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1 4
UTAER, LA BORBUS T R IR, HESh T2 AU 55 i A L A B R (227, 277, 317, 377, 381,
479] o %40 GPT-4 Fil Claude S5 KZIEFHIAL (LLMs) 14 RERS AR iIERE AU IS [277] , TR DALL-E
71 Stable Diffusion [317] Z 2R AL [105, 295, 317, 355-357] WIS 1 R MBI £ e 3K —PRIE A 25|
KT ARSI FATT A A B SE PR ASAL AR 1 Y 25 1 T SERIAERA 1) 1 23l

JUE N TIPSR S VAL N TR B b, (EH g SR AT B AN T B A M BR ) 7 A KL ] o
AT [167, 170] o XARMERFSEN AIF K REAE 15 AW m BERH % 64 B ShiTAlifig e [180, 194] o NP 1 fiF
N, BB ST RE BPAARIE . S ERANESL, SEE AP R PP LA N 2R 0 T

ST T IX LEERE , U IR B Z XA RAE S5 IS T B ST Al Ml K i R LR . o T X
— 22, ARSCERAE TR SOAS L M ANTES RS B Sh A AR AT [ BURISE— 7 36k, R TN — R R
WA FATESCRADMT T AR T LA (NLG) h FhiPfliteR, hausc A B2 i (180, 194,370] o A
RImE . JAERTE 8 T I B EPARR TR, 0B A SiPEA AT T ARG TG . TR
LAt b, AR YRR 7 AP BB A N ATAES WA O A e X TR MESS, FRATAS
T HEPPRE IR A1 A e, HHEA T ARRBI IR B 55 1o

HinxiAE ey KA. A KT A SR BOR MR AR 32 e NLG AT 55 A T AR Tk, BT A
BRI IA (180, 194, 3701 o HZ AL, FRATH TAE RSB = A~ ARSI A SIS T — g —AHEse:
AR MBERIEE . AT TP R i e B R, ARG A A A B B BT R R
XA LA S A N T BE R GE R PP 5 A B it T S AT iy AR
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2 &R
TEARTH, AV A SIPR AR AR (5 2.1 797), SRJRHER 2.2 9 iR =Fh EROTAIL: By
il XA AL TERL 2 VA

21 FERE
Wi 1R, AEIPETREIUAS ALE: (1) BRI (2) PRl (3) B &R AR (4) REPRAli

LT (c) . HRRRBATIRA A A B AR E B EHRRE A BUE55 P X 17 52 [166] FISCAE B
B SCRFNPII H H SCARSR [378, 441] .

AR (eri) . WE LIPS AR RRELEE, BT TIPSO L AR A (71, 349] T
SUARTH SR ESIE [64]

AEEE (r) M TREARET AR (NLG) (R4 R, BIANEIFA LY 202, 283] SR,
T B — B FRECR 10575 B S MASTE TRl A iUAT 55 FovE DA 508 35 7T B L ) R =SR] [167] , S BOR
PRiPh . L, TSHIFMIFEGE T 2% (71], PEAEAHEFfd R P AR ESHER. M,
SH BRI AEET SHRI 5.

AR (g). TRERIEAETHAG IR AR, BIESCR. R. BUBTRIE 33 .

2.2 RN
SZ i TAEARRE [194] , FATEIA W) B SIS =M R RPN BRG] O B AE R
B[R P T TE 3 S e <y ) A
BN HEE AR AR () M
(r*,s) = Mag(c*, cri.*,r*, g) (1)
 Ho Map ROEERAFM B ST . 7 ROSCRIEE, AHTIERGE g R, EH B ET LLM Wit viE
B [497] (WLEE 3.4 747) . s i RMLAE UV &I T B0 4, 38 # DARR TS Bl ) 9 22 e e B, P s s i o
BFERERTE. LR e Wil eri. ARSHEE r 2UTHEN, BT IPAREMES, FILH « Frs
BT IHE . 25— ANEE B Z AR [186] , T ERRZ EWT (94,98 ). XH, p RAWiFHR
%, AR L . AR, RO S AR A [188] .
PEAHE BRI . ARG RTINS P T A R T A T A
s = Mag(c*, cri.",r*,R,G) (2)
Hof R = {r}¥, MG = {g:}, ACEIEREPR A N 2% ORI AR U REAS . 5 BRSO PSR
REFEREG A EA A BUEREMEE B [294] o i TIERVESIN TP TR BEAREAS, R G BRI
B A SRR AR
WE 1 ARRETR, — A B A N S N T RIWEE R A e, IF BA R PO KR 2 A 3L
B, EFAIE TR B .
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WordOvert BLEU [283].ROUGE [202], METEOR [13].METEOR++ [90],SPICE [2],CIDEr [385],NIST [60].chtF [296],AGS [392],
EmbeddingROUGE [374],Rep- w ,Rep- r ,Rep- n [181],Distinct- N [184], PARENT [59], HighRES [95],Self-BLEU [508],
EAD [218] SARI [435] FEQA [62] QuestEval [331],CodeBLEU [313]

Edit-Dist:
Heuristi m—[Levenshtein Distance [265],TER [340]]
Evaluation

—[Probability HPerplexity [126],KDA [264],CTRLEval [140],BARTScore [457]]

—(Others HFACE [443],ME [266],Sent-Emt [94],LAMBRE [297] Scribendi [122], Q% [107],BLANC [384]]

giz:ﬁ;erity ELMo [354],BERTScore [485],DiscoScore [495],FlowScore [195],CodeBERTScore [504],YiSi [231]]
Embedding
Evan D MoverScore [494]FBD [431],SMS [39],WMD [1571]
Evaluation Distance

Divergence HInfoLM [43],MAUVE [443]]
Supervised ReVal [91],Q-BLEU4 [273],ADEM [233],COMET [311],LENS [245],RADE [338],LERC [23],SLE [48]
P ,StoryER [26],DialogRPT [77],DEB [323],AlignScore [470],QAFactEval [65],SCConv [160],T5Score [302]

DENSITY [284],ReFreeEval [424],UNION [87],LS Score [425],SEScore [437],PoE [477],
ext Ferturbatio MDD-Eval [475],RoMe [318],BARTScore++ [235],USL-H [292],UNIEVAL [500]
Generative Augmentation MDD-Eval [475],PoE [477],PoNe [167]]

Negative Sampling

Positive Augmentation PoNe [167],MDD-Eval [475]]

A

Self-supervised

RUBER [367],USR [256],PoNe [167],MDD-Eval [475] EREDAT [171],GRADE [116],
DynaEval [473],FineD-Eval [476],LearnCompare [505],SEScore2 [436],D-score [478]

Evaluation
NLG
Evaluation

—(Mixture ]—(BLEU'RT [333],MisMATCH [270] FrugalScore [134]]

GPTScore [71],G-Eval [222], [402],FactScore [259],BatchEval [452] RAGAs [63],ChatEval [21],PoLL [386],
ompt-base PRD [192] MetaCritique [353].RAEE [237],SEOE [238]Self-Contrast [487]

Auto-J [180],ANAH [128],ANAH-v2 [86],RAGTruth [276],TrueTeacher [80], PerSE [396],InstructScore [438],
Fine-tuning
-based

CritiqueLLM [138],Self-Judge [174],PandaLM [414] X-Eval [216],Auto-] [186] JudgeLM [506],Prometheus [143],
Sorry-Bench [433],AttrScore [458], FLAMe [390],Prometheus-2 [145],Critic-RM [450], [199],Math-Shepherd [403],
Skywork-reward-8B [213],Qwen2.5-Math-PRM-7B [496] MATH-Minos [74] Halu-J [393],OffsetBias [286],

Themis [109],Meta-Rewarding[427], MultiCritique [168],InternLM2-20B-Reward [18]

CMMLU [182],ARC [40],AGIEval [501],C-Eval [121],MMLU [100],GAOKAO-Bench [480],CFBenchmark [176],

s LawBench [66] ,MedBench [215],TriviaQA [133],CommonsenseQA [362],NQ [158],GPQA [312], Truthful QA [205]
BBH [358],HellaSwag [461],TheoremQA [30],WinoGrande [326],BigCodeBench [509],HumanEval [29],

ing HumanEval-X [499],MBPP [6],TACO [191],GSMSK [41],MATH [100]

—[Understandmg HMCE [162], LAMBDA [282], MT-Bench-101 [10],XSum [271]]

—[Safety HHaluEval [183],SALAD-Bench [190],Flames [1 14]]

—(Long Text HLongBench [11],BABILong [156],Ada-LEval [3‘)5]]

—[Agent HT*EVal [35],AgentBoard [241]]
Instruction .
Following IFEval [503],InfoBench [301],AlignBench [219]]

Fig. 2. BAETEM (NLG) RRRMAFTFNAENSE. 5 3 THAMKAETARESRE (LLM) WIENTEN
HFHES K.

3 WEXFLR (NLG) BB FhHFME

TEAT T, FATATE S T THEEF AR (NLG) L5510 A S Plibe R, SRR, 1
.M. B 2 ROR T NLG L5 H Sl A 28, BRI (1) B PPl 2T 5L
DM A B ARTE S RHIEEAT PR, () 0] B % o A s (2) BT R PPAl 22 SORFIAE B
SCAZ [RITR SCRIULE (3) 36727 PP Al i e N BRI LN bl 2 4R PP A SO T RS (4)
TRIEFHA (LLM) BPPAEDR OBO SRR A BB 4EHEBDR AT VPG, BIBTI Y LLM-as-a-judge; (5)
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BT R A PEAl BN TARER SR M E RE Sy, BB AR 8. DA /NIRRT T 4428
BRI TAE. )5, 165 3.5 W, ATRGEH BRI 71X 28 [ BT AR -

3.1 BRAFMH
JE B A TPA A T T LN B A CRFAE R I . B AR ROkl A =26 (1) BRI EE R (2) Sl
B () MR R 1 Aniilhid T k.

BT T HE R 14 e R A = TR SRR PP SCAR AR I

(1) SARARMAE T . X RS SR B I8 o T A SO AR Y, LS SOAR A VT L [59, 95, 313] o LAY BB T A4
BLEU [283] . ROUGE [202] fil METEOR [13] , iX%¢| 31T n -gram E& CREMEREEAIG ) LA R HI%
FIG B BT H . AP, chreF [296] F1 METEOR [13] 7E n -gram LR sh &5 & TAFIERERIA 13, PASR LT i 11y
FRLEE Al . NIST [60] Al CIDEr [385] Sy ANIRIY n -gram 43 FeAEE , 8 gl 56V o 8 B R4 1 o

(2) XA S #HM: . ZREMEXTT I SO E W R X EE . F5HRU Rep- n [348] 1 Distinct- N [184] i3 15504
th T ME— n -grams (%) I RA 5 AR BT iE . Self-BLEU [508] 545N AE i) 7719 BLEU 434, F(8 111119 404K
K EZ B . T fRe Distinet- N %K SCAR MR B, Expectation-Adjusted Distinct (EAD) [218] MRS 11T
WA TR TR -

(3) Fx—ch: . SR FPEEUL ST T SO ZOR R B R . R HE STy i i 1
(QA) B2 [307] AL JBHMZFNP AU E R . ARG, W HEIGIR T A X S R (B AAULE [62, 331, 392] .

REBHTHERNIERTESE (BT2%), WRHENWREESSCAMSE XA Z BN ER.
HighRES [95] @ TLTHSHHY, (HENIRTER B SO NINRER I 71 275 R ITAG AL B 2

311 #WEBERES . AR TETIWEBMIIE, XEIEIH n-gram MER, BT HEE 00 R ES TR
A AR A N 228 SO JOT s A 7 AR S 20 3 R e A R PRA SCAR J5 &k [265] « TER [340] I WER [272] J& P
AMUERMERTTE, ENTE TS B R 2 I SR PR ARSI AR J i SN A o

312 BETHRER . SR AN G B R n -gram ENCAFAE, (R 2 07 3R R AR R AR IR 2B AT P
r [140, 264, 348] , BIANAZLEE (PPL) [126] o 8T VAMRE MR A CE AT AP BT i . TR 00 S A
(PLMs) #1 BERT [58] Fll BART [178] % Jl T V430 . 141, BARTScore [457] {ff T i F L2445 th 1)
WA NS H AR R SRR . HLAh, CTRLEval [140] sl i FEBOHAY SCARIE AL 55 Fpa S AR A, ARG R 3C
(RTZRABIEAREE) AP SCA: B B A HE 5T . — SO AB AR k. AR Ok 22 BT T
REGEFHAL (LLMs) PR BOCAEE A [194] , 40 GPTScore [71] o JRAFIX )7 ¥4 5 HAM B TR 10 5 ¥4
FMIZAL, (HH T LLMs ffpE i, FAT 17 LLM B P AE M eI mahe (784 3.4 ).

B TS A SRR AN, — SO IR AR R S RHE R TP Al . A0, FACE [443] B30
AR AT AT A L 0 A R B B SCAAR AN . — 2805 TR L T I RHA OR3P . Mark-Evaluate [266] 5] A
TR IZ MR RS S KR ITAL TR AR . Zipf [106] 2087 SCTHES ISR Z (R IR B &, BT
FEAESCAS VT RS E KA R X RIE A, Q2 [107] Bl A AKIAF L (NLI) B34, FFAH
TORYEAE U 25 585 0 T AR U 5 S AT EU R, AT A SR U5 2 B B i S —

3.2 BTHANFER
JR R AN T IR T B SR A P TR SCRRAE , AT 20 H AP 5 AN TP aE R Z R g 2257 . Bl
H oAU MR 2 ) BRI P & [291, 374] , BT AR C 2RO — P AU, nT A &R
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Heuristic Methods NLG Task Category Rellzieree(rilce CI:r?tee(i(t Fi:f:ltlzact;?:
BLEU [283] Machine Translation Word-overlap Yes No Single
ROUGE [202] Text Summarization Word-overlap Yes No Single
METEOR [13] Machine Translation Word-overlap Yes No Single
METEOR++ [90] Machine Translation Word-overlap Yes No Single
SPICE [3] Image Caption Word-overlap Yes No Single
CIDEr [385] Image Caption Word-overlap Yes No Single
NIST [60] Machine Translation Word-overlap Yes No Single
chrF [296] Machine Translation Word-overlap Yes No Single
EmbeddingROUGE [374] Text Summarization Word-overlap Yes No Single
MEANT?2.0 [230] Machine Translation Word-overlap Yes No Single
CodeBLEU [313] Code Generation Word-overlap Yes No Single
PARENT [59] Data-to-Text Word-overlap Yes No Single
HighRES [95] Text Summarization Word-overlap No Yes Single
EAD [218] General Text Generation Word-overlap Yes No Single
Rep-n [348] General Text Generation Word-overlap Yes No Single
Rep-w [181] General Text Generation Word-overlap Yes No Single
Rep-r [181] General Text Generation Word-overlap Yes No Single
Distinct- N [184] General Text Generation Word-overlap Yes No Single
Self-BLEU [508] General Text Generation Word-overlap Yes No Single
QAGS [392] Text Summarization Word-overlap No Yes Single
FEQA [62] Abstractive Summarization Word-overlap Yes Yes Single
QuestEval [331] Text Summarization Word-overlap No Yes Single
SARI [435] Text Simplification Word-overlap Yes Yes Single
TER [340] Machine Translation Edit-Distance Yes No Single
Levenshtein [265] Consultation Note Generation  Edit-Distance Yes No Single
BARTScore [457] General Text Generation Probability Yes No Single
Perpleity [126] General Text Generation Probability Yes No Single
KDA [264] Multiple Choice Questions Probability Yes No Single
CRTLEval [140] Controlled Text Generation Probability No Yes Single
FACE [443] General Text Generation Other Yes No Single
ME [266] General Text Generation Other Yes No Corpus
Zipf [106] General Text Generation Other No No Corpus
Sent-Emt [94] Dialogue Generation Other No Yes Corpus
L’AMBRE [297] Machine Translation Other No No Single
Scibendi [122] Grammatical Error Correction Other No Yes Single
Q2 [107] Knowledge-Grounded Dialogue Other No Yes Single
BLANC [384] Text Summarization Other No Yes Single

Table 1. BRAAEMRRMEITMAE. RBERTTESETEHN REFETUE—SHAETFSENNESEN. RN
ENtERFETXHE (X ETFXFETFET).

