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S RE R 3O, AR R AR S e S R
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MR LHKZ . Hk, ARSI SG o S 9% 28 A4 B VLY P
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(a) Scene Graph Prediction [ — is contiguous with — is superiorto —Jp» partially encases]

Lateral side / movement:
% Relation

Transformer f

US image

Task Instruction prompt:

“To Generate a coherent anatomical description focusing on the focus location, following these guidelines: Triplet Selection:
Retain only the triplets where the Attention entity appears as either the Subject or Object. ...... -

Q

User Query:

Coo T TTTTTTE TN | Focooooooocosooosoooooooo oo ,

\ “Twant o facus on the Thyroid." | > \ “This is @ B-mode ultrasound image of H

____________________ ' | the right neck, with the current focal

Grounding prompt: LLM 9 \ pointat the thyroid. !
: :
! 1
0 1
! 1

The thyreid is contiguous with the

(CCA) and

partially encases cartilage ring (CR).”

“To Perform a contextual analysis

1
1
3 “Could you help me identify the region I am

using Movement Orientation, Body ! y ‘v

—_—

1

1

!

Orientation, CR Disappears, and ITV currently scanning?”

Q
[
__________________________ i
é ' “This is a cross-sectional view of the aorta at
i
1

(b). LLM-assisted US Image Understanding

Disappeass: .....” IIIIIIIIIIiiiIIIiiiiiiiiiiiic
i
1
Case: Cartilage Ring (CR) doesn’t exist. LLM [==3 the right side of the neck.” 0
P T T TTTTTT T
QO 1 “Do you have any suggestions for further H
[ : scanning?” :
I
US SceneGraph | | | [T TTTTTTToToooomomm o T T T

i
1
- ; / 1
yet come into view while scanning in a
. . L 1

leftward direction, continue scanning in the |
i

i

1

1

current direction to visualize the cartiloge
ring (CR).”

e
é i “Given that the cartilage ring (CR) has not

1

i

i

1

1

i

<Triplets> + <Lateral side> +
<Lateral movement>

Pl 1. R HESL AR L o

YER o X TREIBTIR S kA4, FRATRERE TSR MR 25 A0 A 5 4k -
“HURZEKT (CCA). “SUNEIK” (LIV). W LR “8E#H” (CR). “H
PRER” (Th) Fl“HEFR” (VB). A, FRATRE =M BAE ABEE OhF )
“HHSR™, “EBATELZE”, ORI CNLF L. 3k EEIR A n] AA ROb R i i e 1
AN FZARAE US BUR 3= TR S5 2

SESmN B SG Bl A AR, AR H & e #1) RelTR [7],
Rel TR L 4F BB B 7, AT RAIRIBPAG I 52 Ak -0 SG, AN A2 15 FHEAE A 7l
SERINRT A0 BR o 3R T30 e T A ) 5 A 2 ) ) 56 R T G 7 M )
PR E e, e [fa) prR, —H US B d SC gmi bk, =l
AR 5 fRAT L2 A =T 30 Ch T RTSUER I, FRoh =) . BT B Anki 25
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JeZ% Edn LLaMa [29]. Qwen [3]. Gemma [28]. Mathstra PASAH ] Qwen
BRI DeepSeek R1 (DS-R1-Qwen) [9] iX3¢ “Birgl” KifHHAL
XS AR St AL RAS , BRSBTS K (R
PRFFVERE, BT ATE R AZ R EE h A TSC I AL ] . A, FRATIefd
A2 B RIE SR E N S8, 4 Gemini 2.0 Flash [27] 1 Grok 3.
B R 42 590 50 o 7 A A B A A 1213 MRSk i PO 1] 400 == i = L
(ACUSON Juniper, SIEMENS AG, fl#[®) R4, BUGFNRERE D 5k
BN A5 KA 20 2K SRR FFARTE T 289 BB IR, IR AR
H LA EEA T 262 5KEH (% 829xTT018%). s, MARIIE
FEH AR 534 27 SR Tk, i T2 A s AR TR, R
TIFHR T —FL TR FATH 4 P B R R R st TR . (H5
B, BT HAERESN, s EAR AR E ML =TT (<subject —
predicate — object>) , XAFARE S FE R FE T MIF M AL, o, 1 SG
TMAT S5 o, A =J0d P iy 38 33 5 R i 55 ok 22 ) 1) 23 1] 56 22 85 DA
Ko B, EGHENEAESS i AR EBER SR B R Z A&, 7K
R DRI L o X BEHR AT BT AR N B AR AR

