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=B 24 RI Al FHBIRTHIHAR, FFERE Al FH O HE

£ 2023 EFHHBFITHNEET, =EEME “‘A+FH" mEFELHEE
i<, 2024 £ 1 B=ER&EHEE 524 R Al FH, EiBIE. EEEXFH
F. BESEICEERBETIEE “Galaxy Al” B98N, SEINIBIESEATERIR .
E{EENFEBIFEREIEFES NS, BB FEEEREC. ERBFEL
Al FTIEEH TR ER DEL R E CINENBRN €S BIigE. HRF E—
FE, “AXKER+FEH BIH=EE 2024 FE—FEFHEH 202304
B9 5310 FBIEBKZE 6010 BE, GIENTHHOEE 16.8WE<ZE 20.8%, i
RELE M. BATAR A SFNHNES ZETH DS BEEBIAT, Ferret Ul
53R iPhone RINFHNEBERRERAHEZEIHHSEER; EHESET,

Ferret Ul Sk BI I3 R E Al FHHG, ANIBTFERE A FNSUHHE

Ve St

=im Al BXREN. BERE. BHES (RNITEHES ) |
FER. EEME. RERIE,

W/ A EXEL: WEHM. BREERM. BXRER. 2SRk RER
. B PREEN. ECRER. kBEH. hIBF. TERKE.
FEREXE . Tkl (RRITENRSES ) « RER. BRREG . 1t
REIE. EBRM. RERMD . BHEFES.

Al REFSstEXE . TIVEER. KERG. BRENE.

AL ENE

REERR: THEBRTMME] . EFEZUAME . R SEARFRA TR
Hl. RMMEZE RN .

IESARRE
20245048 30H
BETFR
TR ST A (HERRER)
EIRFR mF KM
E&
i S

SAC HWIEP4RS: S1110517070005
panjian@tfzg.com

7 EBE

— HEET FIR300
21%
15%
%
3%
-3%
-9%
-15%

-21% + T T
2023-05 2023-09 2024-01

BRSFR: RREE

HXRE

1 (BEBEF-TUHARBR EH
Pura70 RIAHBINSERG+Al T, &
GEHTMFENEE &= A5 )
2024-04-23

2 (HBEF-TUHARBREKE
MRSREFE, BEEFEHRE)
2024-04-17

3 (EEBEF-TWHARBRIKSE
K, BFAERESTRGIMERES
EHTF—H) 2024-04-01

BSWIRIEX 2 fFRE SR EFIRERHA



\‘. .
FUIRE | T SEHR i APUIES

. TF SECURITIES

REBR

1. Ferret Ul BiEEES 8 vl REXINLH. ATHHR, FEMBESR U XEHR....... 3
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3. BBIMIRETE oo eeeeeeeeeseesssessseees e see sk 7

B BEITRIRUBG ..corssseeeeeeeeeeeessseseseeeesessssssess s8R E R 8

ERBR

B 1: Ferret UIBUTIBE oo 3
2: FErmet BRBITIBE ..o 3
3: Ferret FIARTEIR .o 4
E4: UBEBMBARABRDFFRLLER oo 4
B Ferret-Ul-anyres BEHA e 4
61 FBRAESZMEBELLIR oo 5
T TEBRIESBMEBEELIR oo 5
81 TEER ALEEZRIBIR oo 6
9: IDCRITEIRE ..o 6
102 AFTEHLFTZESR s 7
11 FRMEMEFIEER ..o 7

BSWIRIEX 2 JFRE SR E IR R HA 2



J' .
AR | 59 SRS g

1. Ferret Ul IBXEESEI Ul RESLNEHR . AomHE, FEM
BE% v ZEHN

Ferret-Ul @ —1 R Al FEHEMEIF AER (MLLM ) , LA Ferret SR ER . Ferret-Ul
WRILT Ferret IRBUEERERL . B FROAE, HAELEM BT “EESWHER" BARB
TEESD & U R EEN FNSTHEMCHBKET , 2 BEE Bz BRIFEV U L,
BIEHTIR/SROD Ril%, Ferret-Ul BSLLTREIRRE. XABREEMEISIHIE
ZEIME . NEEHIBESEEMES . &R Ferret-Ul BEBRIFAIRBIFENNANRE . FHEB
RESHFAFRERIER . XEWKRE Ferret U BEEEBER UIREAR.

