR,
RAB T EAME=E ) 55 RGN TEX R, ﬂ‘”%ﬂ"ﬁﬁblﬁ?ﬁ& BT R
fEHARMA (2, X —FAZMFTZ L H PnP (Perspective-n-Point) [ #2, KA#F PnP I7]
AT kAR S, % WA P3P, EPnP. UPnP 5. LIE 12 E Bk 69— R A4 FIAE 2
T 53D 55 2D BZ MY IEAR X 7 3 TiX — &, £ SL{From Coarse to Fine: Robust
Hierarchical Localization at Large Scale) ¥, 4E# Sarlin £ i —# R 2428 F £,

B12 3D AR AT HISE R

Prior Retrieval Covisibility Clustering

Localization
Map keyframes Prior oA
Global st
F \u!
descriptors S— -?-"""—,’
D % = “ ~#~4._\ Local descriptors
[ dex Y matching
4 [

a Map PnP- RANSAC
uery image Descriptors venﬁcation
b oy ‘ ? Index -1

N c ch
NN 569" -\ e
cluster 2

6-DOF pose

WAt kK : EB'E R, Sarlin {From Coarse to Fine: Robust Hierarchical Localization at Large Scale)), HTI

PBRAZERERATUSREF: Hithk., 2AREL. HIERE 212, FikE:
ﬁ%?%ﬁxﬁ%&mwk%%ém@%ﬁﬁM%@% VBT AR A0 AR HE 38 & R B IT I
FLPRAR 6y & B4, — e, A A BRIEN T ik T VRN T B3 45 15 BT 28 px 09 38 4R

i, — R EF ) HTELMIINT 3k, 4o NetVLAD R £ w2 B 4
MobileNetVLAD . & i i 3k B % AT B 169 & B4 IR 69 k AN R ILAR R R I FAR & 15 2] 69 48
HRE, EARX:

Rl T T EANBRRELER, MERIGAALZTEHEFALRA—T L
HREBEE —Hx, ANHEEEKOORR T FHRBER Tk, XA KAAARME
EREE, AR IHABEALEARRZYALER—£.
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BHERE AL — MM BRRKER S 69 XPTX E 699 5 & B 5% 5 69 7T A PR3
k BRI — T 4s, ZRFRMAILE, KRR FT X EZRG KM PP 92, B

FERERAME L ATRIRE 2D K4 B 3D A P A L ARIE B A e i ARALE S AT,
12-"1": & él]ékﬁrxm%'é_#&@ﬁaé AT B A% Ae 3 3 ) 69 B4R, 43 %) B I B AR 2 fe 45 %t 2 2] 3D
{2 H 69 2D 4HF4E %, FREBIEE LN R T SATEAL T 69 2D %A= 3D 2893t X &, 4
i B 7T 3@ i &+ PP l‘ﬂf‘@éﬁ KRR BARIALZ L

B13 AARXBSET

w » -
\ vds — Q‘
A e T (e \
. ! . -7 . A s . \ \ ‘

#F R R EBE M, Sarlin {From Coarse to Fine: Robust Hierarchical Localization at Large Scale), HTI

2.3.3 ALK EST FHM  (Visual Language Navigation)

A% S FH (Vision Language Navigation VLN) & —#PH K | ’Eéé.f/\TﬁfHMA,;m
AREZAEF A L5 ZRBCHR, EFRKEBIRE A KRBT IHEHT FA. X
A HRAR TGS, LRREMELSEALATTARE LGBRREZ L, REAETE T A
H AR A FATREAS S, RAMENEOEIE, AL BAMEE, Plde, e fie—
MMBARELE—ENEL, HEC—ANBEEPHES —HENE 2K, §TAEAAN
GRlZBLEEBEREL, WEATEALER, 232K, BTF0, @3EEHFL
AP NE—LRIFGEE, FIBT—F Tt re, RELKRETR,

NaVid £ EANF A E S FA4L (VIN) 4B 5 A TR E S KA. it
BRI AL FARR, PCEARE EAE NI N, LERE., LA2T R EHRIEN L H.
EMTEET FHES T, ERERZEIHLEERAM AT L TRIESWEE, Kad,
P AR A KRBT AT L 0E & ST HATMH, AT ZRAZPETAN R
A7 8, TFERMNEFEIEGT—F SEAN1E,

B 14 NaVid EHE

Observation Encoder
‘Walk forward until Cross ‘ross-Mod: & EQ

Instructlon you reach a white - 0000 Attention Projector Instruction-
pail and stop. pq( ) queried Token

e
RGB thon . o 5 a4 s-Modali
.* =i e
EE}

lnslmctlon
agnostic Tokens
______________________________
| Instruction 7 !
| Walk forward until I
1 you reach a white |
pail and stop. 1
I
1
1
1

1
Observation Encoder %) :| [ BERT &)
|
8 IQO*I . |0BS] Y vowl”\ AV]
H it a_8e (T 1 1 AR 1 1 ]
% _esee. M . 1 I
x T L_____ 1 __________ !____I\___}__..J
£ History Identifier 5% Frozen [ Vicuna-7B & ]
@ Image Identifier i Trainable

® Instruction Identifier g Instruction Token e Sty S S - U
-t The next action is lI' L‘@ 1‘3' L‘i—l Lr:l L‘JLI LQI

Instruction- ] Instruction- "
™ queried Token agnostic Token Forward dcm  Turn left @degree  Turn right @degree  Stop

## &R : Jiazhao Zhang {NaVid: Video-based VLM Plans the Next Step for Vision-and-Language Navigation
Y, HTI
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BATZ 7 &L A AAE & 1) FMREGES S XBEAF L RERER— R M
DA FMBIEE LR L EA S ATE 8, FHRIEFAEAL b a1 e X— &
o 2) H KERREWNIILE T FAEF AR ALK FME LA RN
AAALS), LEGFTAIEELE SN LA R, X E ARG T M AAEE R T 540
B AT % o

2.4 £ B X Z (Embodied Intereaction)

AR EAESIGORFRAREDEIBET AP EALRREHITR LG 7. &
A F RIS 2B G FIAMA Embodied Question Answering (EQA). /£ AMME4 2
&, —A agent £ =4 S A P AL B AT, agent A T BEEIAFA, FEAEREF
HHRE L, IAMES T £ agent A 209 h%e, &S HEMAE S . BARIES)
iR E., FIRERFFEARETOELELSFANERIIT,

H15 EQA #:%-41-F

.: Q: What color is the car?

v

FHRR: B, HTI

B4t T EQA 89— AN 89 KK, AT, @ agent 2 49 LA A
“HE R ZMEMT? 7, agent BT A BB P HITHL, SAAETE, BELEL
“RBEH G, "EQA R L BARA: agent T AR AN 9 B0 GRS F Bdn
FX), BAABZIRGRS, TURR—LENE () do 3735 P ARIE 7] & Rt i 347
EFATIERE ).