3.2 Hibwher A, s el Bt

VER R B o TOIEAE B ARk DR RE , FRATSR AT I R A A8 AR IR B
(mAP). B, FATEHPFEEE TR E (AP): APQ50, 5
o (IoU) AN 50%0 O Fit5H, PAK APQ[50:95], ZFEFRFEM 50% %]
5% 24> ToU B _FFERG R, $RAET A k8 i PEAL, 41 COCO AL
W9 TR . X R AT, RATRAERFAK (RAK) [20] fAFHH
m#%QK (mROK) [6]. % THskEmEREN T RS THXR, I
K 205l E R 5 Fil 20 #4774 .

BT AR I B B R EAE W2 R #5C US &e4s I, SPAsisy
FONFITRIPERE 2 R T2, PR M0 28 DRAr SR B2 1Y) (R ISP AR e R TE R R . AT
SR —H AR, FATIAT T LK AL Rel TR A48 JE ) b 2 i 25 R AL
SRS [7) XSS SG I . 3 [ HER TR R A e g
TSRS 2 RS N X R M R PERE . (EHARTEENE, VIEERS
T AR R ARERE A B ARRI P AR T BRR ) APQ[50:95] (34.1%% 56
TF) 32.4%) K AP@50 (77.1%XFEE 70.3%) o BIATE IS AT R TR

* https://mistral.ai/



6 Xuesong Li et al.

SUBRYTERE, BT 5 IR HTE mRQ5 ERYBUN 0.4% T . mIRKRF
BRI /NN 2 TUZ FROE SR 7R AN H mR@5 XK, HXFH T e
FCABPEAESEAR O R AN K A PERER I 2 T e . BT IRMEIRSE, U2
Gt T - TR A A AR AE T R 5 K AR A 2 TR A T de (P A, (B i
BB TR Ik, FATR BB E AN R 5 2L A S A A B

e 1. NFRAG IR S PG DN (4 45 2

H bzl K&

3 layers 44M  31.3 65.7 55.9 55.3 63.4 61.3
4 layers 50M  34.1 77.1 59.9 623 69.2 74.5
5 layers 57TM 324 70.3 522 62.5 614 68.5

3.3 BpiuPddgninng LLM 4k US Hilfig

VPR AR TP LLM A B SCASYE RS R S S5 R e ST 55 P
HERRE (200 [Ub)], BATRA TN (Bl Ace) 5HMIEFRHLE A1
ke TIPS = L R IEAT, AATEEAL LLM A5 AR A 545 4
R FEEF AT 55— T, VLT T2 6 0 1 RS
WhPEFERT, 35 METEOR [A] #l ROUGE, [I8], X Be48hrf i Ao miE = p
A WU 5 B SO NS AR M . TP TR 15 S A
Ji GPT-do [1) 4 i, FE25t N T 0 DAR (Rt o R AT S5

1555 1: IR PR IE SRS SR (WD) BoR | KB (145 58 0y T i
SR TR R R Grok 3, EFTG ISR A s . 1ot
A Qwen 2.5 (14B) il Gemma 2 (27B) FEIAXE, (H7E METEOR
(Grok: 0.880 X465 —F 40 0.709) 1 ROUGE, (Grok: 0.841 %fH.%5 —
BN 0.641) FEE_EAI RIS TR AL, X8R PE R R T —
A BEEBIRBINK, WIS MO HETRAE J R TR PUTRCRE,
TEIC MR Al A T B 2 R B O 75 (A S5 I R 3 S T S U
P —Ha %, A% KB R IE LLM g US B E bk S 2 40
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A 2. R LLM BAFEAESS TAESS T EROIPAG SR, [ ERf 2 (Acc). METEOR
M ROUGEL. {#'5FnRASHAML (Hli, LLaMA 3.2 (1B) = IBAZH). +: @&
) LLMs,

g E5%5 1 11455 11
Acc T METEORT ROUGELt Acc + METEORT ROUGE 1
LLaMA 3.2(1B) 0265  0.550 0.387  0.408  0.392 0.300
LLaMA 3.2(3B) 0531  0.534 0.365  0.347  0.403 0.390
LLaMA 3.1(8B)  0.735  0.489 0.335  0.633  0.395 0.290
Mathstral v0.1(7B) 0.612  0.545 0.384  0.327  0.447 0.496
DS-R1-Qwen(7B)  0.551  0.590 0576  0.265  0.400 0.478
Qwen 2.5(14B) 0.755  0.709 0.641  0.429  0.404 0.423
Gemma 2(27B)  1.000  0.590 0.615  0.469  0.401 0.508
fGemini 2.0 Flash  0.980  0.589 0.736 0592  0.452 0.623
tGrok 3 1.000  0.880 0.841 0.776  0.490 0.665