BEICA [485] 5 BTF XEISE Z IR SUHRE. BT TS AMCWER 7, SR RE TS A RN T
ER DA R ZRAL: (1) ARSZARMRIEE: (2) ABEES: PAJ (3) M. 3R 2 B4 T UulimE T HA RIS
b, FATRAE N HEAE .

AR GXARRLEE S D i AN ) TR A Z 11 SCAR LR Y 5 L 5 ¥ FE18 BERT SX A 1 T 20 5 B 2L 3
ZHT, I GE 4 Word2Vec Fl GloVe 33X (1 15 Il 5 1 fix A K4 8 SCA WG L nl & . 40, Vector
Extrema, Embedding Average Fil Greedy Matching [ F £ 5% AH{BLEE 3 BT T 1 R il i A At 0 1 2F 1900 ot =
W% 1% BERT Fil RoBERTa X L[ Tl it F A6 (PLMs) (T B, X LB AL i Stk AR H S 3 ) Al i o
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Embedding-based Need Need  Evaluation

Methc%ds NLG Task Category Reference Context  Protocols
ELMO [354] Text Summarization Cosine Similarity Yes No Single
FlowScore [195] Dialogue Generation Cosine Similarity No Yes Single
DiscoScore [495] General Text Generation Cosine Similarity Yes No Single
YiSi [231] Machine Translation Cosine Similarity Yes No Single
CodeBERTScore [504] Code Generation Cosine Similarity Yes Yes Single
BERTScore [485] General Text Generation Cosine Similarity Yes No Single
FBD [431] Dialogue Generation WMD Yes No Corpus
SMS [39] General Text Generation WMD Yes No Single
WMD [157] General Text Generation WMD Yes No Single
MoverScore [494] General Text Generation WMD Yes No Single
MAUVE [294] General Text Generation Divergence Yes No Corpus
InforLM [44] General Text Generation Divergence Yes No Single

Table 2. EFHNKITMG T EHITETIR.

SAGEIIRES), MM FECE A AT P . — A~ BF %] 12 BERTScore, —FURIMEMETIRAR AL,
B BERT $IGHE S B TS SO IS SCAR A M T H Bk IDF AU AR 52 AH (U -

3.21 JAFEERE (WMD). WMD TP ASEZ [0 o/ MEs A (BRg), RO LA B L), H
B (H p e 1,2, 400 ) SR2IRH MM EERARIE [44] o B8, MoverScore [494] il I WL HLAS-IE B A5 0 (4 AT,
I BERT il AT AR USCA RIS % SOAR Z H] WMD. 2503, WMD [157] Fli) TR stk (SMS)
(39] BEREGETE SCRRARFAE UK SCAFA N 25 SR INAS . A1, Xiang et al. [431] 5] AT Frechet Bert fiE]
(FBD) SRS SORFIA SO 2 [ .

322 HE . BUERET I BETIRARIHANTEAR . InfoLM [43] T8l N 25 T AR A s iall_ b
BRI AT =FPHE . MAUVE [294] 33 20 M7 575 SCRFIAE RSCAR TR A 70 1 R U B E AT 12 )Y KL B .

33 BFEIMFME

BT RA R SR 5 5 NI A TR, B EAE TR BRG] (1) e IERDRLEK P B4R A,
RAERHIE KB N, UHRAEREM SR (2) ENVKBUE BRI SH 5, Tk 5840 3R T i b
ARG, WRES TR S S5 A BN G RN B IRB L ER ) Ik, BT i vRAhE
UIGRAE L I IR ) A RS A Lo (ol DR B 28 W 2 AL N PR S5 [233] o IR B SR T 22 2T Y
PRI G . TR 7 T DR B SR B ik =28 (1) MB A N TARAE R Bl 56 E il 45
PPAERAL S (2) BT SAAE I 5 A AU A i B e 4R EUNZRPPA B s (3) TR AR Pl Bl
ik, RS KRS s EAETRONGR, AR N TR Bda e Bt iR .

331 BB . BT R TR B BRI IR SR B AR RS (17, 221, 253, 298, 319, 407, 421, 474] I
SR DABHI NI . 2 3 206 T IR e SR, Tk 7 RA Rk,

(1) RFAFfo LT XRKGHE: . BT S8 TE 1R SCn By 8 5 i O 8 2 5 T
RNN/LSTM BRIl 25 U0 1 70 2528 i [l A AE Y [91-93] o filtn, Q-BLEU4 [273] #E N LiFAHS4 LA WA 2
B, FET el RS B SR IR (AQG) ARSEHY BLEU-4 73 ¥UiI45 7. RUSE [339] SEHL T — AN ELIRAE AT
B BT RS ISR IR
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. Need Need  Evaluation

Metric NLG Task Reference Context Protocols
T5Score [302] Text Generation Both Yes Single
ReVal [91] Machine Translation Yes No Single
Q-BLEU4 [273] Question Generation Yes No Single
LENS [245] Text Simplification Yes Yes Single
RADE [338] Dialogue Generation Yes Yes Single
LERC [23] Read Comprehensive Yes Yes Single
SLE [48] Text Simplification No Yes Single
StoryER [26] Story Generation No No Single
DEB [324] Dialogue Generation No Yes Single
BEER [346] Machine Translation Yes No Single
LEIC [51] Image Caption No Yes Single
RUSE [339] Machine Translation No Yes Single
SentBLEU [481] Machine Translation No Yes Single
ADEM [233] Dialogue Generation Yes Yes Single
COMET [311] Machine Translation Yes No Single
DialogRPT [76] Dialogue Generation No Yes Single
AlignScore [471] General Text Generation No Yes Single
QAFactEval [65] Text Summarization No Yes Single
SCConv [161] Text Summarization No Yes Single

Table 3. EFRRUMEFESY (KEZY) HWFEAE.

(2) AFAE AR T LTk . RETEELEBSHR LT SR ERIPAME SR . — A1
BI-F& COMET [311] , ‘EFfit T PiffAs fk—— COMET-MQM Al COMET-DARR X S847 {2 et S A fil 2
IR N ZEPEAE LS B EUIZRAY . [AFEHL, Takahashi et al. [361] BT XLM #E2 [165] JT 4 T HLa%
FEPPAE k. XA IR R T HAt AR TE T AR IRAT 55 o 0T SCARIE, LENS [245] 3l 7 A3 4 A
PSR LR, KB T 1% BERTScore IXAE5R A FEHE. RADE [338] {1 HI A\ B A2 225 SR ATt X 7% A2 Al
Jikk. B4k, LERC [23] 7EEH) MOCHA ¥l i N HIWT EibA7ill gy, JH TR BB 55, T ADEM
(233] flof RNN B, DABET S 3 g SO 225 0 A 0 35 5 7 o o

XEETTIRHZ TIPS A AT 55, X MMESS o, SHRSZ RGN FR B U] fERA R . FEiX
FERIE DL T, A LR SCF BEX TP A U5 2 A 9. B, DialogRPT X DialoGPT R BEATRG , fil
NSV 53 B SR QB B T HEAA W PPA 3 AR . DEB % [T T AN i i AR g, T2k
XS Y A, 456 2 mESHEAMGURN . Hehh, A TR iR LT 90l A sl A A A T R SCAYE
ek, QAFactEval #I SCConv i J1] ) 12 1 AR 1F F I (NLL) 23 B4 A eIk o e ok )1 SRS U T 280 S vk
718, AlignScore R B AR I {5, BAAE-ENPEEALSF EREATHONZRoR A TP B . NLL 35, B,
L. (FEMR. SRS, .

(4) RAF Ao LT LRKEHF & GRARFLTTRET 2T HIPH, ERAEA RS % 5
BN SCROE LR A AR SOOI A L. SS9 StoryER ([26] Al ASE-Eval [360] , 3 HI T SCAAI (K ik
FAE AT BRSPS (ASE) o X S8R B 7R/ MY LR SO B AT, T & T AR BN A B N

.

332 BMEBFIFHE. hTQEATAERIRETRTZREHR, BTN RITR T 250 A HE SRk B st
PEAEECESE . XS E MBI AZR IR (1) SCRIEEhEOAR, EXT A SRR B G (2) TRk
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Tk, WA SCATERVE oRFEGUREA S (3) AR LRSSk, FUNTE SRR e PAK (4) IEREARHY
SR, AR UEAREAS AP I RO AR 01 o XX BB T M o A O VR AR E R 4 R .

. Self-Supervised Need Need  Evaluation
Metric NLG Task Category Strategy Reference Context  Protocols
Repetition
DENSITY [284] Dialogue Generation Text Perturbation Contradiction No Yes Single
Sensitive Concatenation
ReFreeEval [424] Machine Translation Text Perturbation Reorder No Yes Single
Repetition
. . Substitution .
UNION [87] Story Generation Text Perturbation No Yes Single
Reorder
Negation Alteration
LS Score [425] Text Summarization Text Perturbation Delete,Add No Yes Single
Reorder
Add,Delete,Reorder
SEScore [437] General Text Generation — Text Perturbation Mask-and-Fill Yes No Single
Substitution
Text Perturbation Back-Translation
. . . . Delete,Reorder .
PoE [477] Dialogue Generation ~ Negative Sampling o No Yes Single
Generation Repetition
Mask-and-Fill
Text Perturbation Diiréﬁi?orjer
MDD-Eval [475] Dialogue Generation Negétel:; rS;:)lEhng Back-Translation No Yes Single
Mask-and-Fill
RoMe [318] General Text Generation — Text Perturbation Text Attack [267] Yes No Single
BARTScore++ [235]  General Text Generation  Text Perturbation Mask-and-Fill Yes No Single
Delete,Reorder
. . Text Perturbation Substitution .
USL-H [292] Dialogue Generation Negative Sampling Repetition No Yes Single
Mask-and-Fill
Repetition
UnIEvAL [500] General Text Generation  Text Perturbation Delete,Reorder Yes Yes Single
Substitution
FineD-Eval [476] Dialogue Generation Text Perturbation Utterance Shuffle No Yes Single
DynaEval [473] Dialogue Generation Text I"erturbatl.on Utterance Replacement No Yes Single
Negative Sampling Utterance Shuffle
SEScore2 [436] General Text Generation  Text Perturbation  Delete,Add,Substitution Yes No Single
BCR [454] Dialogue Generation Text Perturbation Utterance Shuffle No Yes Single
RUBER [367] Dialogue Generation Negative Sampling Random Sampling Yes Yes Single
. . Negative Sampling EDA [419] .
PoNe [167] Dialogue Generation Generation,PA Generation Yes No Single
USR [256] Dialogue Generation Negative Sampling Random Sampling No Yes Single
BERT-RUBER [81] Dialogue Generation Negative Sampling Random Sampling Yes Yes Single
. . In-batch .
EREDAT [171] Data-to-Text Negative Sampling Negative Sampling No Yes Single
. . . . Lexical Sampling .
GRADE [116] Dialogue Generation Negative Sampling Embedding Sampling No Yes Single
. Utterance Swap
D-Score [478] Dialogue Generation Text I.’erturbatlf)n Reorder No Yes Single
Negative Sampling .
Random Sampling
. . . Generation of .
LearnCompare [505] Dialogue Generation Generation Past Checkpoint No Yes Pair

Table 4. TEHBUEFIEMGAETIR.
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TEFP Iz SR A SR A A A U MU AR AR AR A, AR EST [284] . 4B A [424] . R (87, 500]
C B [87] . EHE [425) . BRI FEE [475) FIMERGIE SE [475] . 940, DENSITY [284] . ReFreeEval [424] . LS
Score [425] 1 UNIEvAL [500] 7 FBEHLAEFEIEAE . Sl MHIBR . Erdsefn S HERAE e A i B A BB AR AR BT &
A, UNION [87] &1 %A AT 455 A T A8 . kb, MDD-Eval [475] F1 PoE [477] {ff il i il 31
T B FEARAE R BB DA S8 P A5 IR B SCA . Bl , BCR [454] 3@ T LG — M UIEE I L S 1
T AT R A E .

T o SR W A R R ABS ok A A R BE £ 49 (81, 255] o 5140, RUBER [367] FifiATL A ik 22 vt SRR X 435 175 1 ok
AR PERA @A, B THEIAGEES TX4S, AEMRARCEF KT BAER fRFER
W4 [436, 473, 476, 478, 505] . B4, PoNe [167] F1 GRADE [116] %455 b F SCHIUAN-S 22 Sl IR 2B BfE R
BAPRAER 76

(3) A pgak: . XFIEME A TGEFHA (PLMs) AR GE S R (HIESE EAGER S04 . MDD-Eval
1L 1] DialoGPT [491] BB AR REA AR R — Ko

(W) EFRER: . G RZRAWNEARERYTEARR, P ARSI AR TR SE [475]
. PoNe [167] Fl PoE [477] #BIZIL T3k —5E M

K& B W AR A BN EE AR SR, BT S TER RN AR bl B M. B, A4
394 5 A R R B A SR VAT I 2 TR PR A d 1 AR R B R SRE AR . S T X gk, 2T
VB [167, 475, 477) K J& T PR $¢ AR AR B2 Bk L4512 1) B4R . 4N, PoNe [167] SEL T —Fp & 1101t
TG0 b 6 ) R A i 2 AR SR

333 REFE . WEBS EEE h T R AR T E B . BRI, H EHOR AT AR
BN TARE S 00 MRS Y I B B IRA B G T MM, R T R
PR, %R FEMEVE 35 BLEURT [333] , FrugalScore [134] Fil MisMATCH [270] . 3% %675 005 —
MMIEPA B g el B B AR U K & 5525 - i %) L1111 4% BERT Y, 4%
JEAERE /NI N AR A3 B BTN . XA AR T B B ARSI AN AR I o T 32 2
I A5 B AR M SR AR R PPN FR AT

3.3.4 BEEWKIEAE . B A ST ASN, BT RMER PSR T — MR PR k. 107 TR I AR NLG
B 55 N TRRE R ) E 0T ) — BRI A B R A B AR BE g o bl T N AR R — 25 G L 58 Y, s e A
PG AR B AR A A A B 28 5 N TAREZ [ VEC . X P iE w] DAGE A fA7 SR B S8 A0 A L R f DE I B4 b
BRI PR S

FM 5 TR T TIPS BIALRE Sy i) iz G A R R SE RS MDA B, B R HERT DAY AN R
A4 [45] = () R0 PRl — BRI E ST I (BN, JF STEM MLASC2AFHE) C-Eval [121] , BE2A4UE )
MedBench) (2) #E8E: KK [41] FIGRARAT 55 (29] HHAYZHRRE ) (3) BRAF: J@id MT-Bench101 [10] # XSum
(271] SEREHEVEAL 1R SCRIAL A BRARBE ) (4) KA ilid LongBench [11] #1 Ada-LEval [395] J & b Ly J |
NICHIRE T (5) B IR A ST S5 MR PL AN D REVE T A BE ) [35, 241] (6) $54-8 4G )] IFEval [503] S5 471
42 BB A0 -5 N0 54

3.4 EF LLM B9iF(E

BT 2 ) B PR 7 AR AT o B RN 2 R DGR A, IR T E A EOME S5 R A AL, DAL T
TEFRHERIZALBE ) o B R 3R KR 18 300 . b R SCHR RIS R A Z AL RE ) i R BLE SR (LLMs) 1Y
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Benchmarks Category Metrics ‘ Benchmarks Category Metrics

CMMLU [182] Knowledge Acc. HumanEval-X [499] Reasoning Pass@K

ARC [40] Knowledge Acc. MBPP [6] Reasoning Pass@K

AGIEval [501] Knowledge Acc. TACO [191] Reasoning Pass@K
C-Eval [121] Knowledge Acc. GSMS8K [41] Reasoning Acc.
MMLU [99] Knowledge Acc. MATH [100] Reasoning Acc.
GAOKAO-Bench [488] Knowledge Acc. RACE [162] Understanding Acc.

F1, .

CFBenchmark [176] Knowledge Embedding-based LAMBDA [282] Understanding Acc.
LawBench [66] Knowledge  Acc,F1,ROUGE MT-Bench-101 [10]  Understanding LLM-based
MedBench [215] Knowledge BLEK’CIE?:?GE’ XSum [271] Understanding ROUGE
TriviaQA [133] Knowledge EM,F1 HaluEval [183] Safety Acc.