Agent & & B A 09— fe A AT EARG AT E303RE M B T agent 891 I B~
IR P FAAE REY, PV agent & B3t /T— = 9N Efefs 50 1 F RS T A A 4940
WA &o HRAE I agent XA — AKX T ENIRIEGHE, PFiL agent F & 8 474 3R
B#HATRE, B agent LM ATHME—NFIREAR, WBRA—H L&A B 64T
BEEB (Blho— AR —AEXMEFELAEHPE, RARBEACHEREEAE
MER A, BT5EE4E, SAHMENERERRTEE, MAEELE G ESEEF
BE). MMM EXAEQAMIES L, B A agent 093K % 7T £8 A AR K 0 1] AR 3
Vs hy (tbde PR K ETFTE—ERA S IANNEFY AT, IMAEILT agent THE
BT IRBZRETAEL I T EAEE, T RAF LR LE R FA agent AL
T, BRXARANESET, ERAFTHEAT R, IHFRTINEGRIE, EEIEF
KD, AT MRHIZAEI, VEHF A RS MRS agent T —ATE, ER
b —3k 3| FHATATHAGY DI ZK, VAH AR agent BEAT 24749 52 3 Al dk,
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25 AAHAELEERNT R W KEA
1. B A S R

R RN R BRI RA R, W EAREZHAEN AR GFEREH
MBS FRMBEARRG TR, AAAB AR ZHEA. LEEBRNARLSY
RIS SR AT ALE NS, AR R KRR R w8 PR o

2. g AR R IR ROt R

FRAEHLFFROGES, LRNLELRFER I i it . X8O 3D 3R3E
Bedn, HE45RIEWIT. FHAMKE, long-term Ll falt 445 AP, I,
BEIHEERKENRInfk f i), AER L LA TN, XI2LZROHERE.
At 32, AR FIHIFRE, LEZ LUMATEAGEAAEE K, S TFHRAMR
BIHLE AL R BT E KOG HIEE . Al T H A8 /) Ao K2t 1R 69 Bk .

3. MM ERBER

NEGFHELRLT, RN R0 %7 R IR RN G—/ N7 48 B 6 KA
A, il R B Rt il, BAMANR, TEEFRIZINAETREF, THRBRERK
P, LA LFHENHIRR. BT RELs, 2LRIFE, WBRELZZHR
0 EBAIE. B, B3 BRI E IR, BREES IR B 4F A, WA —
AR B %A Fa Bk T 09 B A R

4. BMERAFEREFEFI N

B EME ARG LS, EFFRARBEFLES I mdtl, AR Z R,
REBERNAT, 2B AHRAHTRTREF D SZLGAXFRFR, RESH
e gL o 89 & ZIRAL,

3. ERYZx: RAFRERSH, BEATY

FREAGMEALE AR AABRTEAEET2HRANE. 1) B XNE
ANRALE SR AL, TEARRATEREADL, HE T LdE, 2) B XMBEAL
Wi, G seEPEARR, RAFAMBAERTRE, ERAFEFF L0
Fho3) WAMBARLATMAE RN, 2R TALRHBIEE, RELSFEETH,
4) AFHBEALR L, EFRERDEFRETDEZER, RATHRREL. HEHE
BT FREMR. & EMBALTE RGP REIARFRAE, B @R AR
P o

3 BREAEBMBA: 2AREERELS T LY F

B XMBEAGTEEEABELE, FE2pATEERE AL, HF Tk,
CMEEZHHENES PR G, BB TELEE, "AAS L4 E2L5, L+
— ANHT B0 04 AR G2 A AR 9 AL AR YE M % (Robotic Manipulation Network ROMAN) - ROMAN
R—FMIMBARERYE, BFREBEARFES] (HHL) kBRI RGN/ IES. €867
BT F ] A5 3, RBHIT A L L0045, thhedicdicfn, BB G, k3L,
HANH . ROMAN G943 A T ¢ 7T AR 3 KB 45 45, & 9 REALAYAE 50 5, JF B B
BAEAs AAIRE, HETRES
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K16 ROMAN AEEHh4k

F 4k & : {Robotic MAnipulation Network (ROMAN)- Hybrid Hierarchical Learning for Solving Complex Sequential Tasks), CSDN, HTI

HHL £ 4 T4 H 2% (BC). AR #5525 (GAIL) A=if 3% k4L (PPO) %
Hik, B, THAERNTwEER, S35 ERETHHERIFMNBEA. R,
BORAR BT 5 5] B B TRPE, Bk HHL 3£ 4] B GAIL #= PPO k38 3% % 5) id 42, GAIL i
AT AL AL A BLiE 5 E R, it — FHRAMBEAITA, @ PPO N4RAEE T —ANh
RLEMES, FHMBALE L PRI PG EL, @XM F X, HHL EL RS A K
B RS E A, FFREAMRBEIRT IR

B 17 ROMAN A4EE Pk E 893 R BT

F# %% : (Robotic MAnipulation Network (ROMAN)), CSDN, HTI
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ROMAN E &R A45iR 6948 7, HAE Bt iTah 5K L. L% ROMAN AT “I5 B A=
KEB"AR BB AR F"FA4 G ROERLT, R2ARRAEESL UTHINIRY
seft TARAE S X AR AL QLA MU R AR, AT HLITE B 48 3E T 48R0 5
WRF, 12 ROMAN @it op kiM%, Y AL S EAMTRFEARARGERRL, 31T
Sty £, XAEE A ETT ROMAN AEZRGZKRE N, TMUESMTRILGES A
7, TR AEBIIHGREIGFATETEE, REFHETRES, BT FHEE
A2 F] 1, ROMAN 2 & T ABARRAE T L6947 A, RN T £ @3t L 243 SR R E,

B AT Tk b T A K, B Sm iR, BB P EIRE KT AH 0
L FEA T, 2022 55 BAARAE T A MM 1783 10T, REK 6.26%. F| 2023 4,
T HHAANE E 186.4 1071, Tt 2024 Sk 193.4 12T, 2025 #4283 200 12T, 2022
F, BRSMILAARE T AR ERA, K5 712 0, F] 2023 55, HE Ik
BATHWEA 52.45%, HAARTIK S, BTHEZSETHESE )G,

3.2 B X/BFAMBEA: SMFHMEY EREAZIRK

HHMBAERE EREZHOE AT T, BAMNBARBLSZ SN, 28 A TH
W Citfezstht, AR SQOEEMBE, RABRK, SRARETEEGRRSL)
HEeS, BAERFERHFEAAR. BRI, BHEXMBALL LMK P ERL E,
HARL, ERAAEFMR, ERABKLETFIEA® ARG, BANLEALSARK
%, EATFREFERAE S

AR, ELHEEY Kiva PLE AN R . B 2012 F40M KIVA Ak, E4EE
REEMBARTRUHERECHBAABNYE R, &EBAT, &5ERIRERGILE
ARECHIST, ZERIRKOMBALERNEZHRZ —,

F18 2013 4-2023 FELBMBEAN A E

80 75 140%
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&0 100%
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80%
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60%
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20 40%

20%
10 . ‘4 3 45
— — [ ER 0%

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

| (FE ) e—ry (43

FARR: FEBAEA (AGV/AMR) = Ik B35 5] #7 850k 594, HTI

KIVA LB AREBRACEHRTHE, Kva T AT —F2 4%, OETHEHITE, —4%
ALY A, R ESE, BENMBAFRKGHEMARE L. KAIAHR, Kiva MEKXETT
S ENIRGIR T Ko AR ERIERREHEIAGA, wIFLIAABTRT, X
— AL RMEIRG TEREPSHHE, RV TALGERBREXEL,
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-
T