1155 11 FIRGRS 51555 THILL, 145 11 35 20 & A HL A5 T 1) 12 4
PRAE ST AR PR UERR AT . BRI, PrARBUAEERR 1% . METEOR A1 ROUGE,
5 T A BRI ARG . FEFTARAL T, Grok 3 4kZE455E T H AR AL (Acc:
0.776 X5 4711 0.633) , JE/R T HALPEIE ZHEPRAT 5511 RLARAE 7 . SR,
R AR Qwen 2.5 (14B) il Gemma 2 (27B) 4% 7 AR =
HERR T, RRITEANHEES ThigRIM. B, FEREZRMEL T, Qwen
2.5 (14B) F1 Gemma 2 (27B) 1] DASRAL—FpSC oy 285 i iE 2411
AL TA RS, XA 5 K TR 8GB Al 14GB [ VRAM RIT] 14T
HEFE,

4 PhRLgR

AT TR ERE SO SE, AR TR A S BEE LAY
B IERENIA Rl R 5. BT 2R AR Rel TR AL2U I T US 1B
HTE XSG, e KSR 45 LR R . XA B FE 1 SG it —2 S
UrSeitn) LLMs 85 &6, RUIZ ARG R AT AR Lol A\ A B S i AR 7
Pl R . BRI th R HEZRAE S Ik s A A B AR, HY
BT E SN AR R EREAT TIUE . 7R [ e AR AL AT AR (R A
AE, DV A AN [ e L P AR Y R i B
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User Input:
Triplets: " is superiorto is contiguous with Th, Th partially
encases CR, IJV is contiguous with ,1JVis superiorto ",

User Query: "I want to focus the Internal Jugular Vein (ITV). "

Reference: (Ground Truth)

This is a B-mode ultrasound image of the right neck with the current focal
point at the Internal Jugular Vein (IJV). The Internal Jugular Vein (IJV)
is contiguous with and is positioned
superior to , outlining its anatomical alignment.

Best Result: (Grok 3)

This is a B-mode ultrasound image of the right neck, with the current focal
Object Detection point at IJV. The IJV is superior to the ~ and contiguous with the
Analysis: The abbreviation is not fully expanded but still effectively
serves its purpose.

Bad Result: (Qwen 14B):

This is a B-mode ultrasound image of the right neck, with the current focal

point at the Internal Jugular Vein (IJV). The 1JV is contiguous with the
, and it is superior to the

Additionally, the is contiguous with the thyroid gland (Th), which

partially encases the cartilage ring (CR) posteriorly.

— s contiguous with Analysis: The model introduced extraneous content.

—> is superior to
—> partially encases

‘Worst Result: (LLaMA3.2 3B):

US Scene Graph This is a B-mode ultrasound image of the right neck. The current focal point
at the Internal Jugular Vein (IJV) reveals its proximity to the

, with which it shares a contiguous relationship.
Notably, the 1.7V partially encases the Cartilage Ring (CR).
Analysis: The model exhibited hallucination and logical errors,
incorrectly inferring that the Internal Jugular Vein (IJV) partially
encases the Cartilage Ring (CR).

Pl 2. oA IR S BEAEAL 55 T A 2R s SR [ PR 2R B, G BR 2 RIE R R 72 R
PAE T AL HUAB o K (035 528t SR /s A SOAR SR (0 35 S 38 AR ) DX I

IR, ARSCER T i SG 515/ LLM HE S/ RGP B R AR L 1
SR RES . ST AR SRR, Prig eSOy R
MBLGE T F AL (VLMs) $206 7 S0 BN A0 %, X R e
RE PRV TSR BUAh, X SERY YRR T e A )~ A A B A
WA E RS, ORI R A .
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