CommonsenseQA [362] Knowledge Acc. SaftyBench [492] Safety Acc.
F1,Acc,

NQ [158] Knowledge F1 SALAD-Bench [190] Safety LLM-based
GPQA [312] Knowledge Acc. Flames [114] Safety Acc.

Truthful QA [206] Knowledge LLM-based LongBench [11] LongText ROUGE-L,F1
BBH [358] Reasoning EM BABILong [156] LongText Acc.
HellaSwag [461] Reasoning Acc. Ada-LEval [395] LongText Acc.

. F1,Acc.EM,

TheoremQA [30] Reasoning Acc. T-Eval [35] Agent Embedding-based

WinoGrande [326] Reasoning Acc. AgentBoard [241] Agent PassRate

BigCodeBench [509] Reasoning Pass@K IFEval [503] Instruction Acc.

. . Decomposed Requirements
HumanEval [27] Reasoning Pass@K InfoBench [301] Instruction Following Ratio
AlignBench [219] Instruction LLM-based - - -

Table 5. FFiFfhEMEEMEATIR.

K, WP GOBORMZ M SR T X SRR Y | BT RS R GE . XA RO T LLM g PFAlEl LLM 12
) [180] .

HZAIME AR BETHAMEET T 0 A S PAE AR T, BT RBE S (LLM) A3PAG A (U 4
VPGSR, BB T AL BN A BE Y SCAS B, IF SR M BRI IT B SR AEATA EAT R AR R
FIRTARRENE. H ATRY LLM PRAL I A 22 AR [194] ¢ (1) BEFHURMINE, EFESRAR AT,
514 LLM WE RO TS (2) ETROEMIE, S ismgeh, Eaded LLM BPERiaeE s, DAV XHE
GPT-4 X FE R AL i 75 1 R VSR MUAR

341 EFRFMNAE . LR RIFELR , LLMs 7] DUA RIS A R PR ETE AL 450 5 285 5 26 L (NLG)
1155 [63, 71, 207, 380] . 541, Wang et al. [402] F/l Liu et al. [222] JIFB GPT-3.5 il GPT-4 /> 2 ¥4k NLG {1451
TGS R R AT BT X8RI, DFTE AN AR T LB ARG 38 LLM ¥4 B8 ) A AR e -

(1) ##: .. Zheng et al. [498] #l Badshah and Sajjad [8] i i 52 2% U I b0 88 S 3P4k o b R . BT,
BatchEval [452] i1 F it R BIVE 52 R g BT LLM fiTAl .

(2) #7/&: . Luetal. [237], Qian et al. [299] $2BETEANAY AL TR MERIPE 2220 W DATE 5 LLM $PAlid 72 .

(3) 7&+%: . GPTScore [71], ICE [123] , MSoR [343] , Little Giants [148] , # ALLURE [96] il i3 %5 & /D AE A 7R 1
AR AT R ALE F AR AL .

(v9) s . HIRAET iz T I O Al v A 7 B 22 (170, 172, 498] &
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(5) @75+t . Cohen et al [42], Manakul et al. [250], Zhang et al. [487], Zheng et al. [498] FHH , BfiE HIGIRR
SRUEHIN ], LLM-as-a-judge (R IA FTHET:, RIS RAEZ FiTAEBE R ) 2 B E i A 4521
R TR BB A A AL A, AR R R T T IRANAT S5 1 2 RBEEEHSHE S, ¥ ChatEval [22] |
PoLL [386] #11 PRD [192] .

(7) & WA . BT IR B B AT B S 2 AN L IS B, ST N B R [ S 0 A Ok R T (R LB
G [259,353] , H4r BB UEREAS BEICH E , SR S T4 AR o B AR o] 25 o

Mz, ERRZEETIRRM T ERE TR RN, AURRIGES A (LLM) 4 b iy As — 209
1 [198, 412, 487] o MBAGHEUR PEEALA S SR . PRAIARIERI S W R, LLM 78 Ak i B 5 s AR A% S
BUEAER R AW HA, B EEROR T 2 REAEZE 2 T8/ B — AL DA v [ R — B A
N

JUERMBIEF AL (LLM) W DATAEI 5 A HIBT A S MR AR, R0 B () T B B R T A KRBT
W A . BaLrBFsT S PAER AR Le A . BN, UniCBE [453] 51 AT —A8t—M bA—EH: ks
CBE HEZE, ‘EMAL T O PPAL PSP SO R AR 17 2R & KW o [I#F, TailoredBench [455] $& ) T —FPéH 4
B~ HARMEEL R RPN s, EA B U 0T, Sl T HERR R A T 4R 2E (MAE) 911
B 31.4 %,

342 BEFROARITTE . BIRET LLM PP A S BB A S B/ . RS i R e T . 2
FENGUTE T HORTr i, PASESE/ IS LLM (PR PERE . X8 R P A ke T R B ) T 37K, I
TESGI Y RLHF YIZRRE ) 2 (] [54, 172, 246, 279] o BIHBIMIE, 24RTEETHOME LLM 3R T AN
PUASHEREHEFT 202 [194, 463] = (1) PR ATARRENE S (2) PRANARLEE; (3) RARTT ks I (4) Bk, 2 o 20t T
XEETPIRI TSR, FAE N TR A R M

BT, H BRI LLM IR Pi2E SRR A IR . S (164, 279] I
G T BN Gr, AR AR5 >]  (RLHF) [279, 347] Hr i EBEALBGTR 7> o B SR SERERLHT Bl
LLM 5 A tFd 55, (R BRSBTS RSBt X IR T E T A mT SE A AT et . I,
TP A A A REFTSCA AT, SR BESE RN A AT ERERY 5215t (219, 370] o it A BERET AT A U 22l s
2 [246, 447] , BI4N Critic-RM [451] , FEWI>Z Al A SE S B LE AT . XA R38R 1 ] R R 25
IR

(2) A B . RUMR A R T TR I R IPAG  FROVEE T S2R I 22 (ORMs) [200] o RITHY
WFST [463] RHI, AR AER R (PRMs) {4 T BN R A A S8, SR ENHZEREA
JIRHEATHERE [200] o R BCEETROMA P02 BT 45000, WP RIS AY IEFTE (49, 140] o MRS
B RERIARRENE, — S0y R I AR Hh A S BB HF AR 6 R4 20T, f4% InstructScore [438] . TIGERScore [129]
I MultiCritique [169] « AT, Hy T WISl # @S D EEE, XLEPPHFE SR .

— i H af i A P i BT I AR B AL (PRMs) i B AT o i) 4 BRER S B S AR PR (5 5. Bl
Lightman et al. [200] FEREEL M gy 58 P A v I HE D BRI IE A . /S8 PRMs SROE RN RO, (RS
HHE) P PR B PRI AR L PRI SE BB N B2 AR 2 . T TR AR, — BB ORISR R P R R
(MCTS) F 34 sl E HE KA R HERAL 5 11 255, 41 Math-Shepherd [403] Il PSRLM [483] Jif7r . X1,
RZHIA 1 PRMs SURT HA I EEE RAHERAL 55, FF HOWSE) 2 iU T A Tl R PP AT 28 2
—NERAHEAL [463] -

1 6 AT I R P S AR
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(3) Az ik: . WA (SFT) J@HRAEFHAL (LLMs) AYEE )15 Wk (49, 187] o HAFER
4935 Auto-J [187] . UltraCM [49] F1 Prometheus [145] , X675 5 i GPT-4 A s & i Eidm & sk fuak
Llama #%4, i, RN RFHHERRGFIFA, WEHBERITL (DPO) [304] Fiskfk2%3] (RL) [279] ,
PASENRAT A Se BT IR SR BR Y . A7 R B A A i e R B B IR, I B ICVA P AR M 1775 J5 10 40 e
B, 14 Critic-RM [410] FlI SFR-Judge [404] XA AR L3 1o 76 47 P4 250 48 1tk Llama #5328 50 7w i Fis
A7, AIMAE SRR I AL B 7 B 5 AW o R R — 2K

(v9) HAERR: . KLLT Section 3.3 AR I T £ BIPAL ¥, B2 BT R0 AY LLM P07k
L. BEAE, TR T ROTA R BRI T = A E2RE: (1) AThE: ZART
HEIPAG B AR 10 i B 4% 7 ¥ B, Shepherd [411] i Ji] 4508, % AR SCA VAL REAR LAY 25 Llama-7B,
CriticGPT [254] JF 4 ¥ — AN N TARER i e B f 1 Tl 9k GPT-4 KA, B N TARERERAESR AL 1T
FERYTE, HILE R BB TR R, R R AR ) SO RS  . (2) UMY
LT AN TARERER IR, V2 HI0E M N T GPT-4 2 SR w3 BB AR A 8 Tl 2R
AR . LB ELEE Auto-] [180] I UltraCM [49] o SR, X LEALAY AL i i) R SR30 F (0 & B s, T
A2 SR T A PP A B R . ficils, MultiCritique [169] 1 H8 1 2R A7 22 AUBH RN 2 FE AL PR T8 DL R fiff ke
—BIRA IR (3) AMUMMERRE: XAMRE GRS G T HIE PR R . BRI, RAEF
B CRRA VAR AR, SR BN TARER 20 Bl AT 80 . 140, Themis [110] A1 SFR [404] i@ id Il GPT-4 ¥
W5 N TP ) — ERCPE R 0T e i T B ) GPT-4 2R JURE A, TR PRSI AS R0 14 [+ PR 348 B ] S Y11 2 ke
XA YK AT LA 67 B AR N AR A PR 20 K30l i B A 0 LS, SRR AT SR TR SCARLTE AT B
MERAREE AL T i KA

3.5 LBz
FEARTT R, FAT B SCARA B A ST 1 A E AT .

350 FEMESHM. K7 BET RO A A ST IEAEA K AERE_ERY UM (1) FPASAY REHEATIZ (L
e, EFET AU S AR ME LA R (2) UIZREERRIR, & 3R T A3 28073 i o ) 2
PEAARIFARRE; (3) WPASEIANRIEE T, E% 8 TIPMU R A RRRE (49 PR A, B8 T IR
[AIFEK . X el R BRAR B 1 STA O R SRR RS L T — A 2T A HESE .

WAE 04 A E Az A . NLG WA SRR A J 7 Hh— AT 55 s Oy vk i) Ll M sk i W SR A . I
WA (R % BETANET M) RTHEE 5 AARIE [71] . M2 T, BAET LLM
TrFE I R R R TAESCI T B R R G E, BESTEAFAE 55 R E BIARHE R HEA 71 PP A [225] .

BRIE, HETHUAR LM A 8Pk e 2 B, AR IR R R IR s, SR, X%
HPER AR Tz AR RE Ty, R X T AN ZREOE AR 5 O AR 5 A AR IE [169] o a0 iAlidR
HEACRAE ARSI — D KRBT 1) . Folr i TAFC TR IR R IX — k. 1, HD-Eval [225] 2£5] I AT
PREEARAEARA I3 ZFRUERS, FFUERLX AR ES O T 5T LLM R93FAE 535, 0 G-Eval [222] o [FF,
MultiCritique [169] 752 T 55 2 I HEAE i 3E [a] 2 > 5 RO PR ERITEAL A B, S8 T IPA Iz AL g

R EAE R R HET A BUR (BT LLM) Y B ST Al 5 SA A AT SEPETEAR R 2 AR T I ZRbicdha i ot
o M7 PR, NHLSIEREEARNTIRE, TR [110, 411, 447] . N TARER L THS 6
HRaE, B SR A, PR TR . X — RO T el iy mT AR 1 PR I B3 . &
AR AL T — R BA AR B O3, (E2 3 A R R T [ A Y B B o Sl R — Bk, iy
FEFER T AWUMERREE T 35 . #4801 SCRIT [365] Al Critic-RM [451] 2 28975 i 1 i N TARIE A ARZEI0E &
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Metric I;tsirlﬁrye Granularity Optimization = Data Source  Reference  Protocols Base Model
CriticGPT [254] Yes Outcome RL Human No Single GPT-4
PRM[200] No Process SFT Human No Single GPT-4
Math-Shepherd [403] No Process SFT Human-Model No Single Llama2-70B
Qwen2.5-Math-PRM-7B No Process SFT Human-Model No Single Qwen2.5-7B
InternLM2-20B-Reward [18] No Outcome SFT - No Single InternLM2-20B
Skyword-Reward-8B [213] No Outcome SFT - No Single Llama-3.1-8B
Skyword-Critic-8B [213] No Outcome SFT - No Pair Llama-3.1-8B
Auto-] [187] Yes Outcome SFT GPT-4 No Single/Pair Llama-2-13B
UltraCM [49] Yes Outcome SFT GPT-4 No Single Llama-2-13B
Shepherd [411] Yes Outcome SFT Human No Single Llama-7B
Prometheus [144] Yes Outcome SFT GPT-4 Yes Single Llama2-13B
Prometheus2 [146] Yes Outcome SFT GPT-4 Yes Single/Pair ~ Llama2,Mistral
Self-Taught [410] Yes Outcome SFT LLM No Pair Llama3-70B
Meta-Rewarding [428] Yes Outcome PL LLM No Single Llama3-8B
InstructScore [438] Yes Process SFT GPT-4 No Single Llama-7B
TIGERScore [129] Yes Process SFT GPT-4 Yes Single Llama2-7B/13B
Themis [110] Yes Outcome SFT/PL Human-Model No Single Llama3-8B
SFR [404] Yes Outcome SFT/PL Llama3-70B No Pair Llama3.1-8B/70B
Critic-RM [451] Yes Outcome SFT/PL Human-Model No Single Llama3.1-70B
MultiCritique [169] Yes Process SFT/PL Multi-Agent Yes Single InternLM2-7B
PandalM [415] Yes Outcome SFT GPT-3.5 Yes Pair Llama-7B
JudgeLM [506] Yes Outcome SFT GPT-4 Yes Single/Pair Llama2
CritiqueLLM [139] Yes Outcome SFT GPT-4 Yes Single/Pair ~ ChatGLM3-6B
CompassJudger [19] Yes Outcome SFT Human,GPT-4 No Single/Pair  InternLM2.5-7B
X-Eval [217] Yes Outcome SFT Human No Single/Pair Llama-7B
FLAMe [391] Yes Outcome SFT Human No Single/Pair PaLM-2-24B
AttrScore [459] Yes Outcome SFT Human No Single Llama
Self-Judge [175] Yes Outcome SFT Human No Pair Llama2-7B
Self-Rationalize [373] Yes Outcome PL LLM No Single Llama3.1-8B
SCRIT [365] Yes Process SFT Human-Model Yes Single Qwen2.5-72B
ANAH [128] Yes Outcome SFT Human No Single InternLM2-20B
ANAH-v2 [86] Yes Outcome SFT LLM No Single InternLM2-20B
RAGTruth [276] No Outcome SFT Human No Single Llama2-13B
TrueTeacher [80] Yes Outcome SFT PaLM 540B No Single T5-11B
PerSE [396] Yes Outcome SFT Human No Single/Pair Llama-7B
SorryBench [433] No Outcome SFT Human No Single Llama3-8B
MATHMinos [74] Yes Process SFT Human-Model No Single MetaMATH
Halu-J [393] Yes Outcome SFT/PL Human-Model No Single Mistral-7B
Offsetbias [286] No Outcome SFT GPT-4 No Pair Llama3-8B
DeepSeek-GRM [228] Yes Outcome PL Human No Single DeepSeek-V3

Table 6. BEFHIAMKEIESEE (LLM) FEERTIR, MFEEER, ARERRIIGBERER LLM £5FFEA TR
ERIER . XEATHRETUAREEES TS EER [365] A IHREMRFIRE (110,404, 451] .