@ EREKVANSA

KIVAJF SIS

FH &R : CSDN, HTI

Kiva HL% AGBITAE 75 0930 4R 7T T & B A s iLag e oA F, R T H)3E mk
AAIRAE TS Kiva E 00 AN E LA KA 1 KRt A — A48, Kiva #AREX
WARITHAT R Az Ao ik £ AME. CHE—ANHEHRR O T 400454, £CHEBRTE
JRA G, HAE R — AR AR, B Rt kB AT, BRETLY 10
JB K. MIFEE, Kiva LB AINEE—MAA LIMERIED], AR A FHRE4, AT
M Fetg b abiE, She LT ABE I fo— R PIREHTIT. H—6 Kiva LEAA A
s wy Al E: BN, bR TFREGREEI, LTI, HAER
R TT s, HRZRIAN TG LA 7S, AERKEAGERT A 5. 4k
FrGE K AR KL 7 Ebdeiz B, 3 X% S, Kiva 09X ArA] T o944 2 K
A5 E T 5

B 20 2018 4-2022 F F B HHLE AT HIAR 21 2022 5+ BHFHMEAT ALY A I

AR (fLA)

120
100 96.73
78.12
80
60 521
40.13
40 34.96
0
2018 2019 2020 2021 2022 A @i B @i

FH R R WAL RIS, HTI FH kR AR RIS, HTI
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ZHETFHEL AN, RELABARBERAH, KELHNWEATH —LL TR
#BABEMH. 2021-2022 £, ESNRMEBEFREN, XREBHRFHFIAZXGE, 2L T
AR EEN, BRE RIS ARARSBINT LT, ARBILINE T IH R T 8
LERHE, AARERENBARRGRRRE, BRAFHZHSEL, REAXREHEH
MBAAT LI H FBA = H . IR 5 WA R T 8944 27, 2018-2022 F KB4
MBEATZHAMEM 34.96 10y K2 96.73 2L, B KBEEHIMBEATLEIZEF A
LAWK, HWKET 3011%; LA ELK, LTHAE LA 16.14%.

33 WEMBA: AKFEH EELKET HHR

WEMBEAALA R M g m 2 m AT ARG IRE. REESEFT
Mo CMEIILIT RERR T WA Y, B35 X Pt E AL EHGBLL, Fik% A
HPELES, AE R TRE RIS . %R R G F A AR Sk W A AL AR IR
BiRge, ARG A EFAERE, BAT, LR AME A ZER, 4 Unitree
Robotics #J Unitree Al #= Go1.Boston Dynamics #J Spot YA & ANYbotics # ANYmal C. Unitree
Al Fo Gol B AR AR d Ao R EMW ] R, BEAZRKGWS)HAFTREBEEA 7 . Boston
Dynamics 49 Spot M AL th & 6942 € M. R N AiftE R EBRZEAR, LA T T LA EA
KEES . REWEMBARA R, 1253 5 69 H] i s Ao i AT R F] T 7 3k 2k
ARG T % 2 A o

B22 WEMBARESR

EMSMARIA: IR (MIT. BD. IT. ETH) , Bansst \IR

0 &
NN
< -

BigDog, 2005 ‘Atias, 2013

e
v »/

PREENMA, 1980
(MIT Leg Lab) g

FARB: AIRS, HTI

54 AIRS B A B BEAL3E A, B PRI AT A3 BB R AL 9 R AL A BN
Mo AT A KRB FHBLEMGIT TR, ST ENIFILGR T, LB ATEIRLE
MBEE S RBR S, BRI KRR T RS, DRSS LERLELER, RET
— A RS AL VI R ALES AR MR 3D M BT SR L5 AR A A .

ARAE AIRS 3% 3] QYR (e 445) 894+ A TN, 2023 SF £ KR XALE AT %4 & 30
# 6.02 /0% 7T, T 2030 FH ik %) 15.1112% T, CAGR H 14.3% (2024-2030), 43k
EEM0 R XM E A (Legged Robot) 4 = B &LIEE . obit | B A7 A AHHA K R AL
BA, THhLART 68%, HF, TRIALY 28% T B0 H4L. TRBERERKHT
%, G 57%; HRRAEAKMN, AL b 24%F 12%. A EBERRE, W
MBEANETHYHRK, 2956%. £ A7 @, RAGEAMRZHKE HRFR, £
RAEAFH R o
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BAABIEA: ARWMAERBRRES, BRAMERE

ATBHBEAR L RAFSERS L, EFREfRDEREFAAREER, G
ANRGHEAIT R, BEARLIRS, HHAREETFRABEEREF T2 H LBREY
Aidho AGMBANRAFRAMA SN aEEASHEERSE, L LE&E E0IE
AR WAL 7 o P4, Boston Dynamics &9 Atlas VAR ARG MLED M Aefl 2 G, ARAS I
ITHE 3 5. AISTE HRP 2P| AR AT by A &I &, BASBTHARE
M, EAELFET H5ALNEAES. Honda 49 ASIMO RE454T 4. 388 . B, Tt
RA @A F Y, &R TEEFF5IR S . Softbank Robotics 49 Pepper & —#F.)s Al 4+
BN, BRBRHINFLARTARBET R, JTERATEFRSFHEHFRE. REA
FIAE A L2 IR B 6948 2 AT SE M 7 @A @ e Bk sk, 128 3E 5] N R ALIES) A Sde
HEHREBZHEA (LLMs), ATBMEART ZAERZ L, EI7REAIRS54T L F 457 5D
Nk, BEHZxEfREbNE,