1: FerretUl BYTHAE

Elementary Tasks Advanced Tasks
Referring Conversation (perception + interaction)
How do | open the Reminders
Ciassify the Ul type of the box4 ) PR
widget [point0].

Reminders You can apen the Reminders app by
" tapping on the Open button [boxd).

S

identify the icon type of the
widget ;

launch ﬁ

I want to share the Reminders app
with my friend, what shouid | do?

You can share the app by tapping
on tha launch icon

@ How 0o  navigato o Games?
® What text is displayed in the 4.8 box3|4+ 2
Soment (hribbie0ft folododots Years Cid ductivit X You can navigate 10 the Gamos tab
by tapping on the Games tab [box2)]
Reminders ﬁ
Don't forget. Use reminders o0 - ® Can my 15-year-old daughter
= : : N
find widget, 3 T
, . , widget bisting oday Yes, the app is suitable for all ages 8s
" indicated by the "4+ age rating (bowd),
® Where is the Open button? Fomt o W W

Open button (box0) ﬁ Sorct out taer --.-v,wru)-:: 5

® Where s the launch icon? |
taunch icon %

Where is the text "Reminders
Don't forget. Use reminders™?

Reminders, Don't forget. Use
reminders [bax4|

Finskan agenda toe roTYy meatng

® Please list all the Ul elements

on this screen.
Ul widgets present in this screen nchide text
displaying “Reminders, Don't forgat. Use
- ond o |\, ufYeariE weokly progress, Grocery. ’ -
mwwm & . Open Button (box0), Launch /3 Whaoibrijevetng. Baoina ) & €T 1

BHEIKIE. Ferret-Ul: Grounded Mobile Ul Understanding with Multimodal LLMs , KXIEZEFAET

1 Ferret Ul 5184t agent (%0 Siri) RAES, BPMItTLIEEEDS Al XEREF
Flo Agent EXAUUKXEE AKX, sBeEHMEHAITRENESHNR R, HEMERE
ALER XD A Agent=KEE + MK 8E+1C12+ TEER, Eo Ferret-Ul I07E T Agent
B “K” , EXNRFHRMEER . MEEND . 5T AAKRY Chatgpt 18LEE, Agent
ST ELREMMITIEE D . EERR ST Siri BIAEE agent, WRIE Ferret Ul THRER
BESIr £, BRHMAIUIEZERES SFENREREHFIN RSN App B9I08E, IESEE
#l Sirt BEEFIFFIPSE App FITE,

1.1. Ferret BREGRBRNEM S ERABEE, “EEOVHXR" FADEIF
E & REBEBEF Ul

Ferret EEGUEMRER . EUFHRBBTHNRERE, TiEXERFT2IANRNME
M, AXMERE, FREH T EEESGRIER. TERMNONE RFRIES &
B (LLM) RIFERE . BB REE=REE AR, =8 BRI RAFRR R B LLE 3D
RRTT IER MR I A AR X ISR TEAHE . —F B4 RIGH RS BAIR T
REFFREAHE S T —FB B X RTTT X, 188 THEGP AR K e 5
e . RBBIYESREEGNAS|IFARIER. HEER. BRYUETERFEKR
X S KRBT ERNRITI1E

2: Ferret tEELTHEE
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55J)\§a if/J\ ﬁﬁtﬂﬁﬁ[
Input Referring u‘" Ferret = Output Grounding

What animal is in area [region0]? ]

] =
-m;.,q @;«M

How to make the food [region0]
with available ingredients?

It is a ferret [box0].

Cool, what is the animal [ reglann”
Are they the same one?

No, the animal [box1} is aferret,
which s a different one from the
one [box0]. They are not the same
ferret.

To make a sandwich [box0] with available ingredients,
1. You can prepare the sandwiches by placing the
sliced turkey [box7] on one bread, and the sliced
cheese [box2] on another.

2. To assemble the sandwiches, press the two halves
of the sandwich together, and you can use the knife
[box3] or your hands [box4] to hold them together if
needed. Once you have a complete sandwich, you can
use the knife to cut it into quarters or halves, and serve
it on a plate [box5].

