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1. 1L & IC

ANTHIBE (Artificial Intelligence; AI) IXEFEURZE, ERE
TR, BEFHPEX R R LB DT 2 ERICHIZB W T,
EEOEB L UMROMLICHFS T 2REMe LTHEHINT
W5, —fT, 2L DAL ABOHERZEZ 76 G %
BL, NEBHOBNHARNER, WbWwd T Iy 7Ry 7 AT
HHZeVFHEr LTEHXATED 1], HkroMRlz AR
MNORT AT REES R D ST\ S, FBARTEEME,
WEOKBERERREZXET 25 MICB W TRICERE Y
%%, BRBEGO—FlY LT, FMEHOLENETLNS.
FiiatETlE, FHEFROERBEG{RLS I 21— a VER
PHEIL, T 0 DEBICEOWTEMGH 2 ZANICHET
325 217, TOMHATEEMCLTHATLIZEIEIHT LA
ZTidv. BRI, TG BREFEIIMNE ORI
WRET 2R E K, FHEBRE OB REL ko T
W5, B OBECEEE, YIMTHAEDOZEE L W o R IEN
Kr st 52T, EMEOHMEEZ AL, F
K72 BT H ORE R HE XA D SR HIRF Eh TV
5. L7ehoT, Al DHEIGRIOZLARICIZ, HWcE2
R 2 BAASEECHA T 24U, AEoREERE % 4%
THLERABRFERERVEBEZ. BBRNEZBARSETHAT 2
FiEE LT, HEE 73X M EHRAENICHESHRESEET L
(Vision-Language Model; VLM) 2M42L XN TW5. VLM &
H—EGROHMA [3] iz, EEEGZNRY U5l (4]
HIMEINT W B2, HERHE ORI Z Gy T T
AT 2REHEHDICER XA TWARY. ZOoERE LT, B
FFETIESERICE T 2 HRZ A LRy E $H#E5m% Bm

LTWBEMZEIF 5N 5. Yaniv Leviathan 513 AN 7o v 7

FEEDIR LIERT 2720 CHERBELM ET 22 2 BRL
THD [5], EF AR HEREMEZ DB DT TR AN
WMOTERARICKEIMKEFET R ERBLTVWS. T4b
5, HEERANCATEHE BARSIE TR T 2 2 23, HamiaE
M bicHE T 2RREMD D 5. T,

AT TIE, VLM IHEEEZEA L, BEREOZ(LEHE
WMAT Y TR LN AAEHETILAEE 2 22 HIN
55, AFETE, #HRAT v ST B ANEBOANRE
ZHAARSHETHART 2 Z e CTHwmBEOM LE2HS & & i,
BT — 22ROV EEREICELD, 42 OERADEFE
b EREE L oo, BEREICHET 2ZLEDdDEMR
BN HEfR - HEsR S B RES DIER R iRA 5.

2. REFE
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2.1 MESEE

ARFZETIE, JTTOERE ZUIx U TRE CGRMENRZE
b)) Bz sNEENEGZ N2 RAEZHET 2. REE
T, RERIERO 2 OERE: Iy b e Adie L, B
¢ U CHGIREDONEICE T 2 HimHE L L CRKRIRE R
ZERT . WEROAED D HEED K 5 ITAINTNT 5 g
XEHBEMES L LTHEZ 2D TR, RFEETIIRENE
DEf%E 7T a >y 7 N THRRL, EFVEBICHEE &
MEEZERIED. 2070, FiEE Nz IEESOHl
INT, BRRRMIIAIREL 72 5.