B23 ABMBAEALEKXE B

RE BRENBATANBATEE

5 |
Meta e TRRLE
~~~~~~~ « Bitkehs |
- AVREF s RN |
P RTERR  prry e A TR |
Gl T R
258
]
=IDC

FAHR R IDC, HTI

ERITASEITELSFR, AMMERMNEERAMA. Al AKX BT RE
Al H 7). KR fe ik, BAATIMEARAALE DI, ELEZMR, 55 GFah
EARIF A BRI HUREE EEREE, B, RREFRIRE, HEMN
BAPTE B, H] . B ) B IS HUBARART B RGN AR e SRR
ITRTEGATBIEANF . R, ABIEAT AL @ IERRMA, H524E
AhE A, BHES, BRmRA Gl FREITFXERERATE, §TRE—FRAF KA
B £ FAAAL F AT,

B24 AHHBARRRED

I
BAksS @ ST

BR: EERIBHIFH TR TR WEANME, EE~
ITES, MieR. HHR. g FESIF TR A. SIhEE

P
KARSS

|/R: ANER, Fif. 518, TR B ERTEFH, R

BE. BERHE

R W1, BH. NH B
IEE QRGP

BA AMBAAIESRE.

BHEM. SBEX--

3EHR (1-3%)

=IDC

BR: KR BRRE.
F MR

BAR: A, DR
BIEHRL AR

FH (3-54)

BARFFRIRR

BRTEIR

B RKEC. 0. HPELE
WLEFRB LT

A AR, INBES. 8
HEBASRE. TURR -

i (3-5%)

RS TR

FEES). ZIBEANET)

% EFER. KBRS
REPPID -

SR A, RERE, 8
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TR (5FELLE)
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ATIIE NG 7L RE R M ZEY T, BATMAETHRARFINEAFT
BN, ABMEAGNENASEIRTTETTR, ZRFTRAPFORNER. A
w, MAERRRH, LR EAg AART X, M AZHLETIR, KRS A F®
WEER. PR AETESFTARNNE, FAHAEZATELE. ZLORRRFELS
BEAMMR LS. AT RAX—BIF, RRAGMRBIITEXER, IPLEBKOMF
A b, RFRRE KD EwBEEARRG KR,

AT BN T G ALT R FHE. BARER RARFHR, wiBE. AHFS
PRI LIRS o FEA B RN, MEAKE P BN RE B A RIS b5 45
AR, T LHET, ABNEARFELERERRADHBEZELRT LA
WA, F&, MAERRFTHGRA, ABLEAKRENEET Y, Rigik, %F
FRFESHAL, BRRERFEETE LK,

E 25 2024-2035 A S AL AT 3 HAL M
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FHAR: Bk, HTI

ATGIE AAT Lt Heik KR B BRI . BASTnbitzd$ 5 7 aR 604k
Mo AKRZF, AMIEAS LOGFERKER LS E 40%A L, BT @, LRITF
EHEEABMEAZFHFHITR], £—FTTEEBAHLGONE ARKGIT R R, &
SHEEE R, Em o RS A T LA SRR, B, &R 2024 b EAHM
BAFRAFE KRS, BEAGIE A P OEL, BOHRE LRI, & Likm REIK,
KR ERG T B RE @ F ORI ARABIE AR RIR L 5] R KA a9 2024 F
EAHBIEAS LR REFR)RBT, 2023 FAHIEAZ Lt NR KA, 7+ ) 2026
FPEABMBEAZ LAEFERHK 2001270, ARFHRABENE RS SJIR, AEH
A E Ko

4., BAaIre: FEH L AR, PENEHE
4.1Figure Al: 3K E K#&F, HARMT R

Figure Al X TAMIE ALK, HH5AE) BotF. »al LT 2022 F, ¥ T
&t Akl B EAHIE A LM~ R Figure0l £ 2K A HK T LiLEy B TAHMEA,
T2 RATHE, MR, OEREET L, Figure Al ATNE 2B FZTHONBEATRA
&, B THHALBREE (AGD) 8955, FAEIS Ak Ffa gt | T EANF
%o NEEMME BMW £ F T AL, FEMBAHKIINAE L & M.

Figure02 & #1535 B A, 38 5 B J % fk # 3t — 4 .2024 “F 8 A /3] 4f th 37 Figure02 #u
B A, ML Figure0l £ 4% A, wiRfit H X &0 H XA TER, RAT ERN At
R, LFHEARRE, BRETEA1ANAGHEWIMRT, FAFRTHY, £
TEAFERE, LT EEANBARGLZALTZTRAOES, FELTUELETX
20 A a9dthe R F MR EAFENEALML G Bf R EMH-TFTiEH, MEAT
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APPENDIX 1
Summary
Investment Highlights:

EAIl introduces a new concept, with policies driving technological advancement. Embodied Al (EAI), proposed by Alan Turing in
1950, uses the ‘Embodied Turing Test’ to assess an agent’s ability to handle physical world complexities. Unlike non-physical Al,
embodied agents combine multimodal large models (MLMs) and world models (WMs) for perception, interaction, and planning,
adapting to virtual and physical environments. Policies in Shanghai and Beijing aim to advance intelligent robotics and
manufacturing, with Shanghai targeting industry benchmarks by 2025. The USA leads in robotic industrial applications, while
China is still exploring. Training embodied Al involves simulation, perception, and interaction. Simulators provide realistic virtual
environments for algorithm development, reducing costs and enhancing safety. Embodied perception enables understanding of
visual reasoning and space, using technologies like vSLAM and 3D vision. Embodied interaction focuses on agents’ ability to
interact with environments and humans, with tasks like Embodied Question Answering (EQA). Diverse embodied Al products
cover a broad market: 1) Fixed robots excel in precision and stability for lab automation, education, and manufacturing. 2)
Wheeled robots perform well in logistics and security, while tracked robots suit agriculture and military. 3) Quadruped robots are
used in terrain exploration and rescue. 4) Humanoid robots are popular in services and healthcare. Each type has unique
advantages and faces technical challenges. Investment advice: EAI is key to advancing AGI, with broad applications in computer
vision, NLP, and robotics. Embodied agents excel in perception and interaction, understanding complex environments and
interacting naturally with humans. According to CCID Consulting, the global embodied Al market will grow, especially in industrial
automation and service robots. China’s humanoid robot market is expected to exceed RMB 20 billion by 2026, driven by policies
in Shanghai and Beijing. Focus on Al computing power, models, and applications. Computing power: NVIDIA Corporation,
Cambricon Technologies Corporation Limited, Hygon Information Technology Co., Ltd., Jingjia Microelectronics, Loongson
Technology Corporation Limited, Inspur Electronic Information Industry, Dawning Information Industry, Digital China, Isoftstone
Information Technology, China Greatwall Technology Group. Models: Iflytek, Zhejiang Supcon Technology, Hangzhou Hikvision
Digital Technology, Zhejiang Dahua Technology, Sense Time Group. Applications: Microsoft, Beijing Kingsoft Office Software,
Guangzhou Sie Consulting, Shanghai Baosight Software, Wondershare Technology, ArcSoft Corporation, Shanghai Newtouch
Software, Xgd Inc, Thunder Software Technology, Shanghai Suochen Information Technology Co.,Ltd., BYD Electronic
International.

Risk Warning: 1. Foundation models development weaker than expected; 2. EAl development weaker than expected; 3.
Insufficient downstream demand for embodied Al.
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IMPORTANT DISCLOSURES

This research report is distributed by Haitong International, a global brand name for the equity research teams of Haitong International Research Limited (“HTIRL"), Haitong Securities India Private
Limited (“HSIPL"), Haitong International Japan K.K. (“HTIJKK"), Haitong International Securities Company Limited (“HTISCL"), and any other members within the Haitong International Securities Group
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whom [ have already notified of this, will not deal in or trade any securities in respect of the issuer that | review within 3 business days after the research report is published.
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RERRER IR AR5 A RIREHT8 B 47 81 8934, |, Liang Song, certify that (i) the views expressed in this research report accurately reflect my personal views about any or
all of the subject companies or issuers referred to in this research and (i) no part of my compensation was, is or will be directly or indirectly related to the specific recommendations or views
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BWMZARAH: B K -TOPIX, #E -KOSPI, 4 7% - TAIEX, /7 & - Nifty100, %
- SP500; AT A b B4R ~ MSCI China.

Ratings Definitions (from 1 Jul 2020): Most Recent Full Quarter
Haitong International uses a relative rating system using Outperform, Undet;fq:form _
Neutral, or Underperform for recommending the stocks we cover to
investors. Investors should carefully read the definitions of all ratings used
in Haitong International Research. In addition, since Haitong International
Research contains more complete information concerning the analyst's
views, investors should carefully read Haitong International Research, in its
entirety, and not infer the contents from the rating alone. In any case,