A, A T EAA AR R RO R, DAREITGRE S BB RSS20 N, — D ERAPEA
BT SUEEBUMA BN & AR TR SR M R O T RE R L . ARRMIBI SR LTI ik DAMERG B S A%
PR V) RSO I R 45 EA Bk MO A 55 F9 2R

WS PO BRI A HE ) TR B B R A RE ). RGETE (B, B THRA I T 2] 1)
JiiE) RMHETERAITAL [463] , FRBUREIR TR DB ool bnss, (AECA TR L. ML, BT
LLM B P55 36 S HE R BRAR AN R I8 RE 00, EAT 2 HEBERITAG . X SE D7 SR OUE BE BER AR, e 2>
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Evaluation Method Flexibility and Data Evaluation Output  Evaluation  Correlation
uation Viethods Generalization Resource Granularity Format Cost with Human
Benchmark-based Evaluation L1m1ted' Taék Human Annotation Instance-level - Small Strong
and Criteria
Heuristic W(?rd—(?verlap Limited Task ) Instance-level Scalar Small Weak
Evaluation Edit-Distance and Criteria ) Corpus-level Scalar Small Weak
Probability - P Scalar Moderate Weak
PP _ Weak
Embedding-based Cosine Similarity Limited Task Instance-level Scalar Moderate ca
Evaluation WMD and Criteria ) Corpus-level Scalar Moderate Weak
Divergence - P Scalar Moderate Weak
Supervised Human-annotated Score Scalar Moderate Moderate
Learning-based Self-Supervised Limited Task Synthetic Data Scalar Moderate Moderate
. - Instance-level
Evaluation . and Criteria Human-annotated Score
Mixture . Scalar Moderate Moderate
and Synthetic Data
Scalar and
LLM-based Prompt-based General Ta'sk ) Instance-level ~ Rationale Huge Strong
. and Customized .
Evaluation . . o Human Annotation Process-level ~ Scalar and N
Fine-tuning-based Criteria . . Huge Strong
or Synthetic Data Rationale

Table 7. MEAMIFMTEXEAMEE LML RER. RERTETRENTHER, HINSBIREERE. RERENZ
RIEETRIEMREHIRE (463], BTHEERFETRENRE.

Bl He4n , SRR . w] AR PG B [222] o SRR RE JU e R R 2 1E sk
FEPRBACAI A BIPSR , TA SR e

ERTFAERARALG et fAa s, (RENMT At B2, JEHE T Rali T LLM B PEfli 5 ik,
% GPT-4 AR R BB R 75 B R TT B YR, X SR R BTt XA 2 BF 5 P BA AT A OR AL 15 AR
Eh 5t HLAE .

R TR AR, TR R AR T LLM TS C SO — o R R % X
SO VR B R MBE LLM (401 GPT-4) HYRZRVPANRE SR G T/ . S AT . ol 7 A 1) SR e BT Al
R T HEBIN A RRR, RN ORRE T AT LA B i X SRR NI R B A T A SRR 1
Je, EATRERS RS EA T R RS, T8 BRI 2 BT AN . HU, BEATA AEA R B3 o it
FrimAba>] (RLHF) I ZR30oK 2 VR A S0 (A Al SE ) SRR (54, 447] , FEALid R PR SR PPAl . X
AAE A SRR SR 2 R R~ A QR 1 B S SRS T RS B T 85 1)

352 FEESW . AT RS RGHL AR H ST P AR R, A OURT M
Mro TEROREATHE BESRZ AT, FAINHITITERORES— RIVEAL B S PPy iR A

A . TP B TEIEAL B PP T, HR, JCIPAR T S B AR  ITA
poy s Ly A N S ) N R R (O o O S B 2 P R DN NS T 1 B S = B 1 O B (o B o S L e =X
VAR FEWIEAL [170] .
(1) BARTEAL . BARTCIAN a4 AT LS
o HAGUEAL MR R A S IPAL S N R Z [ A M . Spearman. Pearson il Kendall 4 ¢ R4 1Z
T HE  TCIRA LMt , 41 SummEval [64] . FED [255] I OpenMEVA [88] .
o P MU AR AR B AT p 5 N TARIEMWYET (4 RewardBench [164] il Auto-J [187] ) Z [A]AY—2L
e (HERTE) -
o FEPRIPAN MG A ST v 5 N TARYEE 1 T A [ A e, o i P R R e e — A
e (CERSBI AR ) E [294] .

LTS
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- Summ  Topical WMT  Open Web

Evaluation Methods Eval  -Chat FED 92 MEVA BAGEL NLG

Word-overla BLEU [283] 12.0 21.6 - 19.7 -1.17 16.8 20.7

Heuristic P ROUGE-L [202] 14.5 23.7 24.4 17.8 2.34 14.2 35.5
Evaluation Edit-Distance TER [340] -12.0 1.07 - 2195 620 -0.09  -0.08
Probability BARTScore [457] 17.2 39.0 12.8 337 17.4 20.7 56.8

Embedding-based Cosine Similarity BERTScore [486] 23.7 323 273 424 2.9 28.2 50.4
Evaluation WMD MoverScore [494] 19.1 31.0 - 271 853 208 365
Supervised COMET22 [311] 33.8 11.6 - 56.4 39.2 13.8 40.9

Learning-based N 4 UniEval [500] 475 535 215 219 445 303 384
Evaluation Self-Supervised SEScorez [436] 39.9 379 - 449 306 325 484
Mixture BLEURT [333] 17.3 38.8 - 48.4 27.5 22.9 16.8

MisMatch [270] 41.0 - - - - - 49.0

Fine-tuning-based TIGERScore [129] 36.8 34.6 - 45.0 46.4 - 42.4

Critique I\%Iodels InstructScore [438] 26.3 24.1 - 51.9 16.1 34.2 59.0

4 Auto-J [187] 4.8 42.8 37.6 0.4 30.1 20.4 22.2

LLM-based Fine-tuning-based | InternLM2-20B-Reward | 48.5 65.0 439 454 43.7 275 20.1
Evaluation Reward Models Skywork-Reward-8B 443 43.3 423 301 39.1 25.9 25.5
GPTScore [71] 41.7 53.5 39.2 28.8 23.9 413 28.8

Promot-based G-Eval (GPT-4) [222] 51.4 732 455 - 475 278 431

P DeepSeek-V3 [54] 576 664 536 - 44.9 394 422

DeepSeek-R1 [53] 52.1 64.9 54.4 42.9 38.0 41.5

Table 8. KXFMBEMITMAEE 7 4> NLC TITEEA LRI (RREBMBEXMESBS). ATFEIARPHITELTE, 3
SERMAZT. ATFEFHRANNBEFENITERR, HRATT.

(2) WP FITTPM ¥ R EIEATE M E . SalFsE (8 GPT-4 VE N ITHINRERFT 2 P 3
Hi SR [49, 143, 186, 411] o AT, T A SIPEAESF AN, R GPT-4 ICIRIR A an— MR Al HE iy 5=
MICTPH [254, 411] o CriticEval [170] I MetaCritique [353] it i) TAERM, 44245 N TARTER I Bt VE
ZEVENIE (PFE) W, GPT-4 A DASEIL AT SER TP -

S8 T Z oo PP R R A 5 3 Zh PRI AT SE e, Ansk 22 FR, RN O A R E A h e R
9 NLG (£ 55 b, WIEHLEsEIE (70, 71] . SCARHEEE [14, 64, 85] « HUREI SCAA AL [201, 248, 420, 502] o X% A
J [255, 256] FUMCERAE AL [88, 407] o BifiE RALE S AL (LLMs) e MURNZALRE T, IFRANAIER T %
SE 10 A AT T PR B E , PATRAG EIEALBE J7, 4 MT-Bench. Chat-Arena [497] . RewardBench [164] Fl RM-
Bench [226] . AL, LITRTCITANEHEM & LLMs TEHA PRPERAE 55 i PAlPERE , AR HERE [209, 239, 363]
BADNTE [456] FfE EAER [237] .

Foutk iR g R IRATXE B AR 3 ZT M vk OBk, BT BT FIE T LLM f 7k 2
) WREME TAE#AT T RGN AP, Xy EER T 12 N CEM TIPAEE: (1) SRR 2T
SummEval [64] ; (2) I TMEARE A2 80 Topical-Chat [256] 5 (3) FF— I Fcson 45 A4 iy FED [255] 5 (4)
THLASBIIFRY WMT22 [70] 5 (5) M) T+ E i) OpenMEVA [88] ; (6) M ¥l 2| SUA 4 1A BAGEL [248] 5 (7)
JHF B0 3 S04 A Y WebNLG [502] 5 (8) JH FHEFRAE 4511 CriticBench [209] 5 (9) JIF¥435 (CriticEval-single)
AT (CriticEval-pair) A HMY_E 1) 9 FhZAEH NLG {1451 CriticEval [170] ; (10) I 58 FZFE NLG {1:45
1) Auto-J [180] ; (11) HI- T2 H: NLG fL:45 ¥ PreferenceBench [145] 5 PAK (12) I TIPAHEEWIR . 224 FIHERAT:
55 122 IS ALY) RewardBench [164] o 12 f#A% 22 T X SETCIPAL EMEN SE 2 4015 .
2R HWMER AL 7 A R BT
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Evaluation Method Critic  CriticEval CriticEval Auto-] Preference Reward
valuation Alethods -Bench  -Single -Pair uto -Bench Bench
Fine-tuning-based Auto-J [187] 67.4 36.1 49.3 75.6 74.0 42.8
Critique Models UltraCM [49] 59.4 21.5 38.0 - 78.2 -
LLM-based Fine-tuning-based | InternLM2-20B-Reward - 58.3 61.6 85.6 51.0 90.8
Evaluation Reward Models Skywork-Reward-8B - 52.7 51.2 76.8 51.0 92.5
G-Eval (GPT-40) [222] | 788 632 59.1 30.8 89.0 86.7
Prompt-based DeepSeek-V3 [54] 73.6 57.6 71.2 74.9 87.8 91.9
DeepSeek-R1 [53] 85.9 65.0 71.5 77.1 88.8 91.1

Table 9. 7EIE AT 5 N TitEEAELET LLM BT E A AR . 33F CriticEval-single, EE#RAER Spearman X &R
#, MxTEAENTELE BEERERRIFETRYE.

T2k AT A B R S AN [ A S0, FRATT O T AR MR BT LLM B3P 3E, PR R, A
TFHRA RIS T 24 5 A ITA 7 TR TCYR A S U A ROl . ARG 8 FIZME 9 RS, FATAT AL
ANEEMLIE:

o ET LLM 1 APl % H Bl R 0L T HA . 28BN EMENH, BT LLM 7 a2 blas fisaE
55 1) WMT-22 B i AR GO 4 COMET-22 [311] .

o ZtIANY LLM (KEUEFHAL) P i B E R TRk, BT iARE T Mk, X 8=,
MR LLM SRR RE AT DA AR R i B i) S AL A

o K9 WK, TENZEARVEN i bF Bt 52 L ORI S AL T AT AR R IR AL, B B AE 2 A BN
(filn, Auto-J Fl RewardBench) |l T HTHERM . X5 0T AFAR GBI PFASE 5 P iY
R, SR, 3 8 WoR, MMBIALEA RERE NLG AT 45 0L AN 70 AR 28 v I3 o B e R 3 T4 7R
W7 e X R IRINZACRE ISR SR Y — KR o SRR A LAY A 5675 redit iy i Se L L i3z
fLhE

o Ipoilt, —SUL SR G i IO AL R HEFEASE AL, 411 OpenAl o1 Fl DeepSeek-R1, FEffHLIZ % AN 2
R RHEAIRE ST . X5 R T A EEN A AR R AUEF R (LLMs) BE A7 gk
8 9 Fin, I dedkiHE T DeepSeek-R1 (U FE 4% & R UMETIR 7 (U CriticBench FI CriticEval-Pair)
YT H ARl A DeepSeek-V3 I GPT-4. Xk RWIHEBIA AL H A 2L 48 LLM P0G 5 ¥ 10 A T 0B AL «
DeepSeek-R1 7 CriticBench FRIIT A€, MK AAE AL ICITEAE S, B RUCER i, &
HI B AT B 011 B P A AR 55 Th PR AR BT

4 PBEREBaNIF
TERX—T 21, AT LRGN T SRR A S T535 . FERCERE B, FRATBAER 72K B3 E
JAESS B A SIPERE RO, AN SCAR B BRI SCAR B AL AT 55 - Anl&l 3 B, B IR e A i B 3h i 20
THAEAREAE: (1) BRI BT T LHRER N EAERE (10, RRIONNZESR) KR ie A
AP (2) HTHARIVEL I AGREE 28 R 452 > B A RHIE R AR P E A 55 5%
N Z [ SRR B SO s (3) BE T2 3P - ISR AOR TN A Ty R SR04, (R S5 R
PTG (4) FET LLM/MLLM 3 - I LLM F1 MLLM 45655 i3 m e R L SE WAl An i 67T
HE VAL (5) EETPAG RS ORI R B SR B AR R 255 L LU R e 5 E S R P RE R
TERA TR TAEZ JG, BATRE NG TR N AR Rz R (5 4.1-4577) . &a,
FATHE U TP ARA A RIS A RIS 10 (5 4.6 7).
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Detection—basedHSOA [104], VISOR [83]}

Simulation-based}—[IME [300]}
Diversity

IS [328], FID [103], FVD [383], KID [15], CMMD [125], Improved P & R [159]}

Fidelity Evaluation

Heuristic
Evaluation

!

Embedding
_based .
o tion Quality — CLIP-IQA [401], DINO [320]}
CLIPScore [102], CLIP-R-Precision [285], TIGEr [131],
HyperScore [489], SD-Score [220]
CZST [232], CAS [309]}
Learming LPIPS [482], PickScore [147], HPS-v2 [429]}
-based
Evaluation ImageReward [434]
MPS [484], IP-IQA [303]}
LLMScore [236], VQAScore [210]}
Automatic
Evaluation
for Visual oA — QAS [352], DSG [38], TIFA v1.0 [111], PhyBench [257]}
Generation
LLM/MLLM
based X-IQE [32], VIEScore [149], T2I-Eval [379]}
Evaluation

Preference Gecko [422]

TCR & TC-Score [68]

Temporal

Reference-based VTAB+ [330], C-CUB & C-Flowers [285]}

I

Reference-free PhyBench [257], T ® Bench [98], GenAI-Bench [179], M 2 RAG [243]}

MJ-Bench [36], TC-Bench [68], MATE-3D [489], T2I-CompBench++ [115],
T2V-CompBench [351], T2I-Eval-Bench [379], EditBench [405]

Benchmark

Specialized
Evaluation

]
J

!

Hybrid Pick-a-Pic [147], LenCom-EVAL [163]}

JourneyDB [352], ImagenHub [150], VR [368], EvalCrafter [220],

Oth

ot ey o1, Comseptio L3

Meta- P tual

evaluation erceptua DSG-1k [38], TIFA v1.0 [111], GenAI-Bench [179], T2I-Eval [379]}
Benchmark & Alignment

Fig. 3. MAEER P AT B ST TR

41 BRAFH

PLTEAE B R 2 3PS AT T i B R RIARMEAL AR, X 28 B BERIAR P T DA S SR T R s e 5 1
B NS A AT AR o EFRATTA 20 288, B MOT AT A = AR TR A (1) S5 H0E, (2) 7
FEIL, PASe (3) RyEM (FSEVES ZHEME) . M 10 RIS ERIHEA B R B 45 T AR T i
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411 REEVEM . RIS EERNESSE R (B, SORPIR) BESONFFREE . REHOTEA
TN FR ARG 5 OB SRR SR B UERT ST AE L RIS RIS — Bk
o BETAGIMAY L. H SO RMERE (SOA) [104] (X RATIES AR HIN H AR, 1T VISOR [83] il id 5
LRGN 5R 2 B ) 2 (] 5 R feiX — i«
o EETRUA R, R #E PPl (IME) [300] i i (i FHAUIRFL s AR RAS LA QRIS A , L REZR ik S5L
BELIBE ST, AT A A s

412 ZRMESW . SREERRART T IPAG A B 0 2 AR B S, R R B A A
TR SE B
o MMHLEL. AMIHAEI- ] (PRD) [325] Z3Mr B SE R 2 11 R AR OBl 701l 2 [ RS - 1 Il i 2, 4
BT B —RE P AN BB -
o ELTRAY LR BRI A0y TR T B AL AR 1R B A BORMED LR R, TIETE S % . filln,
ENIQA [31] 7E25 AU b P50, AT — NI ATy o SR ART L, ENIQA 15 AJSFIINT
HARGRI— 2k, RO OURSERBLRER A R EA T 2R R

Method Task Objective Reference Protocols Metric Type
SOA [104]  Text-to-Image Generation  Fidelity No Single Detection
TIAM [84] Text-to-Image Generation  Fidelity No Corpus Hybrid
VISOR [83] Text-to-Image Generation  Fidelity No Corpus Detection
PRD [325] Text-to-Image Generation Diversity Yes Single  Distribution
IME [300]  Text-to-Video Generation  Fidelity No Single Simulation

Table 10. |EERESFSHBEANITMAE, BXER (EXES SHE) . SEREM. TEMUFESLRERTIE.