2.2 EfROBREZHREREZRRLHNSHAT S VLM

11F, BBETNVOMEB L UFYE, #HamRRcsir a0
HoihzZ/RLTWS. AJIEI7ZHEBIX Vision Encoder 12
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IIHMMEII | Test
image Textl score image
Text2 score 4 I \! L
Text3 score | A 4
Prompt o e pro:npt
V|5|on Vision ]
\ Encoder /\ Tokenizer / Encoder Tokenizer
IHHHHIIHHHHI I e I
1 1 Reward 1 l
Model
o e | Large Language Model(LLM) |

| Large Language Model(LLM) ( e

Textl The firstimage shows a 3D model of a mandible ~
Text2 <imagel> A 3D medical visualization of a humanmandible ~

Output

Text4 Analyze the changes between the two images ~

Text3 <imagel> The first image shows a 3D model of a mandible ~

Output 1

<imagel> The first image shows ~ </imagel><image2> The second image
shows ~ </image2><reasoning> ~ </reasoning>

<answer> translate </answer>

1 VLM 0% (GRPO) & 7 — ZJUE DAL,

FoTyF b= rAZazh, a7 ME+—2F
AF =D TFRA =T VIEREINS. =27 VHE
LLM IZASIE RN, LLM 23K b — 27 > FHIZZBRENATS 2 &
T, HWAOXHPERES NS, AWFETE, BILEEOTERE LT
Group Relative Policy Optimization(GRPO) [6] Z¥H 3 5.
AFZETIE, VLM O HERE LT Pre-captioning Z&E A
3 %. Pre-captioning &%, HEERIZHEIL > TANERONAEZ
HASETHR T 2FETH D, EROHAZAER L 72112
HEREITDOEZ2HDTHS. <imagel>X Z OHNZHHER]DIHE
BONE, <image2>X 7 OHIHFEZRDBERDOANAEZiiah X
5 & 9512 GRPO OB #3EF 5. Pre-captioning @
NENBEICEET 202 <k, MEOEREGITED
 Jaccard EBUE % AW/ IMMEZEA L. RENBIR DO
HFIRENCBOWTHE L HBRS., 2D X5, EFNCHBGE
IS T A DHE NIRRT, HEROERX R %
FI1TT 5 e, HEmERORBER BRI NS. £, S
HREREN & U CaEt L7 SRBNREE iz, VLM BHBI2 K2 HC
B D < B 72 # (Self Rewarding: SR) DEA %42
RT3, I, ETVEEPERRMREZFMEL, Z 05
PEBESL LTHAT WS, HOHMEIZEEDE X (7]
WWEBZ(L D TH L. AFIETIE, VLM PAERLHN
WX LT, FA—® VLM B O R 217 ORI 72 514 % 45
555, ZoOFEZREFHICB T 2WM e L THU VLM
23T, WHoBHEBEMICKET 2 2 2 BiET.
2.3 THEEBHEFMHERERTT—42ty FORE
BEFEBIC B 2 22 - B2 i3 2 R 558
HERRAE NI 235 2 7=, FATHISE [8] [9) IC kK D & &E sz
THEBHEFE T —ZRX—2 2V, RF—ZRX—=21F, T
THE M 2321 72 20 BRI OFEER S X RO 3 Xt CT Hi
G LU ZRE L, SURREBICHEHEEZNG L0
TH2. YMIEOEREIN 2 (a) 1ZRT. CO X FEEHETE,
CLIZIEEFE CODHFRE LTRESNS. C5 134 b A LA
BrL, IhEHEEr LT C3IEFYL C5 D, C413C3
£ Ch DR e LTHRERICERT 5. C21& C3 L IEFICH
L O R BOEICEES 2. Zhsns, (Co, 02), (Co,
€3), (Co, c4), (Co, C5), (C1,C2), (C1,C3), (C1, CH),

C3 . C2

§V%>m ; ‘fa
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Lo Vel ool
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2 UIBRIE & AREATR O NS A EEG () YIRE, (b) (0,
c5) RS B FAEIHETER (o) (0, c2) X3 2 FMiatmm
%, (@) FTE), (o) BHE, () YIBRMAEZEHE