ratings (or research) should not be used or relied upon as investment
advice. An investor's decision to buy or sell a stock should depend on
individual circumstances (such as the investor's existing holdings) and other BHER +—FB
considerations.

Analyst Stock Ratings

Outperform: The stock’s total return over the next 12-18 months is
expected to exceed the return of its relevant broad market benchmark, as
indicated below.

Neutral: The stock’s total return over the next 12-18 months is expected to
be in line with the return of its relevant broad market benchmark, as
indicated below. For purposes only of FINRA/NYSE ratings distribution
rules, our Neutral rating falls into a hold rating category.

Underperform: The stock’s total return over the next 12-18 months is
expected to be below the return of its relevant broad market benchmark,
as indicated below.

Benchmarks for each stock’s listed region are as follows: Japan - TOPIX,
Korea - KOSPI, Taiwan - TAIEX, India - Nifty100, US - SP500; for all other
China-concept stocks - MSCI China.

Ratings Distribution

Prior Full Quarter

Underperform
0.6%

BE 202595 30 AEEERRERTIREL A

KFXF L3 BTART

(#%)
BARRREALEEE 91.8% 7.8% 0.4%
BERITEP* 3.5% 4.4% 0.0%
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Haitong International Equity Research Ratings Distribution, as of September 30, 2024

Outperform Neutral Underperform

(hold)
HTI Equity Research Coverage 91.8% 1.8% 0.4%
IB clients* 3.5% 4.4% 0.0%

*Percentage of investment banking clients in each rating category.

BUY, Neutral, and SELL in the above distribution correspond to our current ratings of Outperform, Neutral, and Underperform.

For purposes only of FINRA/NYSE ratings distribution rules, our Neutral rating falls into a hold rating category. Please note that stocks with an NR designation are not included in the table above.
Previous rating system definitions (until 30 Jun 2020):

BUY: The stock’s total return over the next 12-18 months is expected to exceed the return of its relevant broad market benchmark, as indicated below.

NEUTRAL: The stock’s total return over the next 12-18 months is expected to be in line with the return of its relevant broad market benchmark, as indicated below. For purposes
only of FINRA/NYSE ratings distribution rules, our Neutral rating falls into a hold rating category.

SELL: The stock’s total return over the next 12-18 months is expected to be below the return of its relevant broad market benchmark, as indicated below.
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Benchmarks for each stock’s listed region are as follows: Japan - TOPIX, Korea - KOSPI, Taiwan - TAIEX, India - Nifty100; for all other China-concept stocks - MSCI China.

HRBFEFAAL: HABRAAIE, RRRAERRE, FEARS PREGEALRERNREETHE, RALTTROBELE IR BN TAHL SR H A

Haitong International Non-Rated Research: Haitong International publishes quantitative, screening or short reports which may rank stocks according to valuation and other metrics or may suggest
prices based on possible valuation multiples. Such rankings or suggested prices do not purport to be stock ratings or target prices or fundamental values and are for information only.

BEAR A REE: BARRTRALPBARKAAHNTE A REFE LR, S84 (600837.CH) , SABRTLENENG, LATERAATE A ROFALRE, 2
%, GAEREASETEATRGFRZL, HAGEEREELERNTE ARFRTRANTR,

Haitong International Coverage of A-Shares: Haitong International may cover and rate A-Shares that are subject to the Hong Kong Stock Connect scheme with Shanghai and Shenzhen. Haitong
Securities (HS; 600837 CH), the ultimate parent company of HTISG based in Shanghai, covers and publishes research on these same A-Shares for distribution in mainland China. However, the rating
system employed by HS differs from that used by HTI and as a result there may be a difference in the HTI and HS ratings for the same A-share stocks.

HEERER 100 A K (Q100) 453k: HABR Q00 HHA-NEHE 100 LHBTERRENERTE ARSI % SLREFRAAIATREGF LA, HEETHTIER A
RAKA TR AL, BAERESH Q00 AN L LY,

Haitong International Quality 100 A-share (Q100) Index: HTI's Q100 Index is a quant product that consists of 100 of the highest-quality A-shares under coverage at HS in Shanghai. These stocks are
carefully selected through a quality-based screening process in combination with a review of the HS A-share team’s bottom-up research. The Q100 constituent companies are reviewed quarterly.

BiRLA (FIN-ESG) SEBARFALS: A% A RRUA (FINESG) HIBZAT, #4LFmidAtddRELEN:

B—% A (FIN-ESG) # A BRATHERFHEARTEAS ATHAARAT") EAFAEREHAFELEERR, AN LN ERER T EETEETRIE, 33
W RIESE, HRARRETMARIARTER, LREEAETMAINANE, SERBERELRESORIE, ANIRHETMRIGETE BN AR L
REIEHEREROETLERAEREK R TS

F4 BRATEMRE R IPEHERERBEARA R P, KAEARERNREEN BARED FEREAEY A KR ARBFEN TR R L RERNAA RAAED S A3
B, RRARERAE RO BT 24, BITEREARERMBENEAN AR LA AR LR ORI, BEFTRE, KEdE oM S LEHES) ARALERA, SEHL
BRIRMER BB RRH TN,

B2 5 KRB AN BTR, AN ARERGETAMA. AZANIFABAHTHER, EAMIMARRR KRBT REERATEAEARE N, TETARBELTH
Ao AAL B LR, BRBE. A% MR 5. TR AR B RE KR A T8 BERARE, B ERERLNE, FURRARRALRE =T
AREH, BRPAEREMEETE, BRFKERTE,

FO% pALTENAL R, RERASFEENNLRDNAR G (RRFER P ZADN) (RRARPFRE (BAiE) Bil) (LRABAKR) %) A48, NELe
WL RIS, ERRTARE DAY R AER FAT—RE, WAKLTERAR AR,

SusallWave FIN-ESG Data Service Disclaimer: Please read these terms and conditions below carefully and confirm your agreement and acceptance with these terms before using SusallWave FIN-
ESG Data Service.

1. FIN-ESG Data is produced by SusallWave Digital Technology Co., Ltd. (In short, SusallWave)'s assessment based on legal publicly accessible information. SusallWave shall not be responsible
for any accuracy and completeness of the information. The assessment result is for reference only. It is not for any investment advice for any individual or institution and not for basis of purchasing,
selling or holding any relative financial products. We will not be liable for any direct or indirect loss of any individual or institution as a result of using SusallWave FIN-ESG Data.

2. SusallWave do not consider recipients as customers for receiving these data. When using the data, recipients shall make your own independent judgment according to your practical individual
status. The contents of the data reflect the judgment of us only on the release day. We have right to update and amend the data and release other data that contains inconsistent contents or
different conclusions without notification. Unless expressly stated, the data (.g., financial performance data) represents past performance only and the past performance cannot be viewed as the
prediction of future return.

3. The copyright of this data belongs to SusallWave, and we reserve all rights in accordance with the law. Without the prior written permission of our company, none of individual or institution
can use these data for any profitable purpose. Besides, none of individual or institution can take actions such as amendment, replication, translation, compilation, re-editing, adaption, deletion,
abbreviation, excerpts, issuance, rent, exhibition, performance, projection, broadcast, information network transmission, shooting, adding icons and instructions. If any loss of SusallWave or any
third-party is caused by those actions, users shall bear the corresponding compensation liability. SusallWave shall not be responsible for any loss.

4. Ifany term is not contained in this disclaimer but written in other agreements on our website (e.g. User Registration Protocol of SusallWave Website, User Service (including authentication)