ZRHIKIE . FERRET: REFER AND GROUND ANYTHING ANY-WHERE AT ANY GRANULARITY, KXIEEHFFRT

3: Ferret FIARFIE

Hybrid Region Representation Ferret Model

” ; %
Region Name + [Coordmares] + <feature> It's a cat tail (80, 590, 450, 920]

[ [ooo [

“ “ [ Large Language MOdeI J
Free-form Shape
Point (Sketch, Scribble, polygons) |
_____ — - T T T T T T T 2t oS
: : E g H
wl "'I':"w I Spatial-Aware
. . Mm. | i sampler
|
InpulPolnls S&T.?L’:niﬂ.":‘ s-mp!ed Pounts : : U Embedding ‘
i "Fltt& | .
; Block1 _ Block2 p,sjezaon | What's in region|[700, 600, 500, 900] <SPE3 ?
Feature Map reaties | Image Input Text w/ references

Spatial-Aware Visual Sampler

&Mask

BRIEIE, FERRET REFER AND GROUND ANYTHING ANY-WHERE AT ANY GRANULARITY, KKIESHHRAT

“ERDHR” BALH Ul RE2K. ADHBIE, Ferret BREARBBLIEETFN. &
FEXIRE RMELUEN 7 B EMN ECRA 5 A E (B2 LAIERRE 4L Ul Ferret Ul 7E Ferret 1284
Hit FERT ““EED PR (any resolution) ” BARRRFENSHFESMEL . BKH
THA B IBROMIIF . ZRAMATEIMNMAER SIS, ERERE ‘ARKED
BIMER" . 1) B Ul RESEILFER, DEFHEHEE U RENATET. 2) filZ
NEG RS ENREZENENFESND SIHRNOME FEGERESE, HEREGRISE.
SFEEXIES|IBIXA, MRS SE RN X ELERHE. 3) RESZ—FEEA
FKESHERE (LLM), LLM FBLBFRR. FEERR. I:ﬁk%?fl:*ﬂiﬁgﬁfx)\%iﬁ‘zﬂlﬁ]ﬁio

4: VI FRRERBEGS HRE

Ferret-Ul: Grounded Mobile UI Understanding with Multimodal LLMs 7

Platform Resolution Train Test Task iPhone Android
Android  2560x 1440 26,527 3,080 screen2words - 78k
widget captions - 109k
1792x828 74,953 8,297 taperception _ 14k

. 828x1792 4225 461
iPhone 2436x1125 5420 635 elementary tasks 40kx7  40kxT7
11252436 87 17 advanced tasks ~ 10kx4  10kx4

(a) Number of screens by resolution.

(b) Number of samples per training task.

Table 1: Mobile Ul screen and training data statistics.

BRIKIR: Ferret-Ul: Grounded Mobile Ul Understanding with Multimodal LLMs, KXIEZEHFAT
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FERRET-Ul-anyres Model e

Large Language Model

£ T CE== ) G ()

ider the wldgot} [770, 306, 928, 346] <region feature>, classify its type.

(" LowResolution Fullimage ) (* sub-image0 )
- X A=
e s < s
- I— = f ;3,);&:] nt

BEIKIR: Ferret-Ul: Grounded Mobile Ul Understanding with Multimodal LLMs, RXIEZHFFET

1.2. Ferret Ul R ERAR BT HEKEFRART, IRESRKAKR

Ferret Ul JLIFFRBYI RESEH GPT-4V, SRESFIHEHE GPT-avIEERIE. EXE
RIBBALL BT Ferret-Ul 0 GPT-4V fEFTA Ul (£S5 ERIMARE: 1) BBESSD, Ttk s/
ERREFR, RT “BERXA" £5, Ferret-Ul FEBHE OCR (EI*TLH?:J ) . BERAEE
BESIBIIT GPT-4V, 2) BRESF, FRESLT, TEAHA. BAXNE. RETIE
FOTHAEHE WSS Ferret-Ul BINT 5 GPT-4V 840 MAE, FHEMEIFMEIR, ThEL TS
#8137 GPT-4V, BEEFEMNE, Ferret-Ul KIS HIEERL B ENZTEHIE, BE
ELREFENE RIS LMERNHT MRS, RBER BEREIRERSEN U FMRITE
BeeN.