(C1, C5) @ 8 FHHEDYIRRMEEAMR SN 2. FEFOFEET
EE, ERH T 1 A TEEFEES AT 4 [8] ZRAWTIERK
L7=b0DT, BEEHOAE (1~3AK) B X N2 E HER
TrIRPHEEIRTWS., DE&Y, 29 fEH] X 8 YIkRfEN =232
fHlomEEE»E SNz K2 (b), (o) X, YIRRMER (Co,
C5) BXU (C1, C3) WMEdT 2HEFD 3 KITL > XY~
ZERT. FEREBIUCEBOEVICE D, HEFPENR
BBZEeBNbrd. RFRETIE, 0 232 Fl%2FIHHEEE L
TEMT =&ML BRI, THEE e R O#%
BLEDATREE), BEE R oEh b EiE, BXUYRAEDE
HEEAL, MENRONSEREROEGRR T ZHEL .
X2 (c) OFFHEEGINT 2MmEGZR 2D (D), (), ()
WY, EOICHIEN - BYIBRTE T IS DL 1238 D
DORETHAGOETT —XILREITV, REMIC 2784 D
HER7 T2ty FEMEEL.

3. £ B

AEBRTE, IREFEEZHOT, REARDO NHE BTG
EE{EI NS 2 BIERAINEREZ IS 5. RHIZ, Pre-captioning

B LU H IR OB A2, BRI S X OHERRIR
RAERICS 2 2 8 & LEBGEES 5.
3.1 REBREH

AT, ETLOEEPBEICET 22T
EEIZE, HEKR O

o, FHOEHERIEN O 5% WL,
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B2 ERIC AN AREREHE SEEE T L TH % Qwend.5-4B
ZRW7z. Qwen3.5-4B ONEIRHED 55, 7F 2 ML Z
H5 B O EEHMN (Self-Attention) 3 X Uf Feed-Forward Net-
work(FFN) Z M5 2 #BATR2E 120 L T LoRA [10] %@ H
L7z, BARANCIE, Self-Attention IZXE$ %27 TV G5, F—
B2, NV 2=, MO, BIXEFFN IMIGT 57 —
Mt Ty TR, XU VEEEFENRE L. Ny T
PARF2, TRy Z78IF 1, FERIE5.0e-6 £ L. GRPO
DNRIRX=RTHD e, FERUINIIERZILATS 12
WCREDDEICHREL, FEIEDICONTHRILET S
K WIRAITNE L 2B KO L . £/, KL ERNLIH
DR B IZOVWTIX, AL TIESIE TV & O Tk % I
T5EDd, EEHEENELHART 2K R T A\DHEEE B
570 0ICREL. EHFED GRPO ZHWEHREEFEET
ALOBMFEICBVTY, XRAZELEEHRTIHEL LT
B =0 FHEINAZH [11] PHEIhTVE. X512, 1 AN
HID DEREERTI TV IR 16 ITRE L. &Y
YTV TDE—7 D ERIZ 1024 ¥ L.

REFIETIE, GRPO IZBIT 2|MBE% e LT, HIHE
i, EGFHANE, #maiE, REEA, EEREIHMET 2
BROmMEEA L7z, HWEHRMTIX, Pre-captioning D
D¥E, <imagel>, <image2>, <reasoning>, <answer>X 2
BIRTEEFNTWBEEIC 05 HEMNEL, EHi1chs
7% imagel — image2 — reasoning — answer DJHTHH
T BGEITBIT 0.5 iM% 5 272, Pre-captioning 7% L D%}
HlX, <reasoning> B X Uf <answer> X Z DIFLEIC 0.5 &,
<reasoning> A% <answer> K& D ANCHI T 2551EMT 0.5
ReMNE L. EGHHSEHRMN T, & <imagel> BX U
<image2> X Z'NDFHIASIZOWT, HFEHD 6 FEU EOBE
WM 5 2, FREI 0.6 2 2 FIRANIFEL Y Lz, 251, 2
DOHEGFIAR D Jaccard FLIEZFE L, BELEMRWNIZY
EH e 722 kS5, ZERREERMYE LTHRAR 04 HefME L.
HEZMERIN ClE, <reasoning> MOHEELD 12 FBU LD EIC
0.6 525 L, MZT “therefore”, “hence”, “sum” <°PYHI|H
HilShY, wENHR L~ I35 - BB EN S BB 04
WEEZ 7= FIEEAIRCIX, <answer> X VDFEHET 585
BI05 W5 L, SOREENE— -2 THKENS
BEGEIT 0.5 %5 2 7. ®RIZ, <answer> NOTHIS
NUVHIEMR T NN 2B LUZEEICEERME LT 1.0 &
PG L. ZhoBRoBMzsgbEd 22T, Hikb
DEREDAIL ST, FEGOFHEIRL L UMz S
MEE(LH I DA R R L7z, F7z, Base (w/o Precaptioning
+ B FHli#RE ), Pre-captioning, Pre-captioning + HC.&F
il D 3 D DS TR ER 21T - 7.