Agreement of SusallWave Website, Privacy Policy of Susallwave Website), it should be executed according to other agreements. If there is any difference between this disclaim and other agreements,
this disclaimer shall be applied.

sE3A LR

FRREAGTRRE: ARSHETEREARAA RN (HTISGL") WATMEADEBBRALARAT (HIRY) RIT, HA I RRBFBLARME AN (F571%) &
HEAESAEED GUEAREEL) HHREHR, ﬁﬂmﬁi&Hmm% M/ 2] Haitong International (Japan) K. MHMW)%WMTﬁw,MWKmmH$£$M%ﬁﬁ
ERHETHF,

FREERNARAE: AREOAZEAL) . HERITRIEAPAT AL Securities and Exchange Board of India (“SEBI”) %% # Haitong Securities India Private Limited (“HTSIPL") A7 X

3 iBimEIPR
HAITONG



17, BAERMER LS 2 BSE Limited (“BSE”) #n National Stock Exchange of India Limited (“NSE”) L8] (4AfH [HARKHA | ) WA EHRE. HISIPL T 2016 5 12 A 22 A4

FRAGBEREAERNARAE (HTISG") 8h—34,

AR RRENNETEFALEAL RSN, 2FTHEAEREARDARN )R AGARREALANERAR AL RFTHILA,

ALHFESE A B CRBERRATERR, 12 HTRL, HTISCL RAEAT WA THEEREAERARAS (“HTISG") MM A ML RN, FEMAERNRHETHTRETH
/

FERBEATEAEE WA FARFRERARES ARLAEFHR, AXAPRAMIEATRASRT S, WREEF 2EARB R B0 B REFH A, WIETN

TRAMET AR 0, SENEAAR—ZREBRGER, FABER), QBUTARITEIAN, AFATARGHTRENE, BAFREANANETA, BLRRE

KLBPHENAEANBE G RH, PHRAAERIEAIOM SRR, o BHM 5 RNAREGE, BRELRAATMFEERORATEY A THRE, Sl 2, 2k

T aNELRE, AREETZARETAENATLEATE. TOTHERARLHHENHARFAETAERABEOR%, HISC REEE, £RAREASLATARETF

o

A ALK ETEN TR, HTISC RAMB XKL, AAEEAR, EFPER, ATAHEAZFARALRHRHEMIERRI LRHA K CRAC AR KR,

HTISG MAE R, X5 RALRELALITE HIISG WAAZ P AN REERIAEELHRN O LB AT AEAELRT S F%. HTISC THE HALHHAENRERR

—BMBRT R AHTRL A L5 R ARRLHORBATRAGERh AR, THIEN,

#7748 B 17 R 36 www.equities htisec.com , &1 8 574 % %8 B A HE5 A A 57 R X L BAI BREHH N BT Lo

FERMMIFRER L AAF AR LINGETBFP A AL FINRA # T2 MALREME ST, FEATEEFINRAA R SAAF L BRI RTHE, AFEARAT

ERX R 2001 £AN 2 R4,

IMPORTANT DISCLAIMER

For research reports on non-Indian securities: The research report is issued by Haitong International Research Limited (“HTIRL"), a wholly owned subsidiary of Haitong International Securities Group
Limited (“HTISGL") and a licensed corporation to carry on Type 4 regulated activity (advising on securities) for the purpose of the Securities and Futures Ordinance (Cap. 571) of Hong Kong, with the
assistance of Haitong International (Japan) K.K. (“HTIJKK"), a wholly owned subsidiary of HTISGL and which is regulated as an Investment Adviser by the Kanto Finance Bureau of Japan.

For research reports on Indian securities: The research report is issued by Haitong Securities India Private Limited (“HSIPL"), an Indian company and a Securities and Exchange Board of India (“SEBI”)
registered Stock Broker, Merchant Banker and Research Analyst that, inter alia, produces and distributes research reports covering listed entities on the BSE Limited (“BSE”) and the National Stock
Exchange of India Limited (“NSE”) (collectively referred to as “Indian Exchanges”). HSIPL was acquired and became part of the Haitong International Securities Group of Companies (“HTISG") on 22
December 2016.

All the research reports are globally branded under the name Haitong International and approved for distribution by Haitong International Securities Company Limited (“HTISCL”) and/or any other
members within HTISG in their respective jurisdictions.

The information and opinions contained in this research report have been compiled or arrived at from sources believed to be reliable and in good faith but no representation or warranty, express or
implied, is made by HTIRL, HTISCL, HSIPL, HTIJKK or any other members within HTISG from which this research report may be received, as to their accuracy, completeness or correctness. All opinions
expressed herein are as of the date of this research report and are subject to change without notice. This research report is for information purpose only. Descriptions of any companies or their
securities mentioned herein are not intended to be complete and this research report is not, and should not be construed expressly or impliedly as, an offer to buy or sell securities. The securities
referred to in this research report may not be eligible for purchase or sale in some jurisdictions. If an investment product is denominated in a currency other than an investor's home currency, a
change in exchange rates may adversely affect the investment. Past performance is not necessarily indicative of future results. Certain transactions, including those involving derivatives, give rise to
substantial risk and are not suitable for all investors. You should also bear in mind that recommendations in this research report are not tailor-made for you. The analyst has not taken into account
your unigue financial circumstances, such as your financial situation and risk appetite. You must, therefore, analyze and should, where applicable, consult your own legal, tax, accounting, financial
and other professional advisers to evaluate whether the recommendations suits you before investment. Neither HTISG nor any of its directors, employees or agents accepts any liability whatsoever
for any direct or consequential loss arising from any use of the materials contained in this research report.

HTISG and our affiliates, officers, directors, and employees, excluding the analysts responsible for the content of this document, will from time to time have long or short positions in, act as principal
in, and buy or sell, the securities or derivatives, if any, referred to in this research report. Sales, traders, and other professionals of HTISG may provide oral or written market commentary or trading
strategies to the relevant clients and the companies within HTISG that reflect opinions that are contrary to the opinions expressed in this research report. HTISG may make investment decisions that
are inconsistent with the recommendations or views expressed in this research report. HTl is under no obligation to ensure that such other trading decisions, ideas or recommendations are brought
to the attention of any recipient of this research report.

Please refer to HTI's website www.equities.htisec.com for further information on HTI's organizational and administrative arrangements set up for the prevention and avoidance of conflicts of interest
with respect to Research.

Non U.S. Analyst Disclosure: The HTI analyst(s) listed on the cover of this Research is (are) not registered or qualified as a research analyst with FINRA and are not subject to U.S. FINRA Rule 2241
restrictions on communications with companies that are the subject of the Research; public appearances; and trading securities by a research analyst.

PR ARl e

GETLAAAL, BUETH DI RRE AL AR TP BN ETEARFETR YOI BANEREZ LR R IR N ETETRAEAR .

ARBREOELER: HAERIERRMNA R (HTISCL) A T2 KA R RE, HTISCL RASBARERS 1 £2AFED (KFEARD) HHINE, T RS H THRK
GEARBEAN) (RBEWE 571 %) XTRASO") FREHEAMF, EALHAMED, AFTRERREL SFO RN ELETA", AFLREAZLIEAR
ARELERERANFE, BRRMAERFLRE VRN E EMBRTRE, AFLREWRAARFRREDT LA ELMXOETETHRF HTISCLAEAR,
FEERANELEA: KFLRE D HTIRL, HSIPL & HTIUKK %95 HTIRL, HSIPL, HTUKK ARAEATIE HTISG £ BBEE NS, HALEREN, BARTEEXTHERE A A
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EOMARBZBAZHAR, KATRERBLRE 193 £ 2 EEAR 'S 1506 FARMBLIEMS [FB 2 EMMEFE | (“Major U.S. Institutional Investor”) Ao [ 4L
F&] ("US. Institutional Investors”) «» fmEBEAMBTE P KA XREH, Haitong International Securities (USA) Inc. (“HTIUSA”) Bt RAMNE {7 HKIAFRRENER
Bk, FEIRBAFTRERBNE LT EMIERRMASRIAE LML), ARAT HTIUSA. HTIUSA 42T 340 Madison Avenue, 12th Floor, New York, NY 10173, €3 (212)