413 BRRMERRRAE . RERE R ARCRR, R R B B

o MMZEMERR . HTRM R AR T HNGEARR f2E, I 0T A2 SURTETR R i .

o NFEKWE. FZ BERBRIE S NZEX 215 ISR I Wk S PR

o FRENSRER. BUA BT E R ORI S A, TS RE (] I 30T
BT TAEGN TIAM (9 2 1 BESiEA] VISOR F X RA A, 8l TR, 207 meiraiEsE. KR TR
N STER G TCS MURAL & A IRIDEE - AR RE B DA S S A 3 SO A\ el B 127 T ST A8 o

42 BTFHAGER
ST AT VP 7 R VR B2 242 T B35 S VP A B B I, AT 4 T 0 0 e
SRS . BB R AN BB
o OMDKT IR, i MR LSRN WUt B AR GE A7, AR EE T ONN 228040 . Tofid
Fgbe 23 it
o SEOGANGHTER, FAREARBMIPAY, S NIRRT PSR AT R
- B AT i 5 SR A B
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421 HHEENAE . XLESEREN LR ESSMA REHE ST RN, IR T N SRIEE . BEE A
HOTERS , BFSCHED T SN AR A 22 3, b T W R, K62 SR YO P R e, BIAniiss. BT E R
VA E45 115 A ABEIOHY 2 Tnception Score (1) [325] . & HHE T 2 FHAREEAMT 5 JLAE A U i
Z Al KL #%

IS(G) = exp|Ex~p, Dk (p(y | ) || p(y))]. ©)
o X —IFRIERFAR AN BUH IR TAEA I E S (IR p(y | x) ) FIZHEME (B p(y) ), BARTERIABL
TRRERY, B AT REXTR AR AN URR [328] o T IS BYRE A, Fréchet Inception Distance (FID) [103] $fE
SERIAE ) Inception ) A BN B N (L 2) FIN (1, Y) , RIGTHEEA1Z [A]#Y Fréchet (2-Wasserstein)
g

FID = ||p -/ |? + Te(S + = — 2(35)1/2). (4)
R L ORI A, A A = Tt R I L 5 NS B i R Sk [103] o SR TS FID Ay
Hirfiix, X Inception FHES (KID) [15] f ] 77— AV R-FE 22 57 (MMD) it 4%, %A1 ##7E Inception
FRE BN T 2 MRS T A RAEA R, FIBH R T TSR A AT [15] « A TR ERR
S ZREE BT, BOHFRRSE & Recall [159] RS EALTH TR (FEARTRY) FIg R (BEX) WE. 8
T PP IX SE AR AR, W] DASE VS A TR AR UM RE [159] o F FID HEZEYFEBIRUM I, Fréchet MUAHIEE B (FVD)
T WIR] 3D HRUVRHIE 1 Fréchet BEES. X AN JRIGFHE TS 518, FH-5 NSNS L P 57 55 6
5% [383] « CMMD [125] i 325 1) CLIP fix A 5 BT RS AR IR B, T R p iRz, BN
P EFN 7 25 B, 2 30T RBF A% 7E CLIP H#fiF it T2 5% (MMD), (HHREASAE A T4
IESHRE L R E AR B R 2 RNE o mESs, GRS — i, MM A ERr fE

JEH .

422 HGIFFE . BRSPS T8 2 AR & RS, SEBIZ B T k0 % Tl A
IR TR R PP A R AR MR (B « X807 A A HAMNKZE: (1) Frdshs, WG
REARKERANGHIPRERE , VAR (2) XI5F4ahn, MiEG (2iml) 5 HSORBON ) 2% 1 L RO .

MEEAT . RS BAEARIEAE 5K EMR BT S BRI HBT . CLIP-IQA [401] £ CLIP 1 3t =2 B - SU A ik
AZE AR, SRR OB R SCARSRR (B0, S SCRE) R A AR BB I BHEA D HG X2y
B R 5 NI BBV S DIV 6 o A5 R E RSl E s 5k (BN, SRR AIE A%
5t7), DINO 434 [320] {1 Ji] F HiEf ) DINO FHIE RHAWBLANAE 2 AR AL E IS SCH PRFF T AL, FHIRA
23 8] R AR A — P 5 IR A Lo PRELBE R A R

SR & AN i R TR SN A0 i E K ) 1 1 RN ) Rl ' I 1= 572 5 = 1 8
CLIPScore [102] 1151811 CLIP i A5 HAR/R SUAERA Z IR IZAIPIE, ToH AL AN TAR P HSE, R
A SCAEN RS S AT R . BB IEAL . 9 R —K R M, CLIP-R-Precision [285] il id 547 7E
PR IF AR LI DF 2 (Y HE 4% S — AL e AR T HE Y, O SCAR B B BRAT 55 P fit 7 — P TR R I 5 B i
TIGEr [131] R BEBESAGR BOR T {Z U s SO0 57, TR St LR B g Adid ,  DABRFSf s 2 1R
f—Etk. XFT 3D B8, HyperScore [489] Rk A S 2N Hh 23 ] 2 )2 IR G AU LA R AR —— A
PRAGAE UL B R S 8] — Btk fes, T SCREIUIAL 55 S A N2, SD-Score [220] 545 T gk i) I
18- SCASK TR ] — B AR, DRI SO T B IR [R]85 o e LB B PR

423 RBESHRFKFE . ETIRARISENR T RGN T . 390k (Hiin, FID, KID, FVD)
FUABOR B SN R I TR BEFHIE A S 25 48T, SROCPOd R R A A, (B I & 240
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SE B TT AR REAR AR AR PGSR LS (B4, CLIP-IQA, DINO #¥43) siimifsr (B,
CLIPScore, CLIP-R-Precision), jX#85RUE BANTE IS5 NS FAAS UG FIHLI FI A AR G i) AH o 1

LROORAE , RSEROARRE T— N R HILFE S A T HRAD . ARl T AR iC R s it el 2%, 1
LBV WIS Wi B RS A R RIAT G . AR TAE M RESIF XML — 1 mkdsts, LA
PRI EEE 15 SO AR Ab 2 Ak

Method Task Category Reference Protocol
Distribution-level

IS [328] Text-to-Image Generation  Distribution Yes Corpus
FID [103] Text-to-Image Generation  Distribution Yes Corpus
KID [15] Text-to-Image Generation  Distribution Yes Corpus
Improved P & R [159]  Text-to-Image Generation  Distribution Yes Corpus
CMMD [125] Text-to-Image Generation  Distribution Yes Corpus
FVD [383] Video Generation Distribution Yes Corpus

Instance-level: Quality Metrics

CLIP-IQA [401] Text-to-Image Generation — Quality-specific No Single
DINO [320] Subject-Driven Generation Quality-specific  Yes Single
AC-T2I [12] Text-to-Image Generation  Fidelity Yes Single
Instance-level: Alignment Metrics

CLIPScore [102] Text-to-Image Generation  Similarity No Single
CLIP-R-Precision [285] Text-to-Image Generation  Retrieval No Single
TIGEr [131] Image Captioning Semantic Yes Single
HyperScore [489] Text-to-3D Generation Geometric No Single
SD-Score [220] Text-to-Video Generation = Temporal Yes Single

Table 11. EFHNNARERESITMHEIER, BRAOTRMIORTESE, FRESZERIMTGHNNIFAER.

13 ETFFINFN
BT 5] VPRSI AE A SRR VRO 1145 £ B E U AT . R, Rl T463 7 D04 %5
g A SRR AR R, B R RN R

AFokayorik.  ZYIERF PN —AHEBUESS b UIgR—A> 70 2ok K ELSE PR A AR R
BRI B SRR A, CEGR PEAE IR 20 8. C2ST [232] 7EiR & LSS A & AR LI —A>—
JU AR AEFEBLT, RIS AAH I EC,, AR ER R 2978 50 %, DR BUAT ] i 22 8 A RO _EFR) 22 5
CAS [309] AL I A Ly AL R -PR B x Ay i e, IR SE R B 2 Top-1/Top-5 MY HERME;  HER 1 T %
PR T AR AR AT SR AR R 22

AT NG T k. ARARITEE M BUNGR I E S midds, KRG (LHAIR) BB R e s i)
FEZA T, A AR SRR B Al Tt . PickScore [147] 7 50 J5A~H b J1I8r A0 T CLIP BT/ 45,
S TR AR5 A IR M, SRR PR RSO EL A . HPS-v2 [429] £ HPD v2 iR ) 79.8
T NFe w3t bkt 7 CLIP, FG A AN RS R R S i — X i 8 e R R iz AL g
HHsEE A RS
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RFEALTy ko . FRIALTRE A BT H AR 2 o TN e &, A5 B SR A b R DX 4 A 2l
ImageReward [434] 7£ 137K %l 3k UK EdEAT 45, FEPCEC ARSIy kL T CLIP A SE=~ il dd 30
%, I b nT DR s Al 2] 5 SR oM B A, RASK BB AN 5F

ATFejangorik.  ETEERMIPASEE T PRI, BEG (RHER) BATEES T,
PEOERT AR AN Al o TP-IQA [303] finsik T CLIP, ifiaf—> Image2Prompt FiliJIIZHAE 55 FIZE LR il &, 5
FIRFISERIEAE—MRIRPRIC s EXE AGIQA-1K/3K BENNA S T fe Se B 48X 70 . MPS [484] 5 A
Pelliles o3 A PUAN R ——E27 . TR SON T . ZH BRI A ——IF A 918 KIRILE PR & T TRy mlE 8, sE3i
T 5 PRI SRV RC Y 2 GE LX) o

Method Task Category Reference Protocol
LPIPS [482] Image Generation = Embedding Yes Single
C2ST [232] Text-to-Image Classification No Pair
CAS [309] Text-to-Image Classification No Single

DreamSim [72] Text-to-Image Embedding Yes Single
ImageReward [434] Text-to-Image Reward No Single & Pair
PickScore [147] Text-to-Image Embedding No Single & Pair
HPS-v2 [429] Text-to-Image Embedding No Pair
MPS [484] Text-to-Image Regression No Single
IP-IQA [303] Text-to-Image Regression No Single

Table 12. $tXARERESHETZIMTGHENSE. FERBEAFE (E3). NSETRANNEKR (5F) MiTEMH
i (%) HATHE. BEMILIEIHES FIMITLLE -

FAEAF R R BE F B (LLMs) SRS RBEF B (MLLMs) MBI SRS, A5l T —
FhgE— ik, DA PR IRGEAE AR 95 B TR CAPA . sk 18 Biw, FRATH 0 54 AL . ] fge
PR X0 Jr ik, GGy QAMEZL. WIREARGHEAR . il AR I [A] — E Al

AAT oo ik X BT VAR AR 1849 LLMs A5 — VT3 FP AR X 57 0 4. 124008 B 400 ARy x5 L
N TE SCHAUEAE 55, LLMScore 38 5o A1 J SCASFli s Al A il i) PR 5 HAR /R TR G P BRI [236]
VQAScore il T T AL G0 BUOARR QA fiihh [210] o EARX PRI A2 LS % HR R, {H VQAScore
1 AR AN T ORI T R RENE 1T LLMScore P45 A ALAR /R T BRAE T 5 375 A A 2

FIAAER . BT QA BYJ5IARF AL A8 B B 5 A0, DASRIN PR PR ELEE R R [R5 THT - 1500 QAS Y%
RS QA T A T LB ) A B % 55 FUBAN Y [352] , MW QA HRAN DSG A it fb b7 5 I 1)
AR ORI T8 B [38] o DA TIFA v1.0 ARG )R QA, IR MBS MZS (MR, T8 KK) XK
PR, DA AL AR RIS [111] o DA PhyBench S AURRGPF it QA $2H T AN P HE
YRR ME i PRl B T B A A B R TR AN QA T3 AR AR [257] o AGE T QA [aiX 28 %l
AP o b A e AR A ke T VIR SR A UL EE BRI S e i A PR

TR e G Ty ik XTI SRS (MLLM) 2B A ARG SR, IS a LS HMASHINA
Ko XIQE A pUBARBEMERE, IR XESY . SEAMIESEMEST 2 [32] , 1 VIEScore Wi #5815 < VR BE-K5 X0 55 A1
SN AL B — AN E 0T [149) o BeBiAY T2l-Eval T HASE AR R T 2% () R TR T 3R 0 1 252
[RIZALERE, R XML, R TAEZ R O BB (378]
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T 32 A% . T 8 B 7 R TR PP FEORT R SN BORHHEF - Gecko (IR BRI 5 BB BIR Bl ) i 70T, AR
o SCORFLRE X ot (1 BEATHERS | AT DBl B S 1) YK [ A B A 0 Gl 22, 52 B0 A et o o o
BHEFTHORE [422] o

o IR &g I [ 5 Y e S U R ) _E A W R T AL R AR AL . TCR JRE i ek A A ot ] (4 1 9 58
JRCIF DUR A PR SE— B, T TC-Score KFMUZR 5l WA 23S HERHESON R I &, &SN A SBT3y
PRAi [68]

Method Task Interpretability Category Dimension Reference Protocol
LLMScore [236] Text-to-Image High Direct Scoring Alignment No Single
VQAScore [210] Text-to-Image Low Direct Scoring Alignment No Single

QAS [352] Text-to-Image Medium Multimodal QA Alignment & Perceptual No Single
X-IQE [32] Text-to-Image High Hybrid Interpretable Metric Alignment & Perceptual No Single
DSG [38] Text-to-Image High Diagnostic QA Alignment No Single
TIFA v1.0 [111]  Text-to-Image High Hierarchical QA Alignment No Single
PhyBench [257] Text-to-Image High Rubric-based QA Alignment & Commonsense No Single
VIEScore [149]  Text-to-Image Medium Hybrid Interpretable Metric Alignment & Perceptual No Single
Gecko [422] Text-to-Image Medium Preference Modeling Alignment No Pair
T2I-Eval [378]  Text-to-Image High Hybrid QA Alignment & Perceptual Both Single
TCR [68] Video Gen High Temporal Verification Alignment No Corpus
TC-Score [68] Video Gen High Frame-level Checking Alignment No Single

Table 13. EF LLM/MLLM KIFE@ETT AR, HIFMEMIL (BRG], Bxt. BRERS) MEZTEEERITHSE. 5F
ERRTREEEMLESE.

(ERERE R R BH 4% T2l-Eval () [378] R G T73%, M siSIRt 4 R T SENILSH L, LA
J% TCR ) [68] 45 ik [0] Wiy o Btk 7 T AU AR U T3 AT, L T PP AV e e 1) T A s A FR b J
Ty AT AR SR BRI, 3 BT MLLM (PRGBS F8 B T SR 1] o

4.4 BT

FRHEN A PR IR R RS . 456 N TR S R R B bR A HESE . X SE BT
i =AU E AL FLAT AR A R R (1) BH IR (BT 5% vs. 05 %), () WWEEX (A
BhAREE vs. NJEHIWT), A (3) PPASIRIE (fE95RRERETT vs. BERTENTF) . W3 14 Fr, SUAEHENNKR R T =
AR AEAE S5 R E WA T L AR BERE I (00, WUAE B s ) — Bk ), SR RS R AR
FA (MLLMs) HEFTIR SO FFPEAL, PARES & A Shihns NS i @i &7 .