3.2 TEHEEBEFMNHERTT—2tv MEEFHE

R T2, WEMBRO THBHERTHEHGYE, £1
o7ar 7 EEAEDET 2% 2592F, TAMT—X
1E 192 th W2, SR ER 2 1RT. £9, Base TII2AK
HNZE& 27 2 ABORANPKE L, FFZ rotate I cut_plane
X° translate |2, translate b rotate 3 X U} cut_plane IT

x1 Ah7mr7r

# Instruction

You will receive TWO images.

Respond in EXACTLY these 4 sections and in this order:

<imagel> A concise description of the 1st image only. </imagel>

<image2> A concise description of the 2nd image only. </image2>
<reasoning> Step-by-step reasoning that uses the descriptions to solve the
task. </reasoning>

<answer> The final answer ONLY. </answer>

Do not add any other text outside these tags.

# Input

Observe the two images (front view) taken before and after the editing op-
eration in a mandibular reconstruction surgery plan, and determine which
type of edit was performed, choosing from the following three options:
translate: parallel translation of a segment (change in position)

rotation: roll rotation around the segment’s long axis (change in cross-
sectional orientation)

cut__plane: rotation along the normal direction of the cut plane (change
in the angle of the cut plane)

Output only one of the following: translate / rotation / cut_plane.

Thzh 15 BSOS TED, 37 7 AHDOERD
BERKTH - 7z, RIT, Pre-captioning T, cut_plane DIEfi#
Bhs 34 tED> S 60 £, translate b 33 D25 52 FEAMEANL
7z. —J T, rotate \XIEMED 20 tFH» 6 0fFe b, 55
44 11753 cut_plane ICFRDHI N TEB YD, WEZHEBICERL
TWbZehnbhd. 51T, Pre-captioning + H S aHlliTh
Tl%, rotate DIEMRED 0 hh & 11 EAILE L, rotate
M cut_plane ICERTFHX LB E0D 44 D2 & 36 EANEA L 7-.
cut_plane & 60 & 56 £\, translate I 52 {2025 47
HAERLZd00, 2k LTRERBEREENEALNR
Moz,

% 3 1T translate RN T 2 £ %R T . Base Tldt
AV OMBZATIZR A EDZEICEEL rotate &
MO LUT-. —F, Pre-captioning ZE A L7235E121X, “red
segment has been translated downward” glibHMT5 X, F
TRHZELLBHETET VWS, £ 412, rotate FRE TN
T 24 % 7R3 . Pre-captioning @ & % H W75 T,
“the red region has been tilted” % “rotating a cut plane”
YWo it s, EFANKGE S XY N OAEEE
cut_plane DHEZ(L L IR LD L TWizZ e bbb 5.
—7, Self-Rewarding %38/ L 725 TlE, “rotated around
its long axis” % “cross-sectional shape and orientation have
changed” LEHRENTHE D, HRETIRD BIHRH< Wi 77 m oD
ZAb2 YN Z b TWw 5.