351-6050. HTIUSA £/ % B F U.S. Securities and Exchange Commission (“SEC”) 2494 4%, 42 Financial Industry Regulatory Authority, Inc. (“FINRA”) 894 R HTIUSA R &t %% 5
ARAE, LRATE Y QAN AEMERT, REAFLRENEMEBRTA, TRAEEIIWRARRKE, LTFEL HSIPL, HTIRL & HTUKK BH#AFEEIER &M
REBIANT ho AFTIRE DT HILL HSIPL, HTIRL R HTUKK 24774 A 2 A A A4 FINRA B3R LTt AE, ML TR R S FINRA % 2241 AR 09 5 RARA A MTA, A FEE
AP P BANL SRS A, AXAFARE T HROETELDERAIMKLBIL (0.4 AR) THALE-ZAK, FEERTHERTRIA M, ATTEEEIAY
AR ARFLBERAAMREBIANEATRARN, SERTRALFHRLRAFEAREZEANERAANET 2L, AFTRE P AE UMY LR B e 1£47
EARBEXERIANATIMENNMET TR DO %, TRHZFIARMREBIENMASKAZLLBA R BF0, EERBANHARRFERE:

Haitong International Securities (USA) Inc.
340 Madison Avenue, 12th Floor

New York, NY 10173

KAALIE: (212)3516050

DISTRIBUTION AND REGIONAL NOTICES

Except as otherwise indicated below, any Recipient wishing to discuss this research report or effect any transaction in any security discussed in HTI's research should contact the Haitong International
salesperson in their own country or region.

Notice to Hong Kong investors: The research report is distributed by Haitong International Securities Company Limited (“HTISCL”), which is a licensed corporation to carry on Type 1 regulated activity
(dealing in securities) in Hong Kong. This research report does not constitute a solicitation or an offer of securities or an invitation to the public within the meaning of the SFO. This research report
is only to be circulated to "Professional Investors" as defined in the SFO. This research report has not been reviewed by the Securities and Futures Commission. You should not make investment
decisions solely on the basis of the information contained in this research report. Recipients of this research report are to contact HTISCL salespersons in respect of any matters arising from, or in
connection with, the research report.

Notice to U.S. investors: As described above, this research report was prepared by HTIRL, HSIPL or HTIJKK. Neither HTIRL, HSIPL, HTIJKK, nor any of the non U.S. HTISG affiliates is registered in the
United States and, therefore, is not subject to U.S. rules regarding the preparation of research reports and the independence of research analysts. This research report is provided for distribution to
“major U.S. institutional investors” and “U.S. institutional investors” in reliance on the exemption from registration provided by Rule 15a-6 of the U.S. Securities Exchange Act of 1934, as amended.
When distributing research reports to “U.S. institutional investors,” HTI USA will accept the responsibilities for the content of the reports. Any U.S. recipient of this research report wishing to effect
any transaction to buy or sell securities or related financial instruments based on the information provided in this research report should do so only through Haitong International Securities (USA)
Inc. (“HTI USA"), located at 340 Madison Avenue, 12th Floor, New York, NY 10173, USA; telephone (212) 351 6050. HTI USA is a broker-dealer registered in the U.S. with the U.S. Securities and
Exchange Commission (the “SEC”) and a member of the Financial Industry Regulatory Authority, Inc. (“FINRA”). HTI USA is not responsible for the preparation of this research report nor for the
analysis contained therein. Under no circumstances should any U.S. recipient of this research report contact the analyst directly or effect any transaction to buy or sell securities or related financial
instruments directly through HSIPL, HTIRL or HTIKK. The HSIPL, HTIRL or HTIKK analyst(s) whose name appears in this research report is not registered or qualified as a research analyst with FINRA
and, therefore, may not be subject to FINRA Rule 2241 restrictions on communications with a subject company, public appearances and trading securities held by a research analyst account. Investing
inany non-U.S. securities or related financial instruments (including ADRs) discussed in this research report may present certain risks. The securities of non-U.S. issuers may not be registered with,
or be subject to U.S. regulations. Information on such non-U.S. securities or related financial instruments may be limited. Foreign companies may not be subject to audit and reporting standards
and regulatory requirements comparable to those in effect within the U.S. The value of any investment or income from any securities or related financial instruments discussed in this research
report denominated in a currency other than U.S. dollars is subject to exchange rate fluctuations that may have a positive or adverse effect on the value of or income from such securities or related
financial instruments. All inquiries by U.S. recipients should be directed to:

Haitong International Securities (USA) Inc.

340 Madison Avenue, 121 Floor

New York, NY 10173

Attn: Sales Desk at (212) 351 6050

PRARLEAPBOESLER: APEARLAE (TAPE", AARLANRE, TOEEBENTEE, ENRATERFEE) RARGE RGP EFEEARKEZMFGA
RATER G FARBRREEIA, AT HEAATHR ETERELS, 2859, RAUHATEATHAMKIERAGALERE RN, LRREEEAT R L0HE
AR, ARETEKRAAORERFTLH, ETEARORANRGLER AR E KA P OEMEARETEERE. BRALHOARAE T LARFBRAR .
WEXBEANALER: AETHRTAEHAHTERBEN LS e KRG I EEEE NS EEAN LY IAMIERN L ARF, AMHPARIEAERE KWEME2ARE
B AHRBAED LA R e KIER KSR AL B 4375 T b Haitong International Securities (USA) Inc. (“HTIUSA”) Fuh5:46, %4 8 & — R4 National Instrument 31-
103 Registration Requirements, Exemptions and Ongoing Registrant Obligations (“NI31-103") #3#L% 32 [ B HH% % | (“International Dealer Exemption” ) 89X 5, T X%
B, RABFRREE, ZXbGRBIAL, Ee K, GEHHAETEATATERBENETEANBIRAAD, RTEER, JHANFAT, EROETERAERAR
EMAEENMARFERNET T ARETEHA, LPAANELIMRIEAGRE, ETERRANF AP BEE, BKEZEHAN, AP KORBAGEEAAET
National Instrument 45-106 Prospectus Exemptions % 1.1 i %% Securities Act (Ontario) % 73.3(1)F ALz 89 [ATH L4 | (“Accredited Investor”) , &4 ££ERHAT National
Instrument 31-103 % 1.1 F AL & [#THEH | (“Permitted Investor”) o

HRBE LN ELEA: KRR E D Haitong International Securities (Singapore) Pte Ltd (“HTISSPL”) T imsf 424, HTISSPL A4 (M 4B &) 2001 (“FAA") R XWB M 5
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REL, T (a) REXTIER, FRRTARGEY, LRI ERAARAIMTERSHHZR (b) KTRMRAKIER, RHFIT £ ARAIMT AR S DT LT AA TR

5o AFLRENRELHA GEARHMTE) 2000 # 4A FATARORMETH . HTRAFLRERF LW X EZAXNEMFAE, KAARREGRBALELINTELE
HTISSPL % % :

Haitong International Securities (Singapore) Pte. Ltd

10 Collyer Quay, #19-01 - #19-05 Ocean Financial Centre, Singapore 049315

#.1%: (65) 6713 0473

BARR AN TLFA: AARREOBBEREAARNANAA, BAPALRERTFENLRMSREDIEMERMA (BB R ALBMARZHE (“FEL) ) F 61
(1) 4, %1711 (1) A8RERBEER) S

FEARARAENEER: AREDAFLTHF Haitong International Securities Company Limited #i X%, AREREMARTRELRNELEP KA, BHEAFASARE
RROBTAARBHREELEP . RARTRRAMAXRT LR E P R3KH KR4, Haitong International Securities Company Limited #94* £ LI 894 K A £ 3 2 TH

BERFRALPRAGERCRTRALITN 05%. HARBALALREATHRANC2AL P XALCET TRAT,

BAAEHFHHEFR: Haitong International Securities (Singapore) Pte Ltd, Haitong International Securities Company Limited #= Haitong International Securities (UK) Limited 7 A4k 4%
KA LEAARTERE (ATRAASIC) 23 (RRRLENE) LHF 2016/396 FATARRALY) RAARL, AFATLGTHAE 2000 5 (0 3%) ERXAZARKE P

RELBRAHEIRRE AR AR LLBMASHTHEL, ASIC HATEATEATRARR: www.legislation.gov.au, il BIRREGLBRFTIBEFEEANLHEH, %
SHEEERKATAERNGEEEEER,

HEBEEZNELER: ARSORFEAR ), BT RIEAMTA L Securities and Exchange Board of India (“SEBI”) %/ # Haitong Securities India Private Limited (“HTSIPL") #f
KA, ORI R KA % 2 BSE Limited (“BSE”) #» National Stock Exchange of India Limited (“NSE) (44RA [ H AR S5 | ) #Fidis.