BT B0 )7 5 BB SR AR AT LR A . B0, VTAB+ [330] {ff i HERR LS bR SE 1036 35 LIS AT
S5 WAL 95 HEHE, 1M C-CUB & C-Flowers [285] W % T il s 40000 B2 & 1 PE BC b AT 41 & R R 2R . X 2807 ¥R A
SRR PR €, RAETT A AT 55 T P 5 Bk PR

To 2% 7 v M) RS R BRK Sl 374 17 A 795 32 H AR% 1 . PhyBench [257] S 5@ i 55T LLM (4 i P DTt 25 i
BRI BEE I, 10 T Bench [98] N5 A 29170 4% 5 LLM PRASESHEAT 3D B8/ %0 5% . IRy k@ M 2
RAG [243] IEH] T T ZBES— Bt PRI O R ZI SR PP AL A7 )

LMV IPAG 2 SIEAEA RIS P B -

o BN MJ-Bench Hf) /> ZPEA [36] s 744 (NSFW Al ) . 15 (X 5F (CLIPScore) FIEAN
Jfig (FID),

o YLK TC-Bench [68] 5 AT (i 1] LLM kTl 70 Hr i inf () 21 /5 P B

o 3D /L MATE-3D [489] &5y T JUfa[— A5 H IR
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BRI AT RS T Z AP, Pick-a-Pic [147] &5 6 T A iF AR X U FE AR, 17 LenCom-

EVAL [163] M£E AL T OCR ElE- 5414

PPy, AR SUARTE G

YEPPAGHESS ,  DASRDRA 2 VRN BT 25 2 U SR LT

1% U EAE B8 B — SR AR A e 1) 2

Benchmark

Task

Evaluation Criteria

Metrics

Pick-a-Pic [147]
JourneyDB [352]
TC-Bench [68]
PhyBench [257]
VTAB+ [330]
T2I-CompBench++ [115]
T2V-CompBench [351]
MJ-Bench [36]
C-CUB/Flowers [285]
ImagenHub [150]
VR [368]
EditBench [405]
LenCom-EVAL [163]
MATE-3D [489]
EvalCrafter [220]
FETV [223]
HRS-Bench [12]
GenAI-Bench [179]
T 3 Bench [98]
T2I-Eval-Bench [378]
ConceptMix [430]
M 2 RAG [243]

Text-to-Image
Text-to-Image

Text/Image-to-Video

Text-to-Image
Multi-task
Text-to-Image
Text-to-Video
Text-to-Image
Text-to-Image
Image Edit
Image-to-Text

Image Inpainting

Text-to-Image
Text-to-3D
Text-to-Video
Text-to-Video
Text-to-Image
Multi-modal
Text-to-3D
Text-to-Image
Text-to-Image
Multi-modal

Human preference modeling
Prompt-image comprehension

Temporal consistency
Physical commonsense
Cross-task generalization
Compositional alignment
Cross-frame coherence
Safety & Quality
Fine-grained alignment
Semantic preservation
Visual relation capture
Context consistency
Complex text rendering
Geometric consistency
Multi-aspect quality
Temporal alignment
Human resemblance
Cross-modal alignment
Semantic fidelity
Perceptual & Alignment
Concept integration
Contextual coherence

Pairwise comparison
Heuristic scoring
LLM-based trajectory analysis
LLM reasoning chains
Accuracy
Attribute matching
MLLM/Detection/Tracking
NSFW detection, CLIPScore
CLIPScore, Human eval
Human evaluation
Heuristic scoring
Human eval
CLIPScore, OCR, NLD
Point cloud analysis
Dover, IS, CLIPScore
BLIPScore, CLIPScore
Face detection metrics
VQAScore
LLM-based scoring
MLLM-based
LLM-based QA
Retrieval accuracy

Table 14. EFEMEMMEEREZITNTENSL, BRE.
Kk (ESERHE) . FMEX

45 PRERBHTIFEEE

(Bshvs. AL).

FMESMESERSE. RERUT=/XBUHRE: SXF
U&W{EEE_\ (ﬁm’l’ﬁu‘ﬁ“ﬁj} VS. F*ﬁ:h\jd‘%L’

Benchmark Task Type Focus Protocol
TIFA v1.0 [111] Text-to-Image Objective Alignment Single
DSG-1k [38] Text-to-Image Objective Alignment Single & Corpus
GenAlI-Bench [179] Text-to-Image/Video Objective Overall Quality Pair
T2I-Eval [378] Text-to-Image Objective & Subjective  Perceptual & Alignment Single
Table 15. MEEREFHITITGEES L, FEX ., TAESHNEETIARITHE. RERRUBERT=Z/XBHRE: SXF

KX (MEZENKBIE). 768X (B3vs AL) FEEESR (SHHEERHIEE T vs. BEXH—BiE).

W 15 Biw, H AR AT AT I T A E EIPAGTEIRATE SCAR RIS AL U5 5 A

RFNBT A RAESL . X 2
AR R AL, 1El

AEMMHET S H I E,
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Al T2I-Eval 4G FASLBIPIL (F3MRESE B PEH]) , 1 DSG-1k Hil GenAl-Bench if SCFHERNEH R £, i
VFIE— R B PPl R B — Bk

A RLSE AR M T PR TS A T I B, F R B AR L 0 2 B AR T SRR A BRI A . Bl
TIFA v1.0 FYEAEMI RN o T PR iR 2 L, SRR 36T CLIP B B AL s AHELZ R, DSG-1k 4@ it
THKHE Z R ERSE, (BAR 24l 311LiY . GenAl-Bench YA B AIL T, AR & 8] 2 BT
Tl EE L, (L HA R T ARER WM. o), T2lEval (TR G BT R T A\ Wb se 5t
TZHPNE, EHIEHE R T R ER&.

HHh H AT TSI A RS, FRATTRT LA G HH— L6 S DL AN AR Ty 1) -

o AHEEFR LU L0 T2l-Eval Briimns, (CRZ Pl fiE st 38— Sormn ey s 7 i 4i i
ZE0; LAY ARAR TR (AR BN FURY ) I RN TR, Ry dig i B ) A 28
o TR TR I RGP B R T — B A S B e 22 AR E s ARG B HE I L
[ R G LU B — SRR RGO AR e, ISR AR s (B, RiER, BEEEG).

o PIRMISHE I . HEWI. 3D AR H BTG MO T, TOPPASHESL0 A A Ji DAKE B I [R] 2 35 A 25
[EE=R/S IR A SN VNTBUR: S 1i AV Pai e G N S BRIl 8218

o feBEIFL. BB EIEE F . — A AL XK BEE, ATRARF LA (BN CLIP. BT VIT B9F5))
SHEERH BN - 7 - ERGE—ER, X Rl AV RAE— S AT RN PR B R iRk
IR

WX H - HEE ARG T SR PRESHB BB AR TPl
T DA A TATHIANA SCA B SE I S OB, e 48 I B AT 5 AT & AR PR T34

4.6 HEHENIEBRSARERRITE

Table 16. TAZIEREMESZHIFN T EILE.

|  T2lEval | Tifav1o
Category Method

| » t | »p T

FID [103] 01231 -0.0862 | - -
Embedding-based ~ CLIPScore [102] 0.1505  0.1016 | 0.3382  0.2456
BLIPv2Score [185] 02152 0.1423 | 0.4049  0.2944

LPIPS [482] 20.1244  -0.0856

. DreamSim [72] -0.1382  -0.0968 - -
Learning-based  p; yqcqre [147] 0.3944 02803 | 0.4279 03137
ImageReward [434] 0.4046  0.2839 | 0.6211  0.4659
LLMScore PT — 4 [236] 03096  0.2228 | 0.4969 0.3753
TIFA ,,PLUG [111] 03252 0.2455 | 05922  0.4717
DSG pependent [38] 04582 03512 | 0.6046 0.4893
LLM-based & = oG ndependent 04704 03655 | 0.6108 0.4954
MLLM-based  yoaScore < LIP — FlanT5 [210] 05116 03712 | 0.6950 0.5321
VIEScore G PT — 40 [149] 0.5545  0.4170 | 0.5388  0.4065
T2I-Eval 5iniCPM — V — 2.6 [379] | 05802  0.4409 | 0.6061 0.4692
T2I-Eval-R1 [244] 05874  0.4380 | 0.7043  0.5510

S A N AR SCA 3 B3 e (T2l-Eval fil TIFA v1.0) Ay RHCEIE R T =AU (% 16)
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Mz s TR HEE (M Inception-v3 (FID) #| CLIP (CLIPScore), -3 BLIP-v2 (BLIPv2Score)), ETFHxA
W ER AR, eSS NIRRT A (140, BLIPv2Score 7 T2I-Eval ikH| p =0.4049, 7
TIFA v1.0 iK% p =0.2944),

ET 2R B AR 3T Y14, 19140 PickScore il ImageReward, $RALEHSR KI5 (ImageRe-
ward fF T2I-Eval H1ik%] p =0.6211, ¥ TIFA v1.0 F13K3] p =0.4659) . ik U7 GEGS 2 2 B S S A I 4R 2L
TR ST .

AT LLM/MLLM PP gs 0t T HomngM etk #l4n, FH MiniCPM-V-2.6 ) T2I-Eval FIffi fj CLIP-FlanT5
) VQAScore 75T HAE A P RIS . BATRBIE R N A A 38 HRA1E SHMHER, XX TN
R E R

SR SR, ST AL T RI IR B . H B0 B vE A B . X S A SO TR A BR . AT
Heshitt2b, FATHRE T R 7 ) :

o JIRMZHICTIPEERLE : AR BELHE M 0 B &S R, AR 3D B8 A A K, I
VETE I 2k JURTES R RS . BB . SRR IZ R R M e T R, I 5 Lk
bERERIUP N S

o JPRZYUEN) . IRGIIRIR: B0 R N SRS SRR SRR MR . S A P
(1, PRD). AR FERIE LLM iR PR TE— MRS RESE K GERFTEN DL REWS R 1 ) 5
SRE Hl VAL

o SEMANLIME: FIHRAGEF AL (LLMs) SR IEAIITE, AR5 AN TARE S BAT7E 5 80RIE, TRARA
SEARE AR ARG o i A4 o B R AL , X — VAR T DA SR T2 ST BTG . PR it
Do

o DREAL T RRIFFHOFAG -6 - — > ik KBRS B BB — R T S B R LS H1T
rt . LLM/MLLM 374 i DA B ABILAE BT —R5 AR — i PO BEAT 7] 08 LAy ik i PRt
IS P E o

T eI S i SRR R IR TSRS . AUMERITF I TR AT A S AR e, A

A3t VLA B NPEAR B RS AL BT T 3 o

5 BRMESHEXERN BTG

TEATT T, AT IIBT T AR Vi A A 95 1 L STPA I A, BT SCARRE S (TTS). &k (VC).
SCRBIEHE R (TTA) . RA RS- TE S B (ALMs) . X SEAUa/A iR SERE T ROIEER, IPAEBOR
FHRRAE o SR BET YR A SR AT DAG WA RSB, anpE 4 Fs: (1) HARPPAl . FI0 052 T
FPEER, fER L. XPEOE AR AL, T RCKRESRERE . BRATTH B, (FX8)ik
RS A BN UL & U PR T B 5 AR RIS A — . (2) BETHRARI PG . BIH B B
Pl , BT HRARITER MR 22 S B AR R, Bl Wavavee [9, 329] . HuBERT [108] . #l VGGish
(101] , HTMEFEFAME. BLiEE SR BN, XS AL T a5 A/ NVRE, H eI T 1T
BER I EIAT IER BRI KR LB . (3) HET 22T ROITAL . X — 2R BIRY 5 IO THE i . — ARk
HORSFE S RS EUNZRAY R A MR, DA RN AR E S i i oy . A& 2R s i
K, XLORIT S AL U AL R T RS, GRS (MOS). Jid H Hesy > Fiilix 4
VEAY, BEBLETEAG T SRR T R 2 5 S R . T ST A Sl S OB R P o), X SR
HRIL S IR AR5, HAEAESF R B BRI Z AR T o ARSI S iz R, XA
AT B AR L5 5 T T3 O B F R AR A i A BN R ol 22 i 2% o Sk SRl DA i N TARERRAS:
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Quality-based

HFO—CORR [97], MCD [153] , FO-RMSE [97] , SIR [69] , SAR [69] , SDR [69] , HASQI [136]]

Intelligibility
-based

Heuristic
Evaluation

STOI [359] , SI-SNR [240] , PESQ [314] , ESTOI [127] , HASPI [137]]

-based

Content Fidelity

SpeechBLEU [321] , SpeechTokenDistance [321]}

Embedding

erceptual-base

PAM [55] , FAD [89] , KID [141] , KLD [141] , MusicEval [211] , NOMAD [305]]

-based

|

Evaluation

P
Semantic-basedHCLAP—Score [432] , SpeechBERTScore [321] , TTSDS [260]}

Supervised
-based
Learning
-based

Evaluation

Self-supervised
-based

DNSMOS [310], UMs [308], WARP-Q [124], AUTOMOS [288], DysarNet [214], MBNet [177],
Quality-Net [73], [449], [262], MOSNET [229], MOSA-Net [468], MOSA-Net+ [467],
TORCHAUDIO-SQUIM [154], [371], DeePMOS [197], [52], [155], LDNet [119],

DDOS [376], MBI-Net [466], MOSLight [193], SpeechLMScore [249], ADTMOS[196], [400],
UAMOS [400], ADIFF [57], Audiobox Aesthetics [372]

SSL-MOS [46], MTQ-Net [465], [375], [350], [388], [275], SCOREQ [306], IndicMOS [382],
UTMOS [322], UTMOSv2 [7], RAMP [398], RAMP+ [399], AlignNet [293], SQuId [332],
Uni-VERSA [336], ARECHO [334], Distill-MOS [345], HAAQI-Net [423] UPPSQA [337]

N

Prompt-based
AG

HGPT—Whisper [469]}

LLM-based
Evaluation Evaluation

Fine-tuning
-based

Understanding

Qwen-ALLD [25], SALMONN-Lora [409], Qwen-Lora [409]}

AIR-Bench [442] , MuChoMusic [417] , AudioBench [394] , MMAU [327] , [152] , [208]
, Dynamic-SUPERB-P2 [112] , UltraEval-Audio [278] , SALMon [247] , [151]

, FinAudio [20] , MMAR [242] , Audio Entailment [56] , SAKURA [440] , JASCO [413]
, SAGI [16] , MAE [33] , BEANS-Zero [315] , RUListening [460] , SpeechCaps [113]

—[Generation

D

1

iscreteEval [406] , EmergentTTS-Eval [252]}

Benchmark
-based

Evaluation

Interaction

Safety

!

VoxEval [50] , SD-Eval [4] , VoiceBench [34] , Full-Duplex-Bench [204] , Vox-Profile [67]

, URO-Bench [439] , Audiopedia [289] , StyleTalk [203] , VoxDialogue [37] , Talking Turns [5]
, EvalSIFT [281] , IFEval-Audio [78] , ContextDialog [142] , ADU-Bench [75] , S2S-Arena [130]
, Speech-IFEval [234]

Multi-AudioJail [316] , AudioTrust [189] , AdvBench-Audio [135] , JALMBench [290]
, AudioJailbreak [344]

—[Challenge

HVoiceMOS [47, 118, 120] , AudioMOS [389] , ConferencingSpeech [448]}

Corpus

Meta-Evaluatio:
Benchmark

!

SOMOS [251] , NISQA [263] , SingMOS [364] , SongEval [444] , MOS-Bench [117]
, Tencent [448] , PSTN [261] , IUMOS [61] , QualiSpeech [408] , MusicEval [211]

—[To olkit

HSHEET [117]]

Fig. 4. BMMFNEEEM (AG) BENTMHISFHRMSLE. AXAHTMEHEFHIE TBRES .