6: HISESIEREELE

Farrat Feret-Ul-base W Ferret-Ul-anyres - GPT-4v

iPhone Android

ok

f ma(dﬂ find 0" W‘d‘mﬁ gmd""dgel @n(ea = melda mdlc.o“ “nd\a% md‘“‘dgs‘
Task Task

Performance
M oBE @ @
o (=] {=] f=1]

BHRIKIR: Grounded Mobile Ul Understanding with Multimodal LLMs, KXIEEZFTFT

7: BRESILRELR

iPhone Android
DetDes ConvP Convl Funcln Avg DetDes ConvP Convl Funcln Awvg
Ferret [53] 2.5 34.7 23.7 19.1 20.0 2.0 33.9 24.9 21.9 20.7
Fuyu [6] 5.0 24.6 18.8 35.7 21.0 2.0 20.8 44.5 36.1 25.9

CogAgent [20] 53.1 59.7 74.8 71.9 64.9 28.0 58.5 90.1 90.5 66.8
Ferret-Ul-base 64.5 75.0 77.5 76.5 73.4 90.8 72.8 79.3 79.2 80.5
Ferret-Ul-anyres |97.4 92.1 91.1 95.2 93.9 86.4 70.3 50.2 77.3 70. 1|

— "
GPT-4V [1] 668 1056 1065 863 1145 126.6 9057 isse" 835 "G5RL

BEISKIR: Ferret-Ul: Grounded Mobile Ul Understanding with Multimodal LLMs , KXIEZSH5IAR

2. Ferret Ul BEIEE] iPhone A4 EHA, S| 51

Al iE BTRIHE iPhone HIRIRE , MBI TR EE G AE IR Al IXEHAY iPhone ST AR A
Hl. A AT ROZFHFIERLLTF 56 1) FEEMHEHEE, SIERIH. A EETEIIEN

BEVRIERIEXZ ERERIRE IR HA 5
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BEEETEaE K, WEFHEERHEIF Al FH. IDC BURER 2023 ELREEEFI
BRERLLTFE 3.2%, Canalys FRIURTF Al 88 DB KRB L RIEHF — AV RNE, N
B iPhone MIIEHER, 2) TElF— R AR . AVETHREINBEFENOE eFNETE &
ANAFRRELE, BEXTHHMNE, NRARRE., SELHEE 4 B 11 HEE,
ERHEICE Mark Gurman BE M4 R ESIRF Al BENE, ERERMN EIUARF LA
F, Kiglisk 4.3%, mE—KSEK 8113 ZARM.

8: ERAIRAEH

Core ML

ARKit Face ID

NEFSEE WY emae [l memsms

R

Neural Engine Ferret Ul
A2 A E USRS

mrane W womane [l FZ5000 LS

BRERIR: BEIMARS, AIFIEARS, VRIBBARS, RERKRARS, EEZEARS, BRRBRARS, XK
UESSERFSFRT

“Al+FH"EIXTH BB BIAT, Ferret Ul 308 A0 R RBIHEER BB Al F .
AL AFNTIL “ERUSE” Zitt, —EEREERS—ERS. 2024 F£1 8, =EX5%
ARG 524 RIIFHNFSINEHT “Galaxy Al” INEE, HRINEES AFPREAIET: 1)
AESEEAEET A SEEEENERER, INEBELHEE; 2) ERE5EFEAM|
S{EBIFthEI B PIRIE AR SIERIES XE, ERT Al BHE R (FRE IRME A X AEIETE;
3) EICHE, “Galaxy A” BHNBRFEN =E£1CHNEICHFUREREF o 5ILH
BREEZEICREERURIES N AEIREINEE; 4) BRItz Al TEBET S24 RINEHEIRY “AP
BRI RELA A P F B A ERINEE, AEERIER TR BN TE.IDC FIHHIEER,
BT 2023 FENEE, £ “Galaxy AlI” BIAAT, 2024 £ Q1 ZERINFHNELHKEEKRER
202304 B9 5310 AEPEZFRFAZE 6010 H &, MIHMHEAH 16.8% EF = 20.8%, HEBREH L
AZEEM. U=ERIFNERENEE EFHERIEE, A ERESFNHNEEREBTHH
HEBEMZIAE, XX Ferret Ul 53R iPhone BRI FNHNESE RS RIHIHEER .
Ferret Ul BB7R T3ERXITF iPhone FHS AR EEFHINRET M, URERWTFEHRENX
AR FNBIEE D BBE 6 B ARER WWDC FEERSRTAZ 210MNB, BIFERE
Al FHNTURAIHE o