H bt % 4F: Haitong Securities India Private Limited

SEBI A % 247 2 A 5 : INH000002590

3t 1203A, Floor 12A, Tower 2A, One World Center

841 Senapati Bapat Marg, Elphinstone Road, Mumbai 400 013, India

CIN U74140MH2011FTC224070

75249122 43156800 5 £:+91 22 24216327

AflAdiF AN EHRAA: Prasanna Chandwaskar ; #.4%:+91 22 43156803; % -F i 44: prasanna.chandwaskar @htisec.com

“HiEE, SEBI AT 4k AtAe NISM S0IGEH R ARIE B A R R A B A RRAETRIRRIE,

AAFLREAHARR, A2BARRGPERERFFALHAFRY A,
FRAHTA : B B IRER R A IR 8] 2019 0 R EFTA AL

People’s Republic of China (PRC): In the PRC, the research report is directed for the sole use of those who receive the research report in accordance with the applicable PRC laws and regulations.
Further, the information on the research report does not constitute "production and business activities in the PRC" under relevant PRC laws. This research report does not constitute a public offer
of the security, whether by sale or subscription, in the PRC. Further, no legal or natural persons of the PRC may directly or indirectly purchase any of the security or any beneficial interest therein
without obtaining all prior PRC government approvals or licenses that are required, whether statutorily or otherwise. Persons who come into possession of this research are required to observe
these restrictions.

Notice to Canadian Investors: Under no circumstances is this research report to be construed as an offer to sell securities or as a solicitation of an offer to buy securities in any jurisdiction of Canada.
Any offer or sale of the securities described herein in Canada will be made only under an exemption from the requirements to file a prospectus with the relevant Canadian securities regulators and
only by Haitong International Securities (USA) Inc., a dealer relying on the “international dealer exemption” under National Instrument 31-103 Registration Requirements, Exemptions and Ongoing
Registrant Obligations (“NI 31-103") in Alberta, British Columbia, Ontario and Quebec. This research report is not, and under no circumstances should be construed as, a prospectus, an offering
memorandum, an advertisement or a public offering of any securities in Canada. No securities commission or similar regulatory authority in Canada has reviewed or in any way passed upon this
research report, the information contained herein or the merits of the securities described herein and any representation to the contrary is an offence. Upon receipt of this research report, each
Canadian recipient will be deemed to have represented that the investor is an “accredited investor” as such term is defined in section 1.1 of National Instrument 45-106 Prospectus Exemptions or,
in Ontario, in section 73.3(1) of the Securities Act (Ontario), as applicable, and a “permitted client” as such term is defined in section 1.1 of NI 31-103, respectively.

Notice to Singapore investors: This research report is provided in Singapore by or through Haitong International Securities (Singapore) Pte Ltd (“HTISSPL”). HTISSPL is an Exempt Financial Adviser
under the Financial Advisers Act 2001 (“FAA”) to (a) advise on securities, units in a collective investment scheme, exchange-traded derivatives contracts and over-the-counter derivatives contracts
and (b) issue or promulgate research analyses or research reports on securities, exchange-traded derivatives contracts and over-the-counter derivatives contracts. This research report is only provided
to institutional investors, within the meaning of Section 4A of the Securities and Futures Act 2001. Recipients of this research report are to contact HTISSPL via the details below in respect of any
matters arising from, or in connection with, the research report:

Haitong International Securities (Singapore) Pte. Ltd.

10 Collyer Quay, #19-01 - #19-05 Ocean Financial Centre, Singapore 049315

Telephone: (65) 6713 0473
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Notice to Japanese investors: This research report is distributed by Haitong International Securities Company Limited and intended to be distributed to Financial Services Providers or Registered
Financial Institutions engaged in investment management (as defined in the Japan Financial Instruments and Exchange Act ("FIEL") Art. 61(1), Order for Enforcement of FIEL Art. 17-11(1), and related
articles).

Notice to UK and European Union investors: This research report is distributed by Haitong International Securities Company Limited. This research is directed at persons having professional
experience in matters relating to investments. Any investment or investment activity to which this research relates is available only to such persons or will be engaged in only with such persons.
Persons who do not have professional experience in matters relating to investments should not rely on this research. Haitong International Securities Company Limited's affiliates may have a net
long or short financial interest in excess of 0.5% of the total issued share capital of the entities mentioned in this research report. Please be aware that any report in English may have been published
previously in Chinese or another language.

Notice to Australian investors: The research report is distributed in Australia by Haitong International Securities (Singapore) Pte Ltd, Haitong International Securities Company Limited, and Haitong
International Securities (UK) Limited in reliance on ASIC Corporations (Repeal and Transitional) Instrument 2016/396, which exempts those HTISG entities from the requirement to hold an Australian
financial services license under the Corporations Act 2001 in respect of the financial services it provides to wholesale clients in Australia. A copy of the ASIC Class Orders may be obtained at the
following website, www.legislation.gov.au. Financial services provided by Haitong International Securities (Singapore) Pte Ltd, Haitong International Securities Company Limited, and Haitong
International Securities (UK) Limited are regulated under foreign laws and regulatory requirements, which are different from the laws applying in Australia.

Notice to Indian investors: The research report is distributed by Haitong Securities India Private Limited (“HSIPL"), an Indian company and a Securities and Exchange Board of India (“SEBI”) registered
Stock Broker, Merchant Banker and Research Analyst that, inter alia, produces and distributes research reports covering listed entities on the BSE Limited (“BSE”) and the National Stock Exchange of
India Limited (“NSE”) (collectively referred to as “Indian Exchanges”).

Name of the entity: Haitong Securities India Private Limited

SEBI Research Analyst Registration Number: INH000002590

Address : 1203A, Floor 12A, Tower 2A, One World Center

841 Senapati Bapat Marg, Elphinstone Road, Mumbai 400 013, India

CIN U74140MH2011FTC224070

Ph: +9122 43156800 Fax:+91 22 24216327

Details of the Compliance Officer and Grievance Officer : Prasanna Chandwaskar : Ph: +91 22 43156803; Email id: prasanna.chandwaskar@htisec.com

“Please note that Registration granted by SEBI and Certification from NISM in no way guarantee performance of the intermediary or provide any assurance of returns to investors”.

This research report is intended for the recipients only and may not be reproduced or redistributed without the written consent of an authorized signatory of HTISG.
Copyright: Haitong International Securities Group Limited 2019. All rights reserved.

http://equities.htisec.com/x/legal.html
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