WATPAGE R BT SR AT 5 . HAR RSB A B A B F S A, WnZEse. SEsflm A N A — 2L
Mo BIAN, {0l ADIFF [57] 07 45 &l R BTG B A A iU AR A R BN B Z AR R w1 ]
XA R BB AR i A, (EHER PR T iR AR T v 2 BRI, BTSN BT

A MIPEMER. (4) FET LLM/ALM BPRA0 . KR S AR B 01 S R A droi vk g

1= vt

(ERE]

WIMITE 5 AR )

HARTEN LR SR AT RE . X SRR AL RERS AL 7] 5 P2 F L PESr (MOS) PHZRAH AR AR BTN, i hE

FREEERFIE A SN A4 PR R P SIS AT R A A . FE MR S R SCAR TR R L I ) 5 000 5 A R 3
P ARSRIIZACRE Sy, HAERETT DA AR T8 PR Al Bl 4 B AT Ot — 4R T o BB o A SO
FLRSFIR HE ) T AREAT S T AN AT AR R B4 . R, X AR T — R M AL SRR T2 ST P4
A1) F— U LA LLM H1 ALM SKE PR AL . fEIRX AT, FATRGEMMBE G TS0 o TAE,
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FAESS 5.7 WL T RT3 55T LLM/ALM A5 352 [ LR AT, B8 s e PP A 1 REANZ AL i
Jy ke (5) BHEMRREAL . S T SCRFR B AIRRIEAC R RGE LR, J4F R B T LA Bt o
ALMs Fil MLLMs (3P0 X S8 EMEDN 0 B 7E RGP A E 2 N EE R ), FRTETRS . S00R
IREERS PR B SCH. BRI . 5 30O B R BSOSO BB P 2 AR EEAT L, SOAR B
T B AR A B PG PSR 14 R e A . R 1R LibriSpeech [280] I LibriTTS [462] AR it
R Z T INGREE A, PAK AR TTS-Arena [268] KR S5 7l AW P I S ™A% 1) HE
Frb5 AL, 10 Seed-TTS [1] WIFRME TARMEMLHI P SER MRS, (HOX 2L 55 TR B T 3ATE L M T PFAl ALMs
A1 MLLMs BEJ509 B 8ife . 8 M PERIZ AR 55 nl i Rt SRR I . PRIk, FRATTIAMAE ALM 218 _EJT & —14¢
— . AR TEE AR A HE AU T A B E M AR S BRI PII T . TR SRR, FRATRER
THEMER PR E SO —Fh A ST, b O — BRI AT 55 R PP Al ALM TR TS RIE 80 63 S i 2
BSRES), X ORERAR . CH HERAAE . (AR, Folrh R 2 BOEE TR R TP B BOR 2 R
JH Ehy e AR A A USRS Rl ALML B MLLM (A, DA HAERER . SCh., HERRAIAE ¢
55 PHIRE ST o RV X S RHE SR D AN A TAL T BT, ARE RN IURR PO AR s BRI T A R RS
JEFCRAE AL 55 AT A T B SO AN UOCASTE ST T, B R AL T SR BRI W L
filte PHIL, SkEEHRIMERE SO TR ALM BT BTl A% O B il .

TERXMEEARR Z 5, FAINE T T ITIPA RS RS s R (55 5.0 797). T, K
fITFETE ALM Al MLLM IRHCHERE A ST AE )RR 2 Bk AT (5 5.8 57)

51 BARIAFMH

JE RGO R R B HUE R . Gl H R B TSGR PRl G A5 . XAk FIARRE, JFE
Iz TP ERIE S S RO . R E TR B AR, FRATRFIXLET A A =R, Wk 4 fr
~, HFER 17 PGS (1) BT RURATEL, B RS R A R BRI SO R s (2) HE T TR
VAL, PERRTER R A AF RIS DO BRI BRI s (3) BT INAPRELAOITAL, AR A A A A5
SR SGERATE , G e B TR ELRL

510 L BT RRRITAL BT R PRI AR ARG A BOEES B AR B, EATT R R
SIRITR AR R AL ABREAR IR . & MERR AN (5 5 R LR R AL . FERE I T, MR @ik (MCD)
(153] # 2 T RAERGE & 5 S H TSP 225, T SE BUEDIBEA N T ROR A T . S T A
HIHLHERf %, FO-CORR Al FO-RMSE [97] I & w4 BR A X Fr M 22, SR iE AN 2209 5 A48k R T
WG AEFESS, (7 SRBHIRIRRHE IR . BRI, ([R5 KEH (SDR). fF5 T (SIR) FfEShE
o (SAR) [69] 7EMEBRAN; BAL S5 HHORARIESRAR, 0 DI EEIRR B IRTIRAM AP . IR Ar
CHGIA, FERURIEBINTE S . G, BIWTaiE-A B fRhr (HASQI) [136] B A T W e LA A 18
ik, FHAEWT SR

5.1.2 . BT AT BRAREA PEAL W R AL T A R B R e A R A PR H BE S R B AR B I
JE o K SESRARAS T AN B A LR A R i T b S . AR H AR (STOL) [359] i 5 kT
VEE AR AL T 5 O I i) S R AT T, RS RS e R B SR B M. BT RIE, 9k STOL
(ESTOI) [127] , 25 7 Aty I A fOmS b, $ms 1 VR IR AR A MR P T A BRI . R 1 (% ORI, TR
SR T AR AR A A R EREAG (PESQ) [314] G HEIAI BERIABLINT A, DAVEAl
MR R FOE IR AL . RS (R LG (SISNR) [240] i b FAR R 5 b A T ROEIA— R fir i
TTERE, XA EAEER PR AL BT B RN R (HASPI) [137] 3 ASEUUNT 24 Bl i 57 A 75t )
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IR PR AT . X BTTIRGS Gk, A FESEATY R b, FEA R GUZ R BRI MY I
filt, FFPTZ A TIHEESBRE RS

513 . EETNAREZHTERE WAREEEPAE R T A A S 5 S5 Z MBS AIE 20, il wimid
BT R BT 2OR B O T DASCA N AP A AR 55 B R B, PUNREHE S N AR %
. SpeechBLEU [321] Fff&4¢fY BLEU S5 AR RERIH & G0, Ml 15k A A BB B HOE S ric B9 n
JUAH TR, AR IR, RIS 2R AL . 52 9F4T, SpeechTokenDistance [321] fif /i 4
[T (N Levenshtein 5 Jaro Winkler) PA5FFSIZUMM—Botk, S0 EMURS AR bR iCxT 55 FUT & .
BT IRAE VR TE SOER LT THIC A, ANSORENE S A R e . SRS, WARERERRALT
—RFFS LA, HhIE TR T A A AT R R A X TR UE DA SO R SR AR AT A R S T L e A
KEE,

JA R B AR O i R A ] R R I 4™ 2 T PPl & U o ORI, AR 2R IR HL A 4 )
BRVE. BT B R R A MO, (B3 R BRSO A AR MR SGE B, S8 v A U E 55 o
G S E BEA R BT 0] BAR R R0 B AR S2 A PR AT b T SR P A TR E i I (B0 R LB
L 2 s WA S . M, BT A S B B B PAAT S MR SCHERf M, 30 79 e 1 5 e 1 1y LR
PEFT, (ARTRERZ B A AR VC R SE IR TEX SE R H v, SR B 2 B L st 5 N B iR A A
FEREAERIPERS % 5 H AR FH B A N — U7 T . BRI R, X SRR SRt T B LA, I FLAETE
AR S RS ENN AP YRR AT [ IR T A5 SR A T SR S — B A 2R e (2%

Method Task Objective Dimension Function Type
MCD [153] Speech Generation Signal Quality Frame Spectral Distance
FO-RMSE [97] Signal Restoration Signal Quality Frame Pitch Error
SDR [69] Signal Restoration Signal Quality Utterance Signal-to-Noise Ratio
SIR [69] Signal Restoration Signal Quality Utterance Interference Ratio
SAR [69] Signal Restoration Signal Quality Utterance Artifact Ratio
HASOQI [136] Speech Generation Signal Quality Utterance Perceptual Quality Model
HASPI [137] Speech Generation Intelligibility Utterance Perceptual Intelligibility Model
STOI [359] Signal Restoration Intelligibility Utterance ~ Temporal Envelope Correlation
ESTOI [127] Signal Restoration Intelligibility Utterance  Inter-band Temporal Correlation
PESQ [314] Signal Restoration Intelligibility Utterance Perceptual Evaluation Model
SI-SNR [240] Signal Restoration Intelligibility Utterance Scale-Invariant SNR
SpeechBLEU [321] Speech Generation Content Consistency  Utterance n-gram Token Overlap
SpeechTokenDistance [321] Speech Generation Content Consistency  Utterance Token Sequence Edit Distance

Table 17. FEHFERBEXNTGAENS L, REBETHERF (FSRE. WERESAZT M) . FEAE (HEF) bk
REGHTAR. HEIRTESMANMNESHEE. MEESEESTRENE. BEKERLRE R EHEZEEN
EERGUERRKEITANES N . AR, BAREELEEMEER ETEY, BREASENTERYE. XERIE—K
. DhEEREIIRM T ERNEENAEFEM, HREETGERES MASSIBMUE. KEHIENIF.

52 BEFHANEGN

BETHRA B AL 5 Y50 8 P AR JBE 22 190 255 v 2 S0 ) 88 SRR SR AR RS U AR R R 1,
JECR A HE R AT S X BT IRt T A R FF A PG HEDR R R AE AR 24
PRICVEIAE 5 AN FEBIX TR B ARG 00 T o 3% 18 At T AR AP AR B 45, ARENTRIT
fEARR . SH ORI RIS, XD R A A 2205 (1) BT iEhs, BAEIE{)
NEHIWT SR AL (2) BT R HEAR, IPAS S S M ATE 5 B0 SR AR R IR 5%
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521 . EETREHM

BT R PR 8 T R 23 ) T A SRR LR R A BT o, TS A2 MO T 2 LU PR A AL
—REEREM B T2 PAM [55] , HAE M $&0R & 40015 5 BB S0 SRR A 2 DA e B s, DA AT A 2R
Wr. FTF 1R HFEPR U Fréchet Audio Distance (FAD) [141] . Kernel Inception Distance (KID) #1 Kullback—Leibler
Divergence (KLD) I i = MBS A U B 05 5 PR IR IR A I GE T 401 o 3k 807 VAT w1 13 &
WA LSS, FEAE T TIRA S HFE S EHEHHROBA . mdEE N AR DL . MusicEval-Score [211] j@ i 1]
T CLAP B AR FE TR RS A 0 BRARAE , KX AP A28 e 8] T SR e, Htsh, NOMAD [305]
SIANT MR, BEEiRAZ R RPIEEE S S AN TS 5T R, &
ARSCRE AT R TR SR SR BRI 75K

522 . ETIENITE

BT SCHY 5 AR 00 BT PP Al 2B A 5 A 8 S A 9 R IR A SCAR B L TR SCf B PR RR I C— 2. CLAP-
Score [432] MBS RIS ARG E 5 H S5 AR — 2B W E T IYTE (—2k. SpeechBERTScore [321]
A 3k F R TSN R o B g 2 S A A AR BC R P59 _E R SC—8edk . fealt, TTSDS [260] 5IA T 2k
PR B RS, AR SCRRES (TTS) RGP R REE . X R e R S R A s 5 (0 TTS Flr
WTRA ) PRI R, XSRS, R AGE AN AR B R E . AN, AR RS R T S
e, WARIBN . ZIOEN AR ERERS Tk LR AR A SRR BT A A B A O iR A

EETHRA MR AL TG — Bl RIHESE, RENS R M S I ANE SUR B, AR 7 1%
GeJa A SRR BRG] BT, BT IR 2 T RGBT AR WTIE IR, (EASAE AR
SAMF T AT R BSOS SO AT RE . 5 ORI, TR SO IR G T R ERE S BOOT R L
OCH B, XX IEAL AN TTS F1 TTA S50 5 & MR MR S5 B . JREAR, RIMBZBISIRAZNY
BN Gemini [173] FIAH S A ILAE-TE 7 -TE T [82, 426) MUK, TR KET AWM PAGAIEE S . X Leik
JEERTREAT BT 38 M 5 50 5 11 A B Al v SRR 14 52 4 A S R 90 e (48 o T /R B L 0 P ) A SRS
PRI, BETHRAR AT TR R EAF G 5br . a3 RIS EAT ™ A TP HE SR B AR h BB AT

Method Task Category Reference  Protocol

PAM [55] Audio Generation Perceptual-based No Pairwise

FAD [141] Audio Generation Perceptual-based Yes Corpus

KID [141] Audio Generation Perceptual-based Yes Corpus

KLD [141] Audio Generation Perceptual-based Yes Corpus
MusicEval-Score [211] Music Generation Perceptual-based Yes Corpus

NOMAD ([305] Audio/Speech Enhancement Perceptual-based Yes Pairwise
CLAP-Score [432] Audio Generation Semantic-based Yes Single

SpeechBERTScore [321] Speech Generation Semantic-based Yes Pairwise
TTSDS [260] Speech Generation Semantic-based Yes Corpus

Table 18. HIANRIFEAEFNSEATIES. EFNEHRERES, RBITGEER (BARIEN). SETERMTEHBET

3.

53 ETEIWEM

BT B A A O AR IR R T A SR o X AN YE RN A R VA T A AR
AL AT, Rl TATHERURYE, WPl (MOS). BRI, A B & AREU AP
K, mF 9 PR (1) BTWENIE, BEENTRER MOS $ila e Bl Zhh 2 M 4% DA 3 WAE AT
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s (2) BT MBI, FBAKRHBEARSRETE R rh g A2 o R R TR RS, U Rt sk

oL
Method Task Category Reference Protocol
DNSMOS [310] Text-to-Speech Supervised-based No Single
UMs [308] Text-to-Speech Supervised-based No Single
WARP-Q [124] Text-to-Speech Supervised-based Yes Single
AUTOMOS [288] Text-to-Speech Supervised-based No Single
DysarNet [214] Text-to-Speech Supervised-based No Single
MBNet [177] Text-to-Speech Supervised-based No Single
Quality-Net [73] Text-to-Speech Supervised-based No Single
[449] Text-to-Speech Supervised-based No Single
[262] Text-to-Speech Supervised-based No Single
MOSNET [229] Text-to-Speech Supervised-based No Single
MOSA-Net [468] Text-to-Speech Supervised-based No Single
MOSA-Net+ [467] Text-to-Speech Supervised-based No Single
TORCHAUDIO-SQUIM [154]  Text-to-Speech / Text-to-Audio ~ Supervised-based No Single
[371] Text-to-Speech Supervised-based No Single
DeePMOS [197] Text-to-Speech Supervised-based No Single
[52] Text-to-Speech Supervised-based No Single
[155] Text-to-Speech Supervised-based No Single
LDNet [119] Text-to-Speech Supervised-based No Single
DDOS [376] Text-to-Speech Supervised-based No Single
MBI-Net [466] Text-to-Speech Supervised-based No Single
MOSLight [193] Text-to-Speech Supervised-based No Single
SpeechLMScore [249] Text-to-Speech Supervised-based No Single
ADT-MOS [196] Text-to-Speech Supervised-based No Single
UAMOS [400] Text-to-Speech Supervised-based No Single
ADIFF [57] Text-to-Audio Supervised-based No Pairwise
Audiobox Aesthetics [372] Text-to-Audio Supervised-based No Single
SSL-MOS [46] Text-to-Speech SSL-based No Single
MTQ-Net [465] Text-to-Speech SSL-based No Single
[375] Text-to-Speech SSL-based No Single
[350] Text-to-Speech SSL-based No Single
[388] Text-to-Speech SSL-based No Single
[275] Text-to-Speech SSL-based No Single
SCOREQ [306] Text-to-Speech SSL-based Optional Single
IndicMOS [382] Text-to-Speech SSL-based No Single
UTMOS [322] Text-to-Speech SSL-based No Single
UTMOSv2 [7] Text-to-Speech SSL-based No Single
RAMP [398] Text-to-Speech SSL-based No Single
RAMP+ [399] Text-to-Speech SSL-based No Single
AlignNet [293] Text-to-Speech SSL-based No Single
SQuld [332] Text-to-Speech SSL-based No Single
Uni-VERSA [336] Text-to-Speech SSL-based Yes Single
ARECHO ([334] Text-to-Speech SSL-based Optional  Single
Distill-MOS [345] Text-to-Speech SSL-based No Single
HAAQI-Net [423] Text-to-Audio SSL-based No Single
UPPSQA [337] Text-to-Speech SSL-based No Pairwise

Table 19. 3] EMEIEEMEMERTNHENAE. FEREERES (LANESALAER). FIRR (BLE
REWE). SEEHM (REESSEEERES) URTAN (B—. BAHIENERS]) BTH%. HAHKERB

THMERFIMTENSHME.
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531 . BT MBI BB BRAEARTE SR LI TN, DA ST AR 2R S B IR T R B .
114 T4 40 DNSMOS [310] . Quality-Net [73] il MBNet [177] R I i ok B A5 4E 1 R A (541 STFT 5§
log-mel) , F-{ff Jil 45 AT A6 R I 45 S PUAT MOS [B1IH . Sk 7 S5 i [A) AR 25 0, Sicdle O ASE B 4 0 T St 1)
ZaR it ik, MOSNET [229] Hl MOSA-Net [468] i FH YR AL hil A A4 1 BE B, 117 MOSA-Net+ [467]
U3 5ot o 25 TR 3 S MR M 4% . 5% BE BT 4 LDNet [119] . MOSLight [193] 1 DeePMOS [197] 55 3 32t 5 F 1% 45
KA R S ERTRCE .. T B B AL U7 ARSI 2 . SpeechLMScore [249] i 1B 15 5 i)l
GRS AT A E 3 . UAMOS [400] Fl ADT-MOS [196] fili & T /Nl 8 Pk BRI E I, DARM SR /E S T
Bl PF R k. ADIFF [57] R TRFFHES R, 5IA T LA R Z W Boll 20 ms, DA BE 35 43
SR 2 1) A BE T SR % % . Audiobox Aesthetics [372] 8 T —Fl Io5 % 5 PA AL IR0 4 b
A3 FRRVUATT N SFRRE AR T, MTTHE AR s B R SE B S A N AU B . 55 & F B, %
WARP-Q [124] XA T AR T RT S HRMT, DA SR BMAE E. FIL, TBHsaye o] f@feik . Al
PR B R B R AL T I A, (IR R 8 e AR A R H#EAT MOS fliit.