9: IDC 4tit&uRE
=IDC

WorldwideTop 5 Smartphone Companies, 2024Q1
UnitMarketShare

30.0%

25.0%

15.0%

Unit Market Share

£ 10.0% -

/ —

5.0%

0.0%
202301 2023Q2 202303 202304 202401

m—Camsung ===Apple Xigomi ====Transsion ====O0PPO

Source: IDC 2024

BRERIR: IDC B, RS 5T
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Al FHREHT|RIES, WYEEEHHEX EFIENEKFRSE. A 5FE
BIERNER RBEFNNSNMEARESSD: 1) iHESE A FNNSENEKRER CPU
RITRREQEXZAR; 2) FEAAAEENSE.. ASSREHFTFR; 3) WiF7 &
HRANFEEERE Al WY THREEHNKRSER, WTEMSIE PCB NFEXREHMNIZ
maE; 4) MBEAAE A FIXNBERERUNRBRNEREE T 5) Al SFNNES

NFEBMEMSRREERE~EESNEK,

LUFEERG: 1) #HEEN ‘M £ “NME” BH. 2019-2023 FEHEEH TH#HIDT
FREBBRX—EARTN, LURFEr 5%, BIF Al AN AR FESee, EHER
NEEEHNFNER R, 2 ) EEKNEIED , B ERMES . RIBNETIHEE,

NAND fMEE B 80%3kiE, DRAM M {EIEXTI EEME BB 30%skiE, FRitEF~1&Ar=mikiN
ERFENEERIFFEM, 3) A BEAIY, EXNEFEESSNTRAKEHME, B
ERIAFIEZLOE, EFEE AEEUONE .. Al FNEASE NG KHEhEE,

MEEHDSEEK,
10: Al FHIHTER

M. AENER CPU AR

. EEIENPU, ISP EXHRLEH
- \

0. MNELNCMERT, &M
(IR A FEHERE, FAFEN €
AFRRRERNR.

BOARE: A FHUTREMRLAR BN
REREERA, FRH—SBDABEH
R, BOAMESIEXT RN .

PCB: Al FFH—SRARARIERS

F > WS PCB 1RFEE.
Gl

THEME: A FNREERORIEES / \ AR, A FYUTE RS
BRIGF, H—SBDABE/ NRESH

ERABEAINTEE, Wi-Fi7 #1156
Advanced BIRZA, DOSEGGEMAIRES .

R, BELR|BEFECR M ERGRER
.

BRSRR: FSAFUMEARS, RNARS, LHEBARS,
FE#HS, KIMREARS, BFRRERRIRS, KRIES AR

11: =68 “E” FTEHE

DERARS, BENARS, LIEE B, &R

FiE— BRI, EI82019-2023 B— [1=]:38: -7
REBR, BHETHIFR, SRR, &7 2019 WEREORI g RES ’

ol N E3 ]
BBSS, REUR SHRFRATSSE. & R, <

B 2024-2026 FX—ICRRM, BLARRAN
AlPC & RIFRRMETFRRAVMEE, ELIGHOM
AW, HAREBTFRON AR,

2019

#+ 3: 2023-2024 F=KLZRMFE DRAM B NAND Flash 4 IR WE RERLICE

Application DRAM NAND Flash

2023 2024 (E) 2023 2024 (E)
B|REFM 17.5% 14.1% 19.2% 9.3%
RIS 13.6% 173% 14 9% 13.2%
b1 2 9.0% 12 4% 10.1% 9.7%

BRERIR: NEWHANRS, TrendForce, KIXIES HRFFT

3. B E

=im Al BXEN: ERE. BAER (RRITENES) « BOPR. XEM. 8B

M. RERRE.

W/%&E Al BRI WS BERG. BXRN. 28RHR. RERHR. E8M.