DUEDHERD S, Pre-captioning [R5 2 &N /- HHE%E
SRERI Y LT L3 < L, cut_plane X° translate D
FRAMERE TR EH S L EZ 5N 5. —JF, Pre-captioning
B ARIT rotate DMERENMIGHICIK R L7z DX, rotate &
cut_plane D EIVRHEIEM L TWizzdb e EZ 5N 5. K
12, AREFFECIXRTHER (front view) DAZE AL L2728,
HEE R D OERRIC & 2 IR O 2 LD, VIBTHAREOZ
L BRI 7= R A G2 o -l aEtED S v, 24U L, B
TR E AFRIC rotate DIEEDEML7-Z e 205, HEdm
B EE D Z Y% € TV H BIZFHE S ¥ 2 AR E
FRNADRY ZMHILz2EZ BN 3. 727201, cut_plane
% translate DFENHLITNIE R LTVWR Z 5, HE
TR RE 7 7 ANOMERICRE SHKRb D icr 7 &
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#£2 HFEICBIIBIEEITH]. PC, SR, Rot., Cut, Trans., Unp. {&, Z#1Z11 pre-captioning,

self rewarding, rotate, cut_plane, translate, unparsed %37 .

Base PC PC+SR
G.T.\Pred. Rot. Cut Trans. Unp. G\P Rot. Cut Trans. Unp. G\P Rot. Cut Trans. Unp.
Rot. 20 20 24 0 Rot. 44 20 0 Rot. 11 36 17 0
Cut 14 34 16 0 Cut 60 4 0 Cut 3 56 5 0
Trans. 15 15 33 1 Trans. 0 12 52 0  Trans. 10 7 47 0

Base, Pre-captioning ({231} % translate &k 04 FiE R L

Base

Model completion
<reasoning>

~~ The segment orientation appears changed,
indicating a rotation edit. ~~
</reasoning>

<answer> rotate </answer>

Extracted answer : rotate
Gold answer : translate

Pre-captioning

Model completion
<imagel> A 3D medical visualization of a human

mandible (lower jaw). </imagel>

<image2> The 2nd image shows the same scene,
but the red segment has been translated
downward. </image2>

<reasoning>

~~~ The segment position changes without
orientation change, indicating translation. ~~
</reasoning>

<answer> translate </answer>

Extracted answer : translate
Gold answer : translate

# 4 Pre-captioning, Pre-captioning + Self-Rewarding

12513 % rotate fEE DERUER LL

Pre-captioning

Model completion
<image2> ~~ The red segment’s angle has changed

relative to the bone structure. ~~~</image2>
<reasoning> ~~

3. Evaluate ’rotate’: A roll rotation would spin
the block around its own long axis.

4. Evaluate ’cut_plane’:

The red region has been tilted, which is consistent
with rotating a cut plane. </reasoning>

<answer>cut_plane</answer>

Extracted answer : cut_plane
Gold answer : rotate

Pre-captioning + Self-Rewarding

Model completion

<image2> ~~The highlighted region has been
rotated around its long axis, changing

its cross-sectional orientation while

remaining in the same position. </image2>
<reasoning> ~~

- It has not moved to a new location,

so it’s not a ‘translate‘.

- Its cross-sectional shape and

orientation have changed; it appears

rotated around its own long axis. ~~~</reasoning>

<answer>rotate </answer>

Extracted answer : rotate
Gold answer : rotate

LAENSHAREETHHTS L ZHME L, VLM IZHNT 3

GRPO 12 & 258{b2H 2 &M ¥ LT, % ZIZ Pre-captioning
BLOHCTHEHRMOBAZIRE L 2. FHEESBOHKER, Pre-
captioning ZE A F % Z & CHIGFRBOLLEBAES L&D, H
BECMZ SNIREZ SHEINCEH L 2T R L 2hE
L. B2, HOFHEHRMZ 0FHS 2 Z 2T, HHERXD
ZEEB X E I OMGINFIRETH S Z e ZR L.
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[9]

(10]

(11]

MDA > 22t 2GR L WA 5.

4. EbH b

AFXTIE, HEGREICZ ShifREze R R 7 v 72 HR
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