MEER . ECRR. kB0, PRBEF. TBRES.

FHERXEW: TR (RNITENESES) . WERk. BRRRAp. ItREE. &

Rin. FmkD . BHEFES.
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FrEM SRR IR T HANIRANES IR ITARNNAET L. BNFAERMOETRIFES, 75, BEFA5FREF
ERREZNE MR B EEIEEEKR .

—R=H

BRIESENE, MREFIFMEMEIRREBERNIESROBRAT ( BRPEIEERIFIANESREENWSEE ) REK
B (LIFSEIR “RRIES" ) « RERKIESFABEEN, AMELUETHHENR. RERESFIRREREFE S
B AR . IENREPEBRIER. RETRARIFCHARNIESHNER. RSTRRIRC,

FREZNER, REUFHNINZFER, RKESFEWE AR RREMAEARKIESNER . SMREPIOESIERIET
BAVAANTEZNERTFRN, ERNIEFNXEESRERERSEEMEEARIE. MREFHES. ERFHURMtERS
E, THRFMAESIZMHNSHMIBIEREN . 1ZFER. BUARESREREAREARNEFREEN. MSRRLL
RESFERR, EEARMREFERIHEQDARNDTARERE . ERNISNAMESEFRESHNERETIRZIFE, FNEREESE
AOIREER. MBWRIEERK, DERBEE. B, US. RKFHTEERERNER. HKIENEEBRNRSMER
B—ER, RNIESR/SEXEKARGRBEEERSRE.

FREFFHOER. AR ARREHEBROMRFFMT. ZEE0. ﬁﬁ&ﬁﬂﬂ]?ﬁ SIBAIBPATBERT . IFERIRI
IARAER B ERMATURFER . EARE, RNIEBSTRSAHSAMREMHEL . ITERITUA—ERARKRS
RXIESFHHEAR . XBARUREMEWATTRLAKFEABDRIZIITE. RATR HEI’J’ vay)ivs] %ﬁ'ﬁl:l;k:lz%ﬁii%‘izﬁﬁ
HENEENA—HAIHZITFECH/ZRZUR . RKIEBFEBLEERRENOREMEZEEERTENNINS . KXIESAY
BEgEER). BEBNILUREMRRWSER IR MBS MREPHBENHERAFA—HAHRTRREK.

KBl =B

EXFEFINERT, RNIEBSATRESSFEARETRRATSMATINESHHTRS, AR AXEARRHESFEIRMHR
BiR1T. USMAMNERT mESTERRS . B, REENSEBIIRNIESR/SAEEXARTEFEZMARENRE
MHREERZNR, REFBEDBRRENHREIHEMRENE—SEKIE.

BRHEITFR=H
2551 i BA TR *rER
SN FREARMNHEIRT Wz 2R 20%LA
e T BiREREN 6 MNBA, 1EXEHR 15 FREA RN HESTUIES 10%-20%
R 300 IEEMAYBKEXIR e FRERRANAEIRT WL 2 - 10%- 10%
Sy FREABNHEIRT W2 - 10%LA TR
BiREBEN 6 NER, HEXEER ETAD i‘ﬁ,ﬁﬁéiﬂi‘aéﬁ%&m% AL
TS ETFER — ko o it FREATT B BURKNE - 5%- 5%
R SO0 SEROBREIR S5 F AT SRR AL - S
KR UESERTE
b= B0 tiE I
ItEMARKEMERF OB BEEEOMmE=ZXENK LEMIIAXIINERPR R EE X EE 5033 5
EE 11 B &3 SEEME/KE EiEFL 6 SH4E FRERPL 711
HB%%. 100088 AR 2322301 B HR%®. 200086 HB%®: 518000
BRFE: research@tfzqg.com MR%m: 570102 FBi&: (8621)-65055515 EBi&: (86755)-23915663
FEIE: (0898)-65365390 fEE.: (8621)-61069806 fEE. (86755)-82571995
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