R T SEMRI R SR, B WA (SSL) BRI AR R BURFR RN E E RG-S 3R . Xt
H EERBARL A 4 Wav2vec 2.0 [9] . HuBERT [108] B¢ WavLM [28] JRAZMHRA , R Rl R HAT S5 ek & i |
TCAHNEE LR, BT SSL Y BRI AL A5 SSL-MOS [46] Fll MTQ-Net [465] , ‘BT 1HF- R 25 SOOI ) 1 & 4
PSRBT SRS AT . SRS RAMP [398] , il i MK B AR SRR G AR 6 5L, SR
A5 W 5 B S VLA RS I A T B A5 P R ATIAL, AT SR T R gk fE . RAMP+ [399] iE— 45 & B0 HIiH
I 38 A ZRATL ] AP R S B b . A2 T, UTMOSv2 (7] ik B T 25 il 5 17 35 T A0k Jel i 1
SSL [AFAE, F 38 i S VE W B eI AS HERZ Ak . SQud [332] B AR ZE I, B Fh SSL AR KI5 K5 —HE 7
SCOREQ [306] FIA T =JeHAM K HAR, Mok THET L2 BYEIHPNZ AR ET, FEHE8 T B i —
PE. IndicMOS [382] 3 it >y B 15 75 (011138 T i fi o . RFSET SSL Y By R 8 215 7 #1758 . ARECHO [334]
1t Uni-VERSA [336] (Y3ERE [, $2H T ZhaS0 2 B0 R B (5 BRGNS, DABCA 1140 PESQ. STOI il MOS 2.
R KT PR Uni-VERSA A BRI T HUN 5 4R . wIRERE . DTS E A0 UERGR AL — R L 284, AN BE
B AE 2 A BRGNS ESC AT TS . b T SRR R RS, Distill-MOS [345] SR LT BCRIZE 1R ems , 2
ERIRT, [RIARRET N PP v B AR L% . HAAQI-Net [423] K SSL B - BT g SR IPAL 4T, 256
BLSTM Y15 JyFlEE+ BEATs [HFFHIE, /R THEA R K R E#E . UPPSQA [337] i it Al i — i -7
2£BRE 1) MOS THIMAR T H-AE 2 Rl e A5 S B2 E IR T4, Mok T BUA IR B4 BERETY SQA J5 vATE N 28
VLRSS Rz AR . XS R Sk F R T 5T SSL Rl al 9 it . RISMEFIARZ IR, iR E &
lR¥EIR . ZEFMESZ N RRIT .

B B T2 S TP AR B R B BU A Bl T S ka3 s HE W R — 1 22 FE A ZRAL D 5 B R fr 42
WS, — D5, 5 MOS % JIIFT & (E b A e B — HE SR P IR P 2 AN R A, vl i
H AR RIBEIE A . ARG T-64% Uni-VERSA [336] il ARECHO [334] , Ef1E/R T/ a8k, BE
AR B A B B AT B — B 2 WU . SXFhGE— BRI R AR 5 TR AR, R T A
TR A B . SO, A B MOS T A AT SRR AT P R SRR RS TR A
R T P . RS R O R REAKH T B SR 2 AL AL A, DA SRRV SURER SN 4
BEZ AT . AN, [ W ) AR R AL G5 1 SSL AR B8 TisE . B r) R R IF IR R 8 K BIE
HHA (LLM) ssiiE s iy (ALM) SFF7 B, REoPAl o0 h 25 4 A R A e T 45 . AR
F LLM 5k ALM § 34l H RiAb TR0 B, (AR SR s R 3. 18 SORUBHU T e 11 1A 7el A
BAR T BEAN, FATHOT N T2 2T WP Wl MO 2 & 4 A 2T bR . Elcathiy
BRSO LA AR, A | R R, ATRRRERT PR I PP A R
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5.4 EF LLM/ALM BYiE(E

KAGEFHA (LLM) FAIF0E S (ALM) B H B0 G BOES I H S PP FERE TRl et . AEXFpis 5t
T, gtk 20 s, HEIMAERT AR AEEZE: (1) ETHRURMIPAL, DR O s o A E
LLM EREARE S, PAK (2) EFROERIPAS, He BA A AR 1% LLM 3 i 2400 5 Sl R I 18
PAESS

541 . ETHRRNTE BTN ENES R T M EFSEMINENTEN. — A EE06F
J& GPT-Whisper [469] , ‘& OpenAl [f) Whisper ASR 245 5 £ 48751 GPT-4o /K —k. HAARDL, %EL%
fd ] Whisper #5841 A1E&, SA)EHR GPT-4o WAL M I H AR M. SRS, W] R 3P Ak 2 i ok
5 TR A6 E AU A AT 1) GPT-4o, TSR Hh [R5 . SR RITRT B, GPT-Whisper 755 A28 MOS $¥45iAH ¢
P ERIE P EAKE, I HAEFAF % (CER) 4% ASR J8F5 BRI M — 3k . X Se8bRRm], HTHR
W B BT ARG S S R S S AR I T AT iR .

542 . FETRORR I ORI R BN GRS E A S R ALE O W TS B VAT 55 . XA RS2 E
JHT BRPHAR A HAE i BT A v A S A R HE Sl . bl TR BE AR 2530 5 5 2 B S N AR T R
£ MOS 4y, BUA HIA LW IR SAMR B, 2 3% 40 BVCC [118] . NISQA [263] . SOMOS [251] % Kt if fir
Foo RECTTITAEEMERAE ST 5 HFAE . O T 7R s Bk [F] B AR A A B, AR i)
F T 38 S S H0R B RN LoRA FEARTE 1 i 1 i S A 48 EROR T 38 LLM. X SEREHY gy 4T 55 5 1 4R 5 |
5, SRR RIS (MOS) FUtiGE e (SIM) Fl. A/B fi - i A e 22 7 T H AR5 5 ik Ak
BAENIT 2 WY BE . SALMONN-lora [409] 11 Qwen-Lora [409] () SCBa 45 R 01, X Sb 2 5o S0UE A W7 3 K i
FRRIAT DA Z I RE N TR VAR, 2 PRI SR TR e AT S R e B S B R A e S )
MR ok, $H T 5RIESEAZEE (ALLD) Jrik [25] X5F, PASSRUTiEil & B8 A BB RE )y . I
(AT B T 5 A TR 5 il = X AT TR I, RS2 PO i PP 558 3 T e = YRR R A i e 4
M HERRAE ZAE SN2 A R T iRPEX—FR ], ALLD 5] AT —AH ARG & B PP E R R, BT 445
M ERE RIS, WIEZ e m RN, BT RIRTE A/B He . BTIX—WER, ALLD [ SR
T, FRUr i S A S T FERE Y, MRS AT — R IITANAT 5 o X ST S5 3 R R AR T
T RSO BT T A B BT B N 2 A i ARV S R RE . S K B i B R G BN b, ALLD #EZ) T
Wi E SR R R, WILARE P A 5 AR SR TG R T SRR N, AT TS R AR T R
ZRSRRRIRI K.
BT LLM/ALM 3P4l B T LA B R 8 -

o MsEa BRI IIZRBI SRR Rz AL - IR D7 5 3 5 R B A AT LS A e B T | SRR A T
ERBET . MR, SIEf i EERE R, IS Em il (G40, LoRA) FIkkT
PR BAEAER, AR R B YIS O SEBLSE S (4 ] 3 PR A U AL

o MRS ARG PEAL : DAREEET 2 ) 1 AR Gl ST B BR— A R 0 B, Hedn MOS. A2
T, BUCET ALM 053 A U RERS L 1 MOS 708K, ARG A slinT NSRS B b Al AR TE S A, 5K
WL B M S ] AR A

o MEFFHERIGE— MNP ZHIM I EAHF AAFRBN S (WEE . IBREEEER) JTR
B PG . ST IUIAE A T A O TR 1) 1 R RS RS AE — S SR N X I B W U A T —
i, ATHRTE 7RI e, — BRI Rt X — R 1 et -1 S LA 2 BES M 2 AR 55
BEJ), VASCRRZ AR RIBE (R E R PP S 55
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Method Model Finetuning Type Dimension
GPT-Whisper [469] Whisper + GPT-40 No Prompt-based Quality, Intelligibility
SALMONN-Lora [409] SALMONN (vic1.0 & 1.5) Yes (LoRA) Fine-tuning-based MOS, SIM, Descriptions
Qwen-1 & 2-Lora [409] Qwenl & 2-Audio Yes (LoRA) Fine-tuning-based ~MOS, SIM, Descriptions
ALLD [25] Qwen2-Audio + LLM Distillation ~ Yes (Token-level) Fine-tuning-based MOS, SIM, Explanations

Table 20. EF LLM/ALM B EIEBIEEIEMGAENSER. ZR2E THEF A LLWALMs #TIEE REIEMEF MOS
W%, FEREERLEE . REMAME. TEEE (ETRTHETRIA) URRNBMLEERERTHE OF
EHERES (MOS), WEMENE. RiFEEME (SIM). URBRIESHREEMEE. ZRRH T AENMSETIEERE
WIS % . TTRRRTAERMN H migikEs.

5.5 BN

BT EER AL SO PR TR AR R SR L By, BRI TR TR R SRR A AR 5 i S Al
P RO BLUE SR R PPAL 4R AT AT B A A b, WAE R . AR RE . H VRIS R . BT
IR B, FATREREIEAL - W PUORZEAY, ANt 21 Bos: (1) B pg 5L E, PP ETE S . 5 R
PRSE PR S0 R . HERRAN TR OIS R AR BE )5 (2) ZE S I B HE , PPAS G G R R RTRERE
VI — BRI AR, BRSBTS, (3) A E AR RAEME, I ETME . may . 184
SRR AL TS A5 S0 B R BRI (4) P mp i, PR BUE SRR RS
R AR N RO PE R B T X EARXI R B . THZEAT N . ZUEF ZaNTr, K H i E B
Pl AL 1 A A $TAS

5.5.1 . PRSI A EEE D DAREAE T O R ME B AE VP AR AIR . HEREDA R AR R TR . P IECE SR
AWARIRES] . BRI g 21> T2R2

BT B 5l LA BE R ) A 2R PP A B 2R M I 5 A A PP B B BRI M A A BT SR ¢
FRIRE ST o AL SR AN IR, N5 AR . A PRI S NSNS SRR SRS HER AN A S
fiEJ7. MuChoMusic [417] il AJHRIEZ KL 1,187 D2 IR, PAK 644 il H , SREHW 5 ARB#E. EIF
Fh B RBEAE R D SR SRR, DA KU AN SCAL e . RN, RPRETEMRE 2 AR O N SO & 41,
RWDE FCR A R BRI, SR TR R R T RN PR . S T R X —JE B, RUListening [460] /743 T
TRFNFEEL, X — IR Al T RO S AR A R o 8 AR OSSP T ORI A B AL AR T, B
BT F AR AT, B T SRR (U SR ) B R PEREZ R . SALMon [247]
P TR AR A RO, RTER R . R BOEE DRI AT . B A B
K, MR T B IP TR, R R AR R EUAE, St T — Ty R Jr ok il vt s
SFRRIGUENE . MAE [33] #5102 i i, 1L4R T8 MR IR MEREEA H 19 11 ML 10 20 MR, PG5
b PR b SO R BE T, B Y SRt WS A A e . T4 H 1 MALLM B2 6 18 2 i dhe
] LATEATR B FEh bR L TR M RE . FEAE WY 22 40U, BEANS-Zero [315] 424 7 —Fh B REA KL,
TR A . RSE S A WP 7 A AL S5, EAEINZREA R OU T WA ZALRE ST, 5k
R U B ARE TS e ISR T A B E 5 AR e o s A E SR DR [ A 55, AR TR I A
A E GURI RE ST BTSN A BCIL R, T S B AUE T RS A A PR I 1
. 5 ETIOMRIER, FRHERESARRMATE .

HT AR, BEE SH-E SR (ALM) BORWTEES , -3 ARSI HE A W A RS 10 L IR
G RN e S AR A2 SRR 55 1) B 1 J2 0 SO LT SO . 3 e 78 S 857 T ) o4 ) R 4
B, XL BLE N AR G PP AL AR B A PR A B R A RE TS, PSS DU R AER I, 164 20 BRI
OSSR AR R SAKURA [440] 4241 T — DML B1F, WA mE R 155 A
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BORSE M, sniEZ M BB H BT S LRI R, (HEMEEL B8 EE SR EERIA
. JASCO [413] 41 ERBE 5 5 A JSE-S AR A IR, SR Y B A BRI — RS, #8781l
AOTEPRE . TIPSR BUE RS SRR, [152) SIA T R T RAEAE . SRR AR U S
155, FIRTH G S50 EEHEAT I 3 A 8 A AR [l 5 7 2 P RN A W A, 1% AR RN T Fl 0 o ff
FATfEREEIHE T . MMAR [242] §J& THEBRIPARIERT, 68T 1,000 0~ QAT H , X M5 AN, 15X
FMSCALZ W, EAE A BB AR 2 S R S5 R0, BIE 2 S b A 20 o B T 45T 1 iR
SIS R G R . TS LR, AR [56] VPR TS W] A AR PN 28 Hh B A T R SOAH
&, FEM AudioCaps Fll Clotho A S IK BB R ALZMA . L FIF GRS . FESAEARTIZIEIRE ST, Bl
) ALM RIUH R . X LU UHEMNAIL FIHES) T ALM PPAREER R, 8 TRIBE S SRS, S
FBERXZATRIREST, eI THREF KSR TR A K 7 )

ZALS R, B ALM )2 ARSIz kR, TPt AR DA QA FHHEFE Ay L fit i) L v it
AR N — A AESE, W 2550 P BHSPEMAITE 421k . Dynamic-SUPERB Phase-2 [112] #£H T
AT B RAIAEE R E Y 180 A28, BUHFIAE AT S . 450 WA FES Z [ HERE A b S K, H Al
ARG R REN .. 2R, XRE TESIZRIE B A. AudioBench [394] LT
BRI SR BIRENE S T B G T 2R SN S SO TS, DAFER B A4
RS A R B e, R S ST B A R AERR il . UltraEval-Audio [278] $24it T 58—/ 54
TR MERESE , SCRFE S PRARRIAE L. EREA T 34 MRURELE, 5 10 Pl s, B B RRUEIL T
i TAERAR, KKIER T 285 M55 TIP3 . FinAudio [20] #5244 Al iB v 4k,
ST EAOMES  Fikg A ZEE IS (ASR) . KA B aliEa 3 (ASR) Fifkid. S5 W/R, B
TEAL PR AR ) Sl B A AT TR G S 2 P, T VAR B SR AL SR B R v SR R % . SAGT B
[16] #2H T AT B LR, HFHEEESEReE S, MIRRY H 3B 1A (ASR) 3 K img
WA RANE S S MR E RS, NS B — BB R Be R R . XS AT 45 PP A B UHEAR & 5 S 0
TS AL RE ) A A ) S T AR G A RS . EATMRIE TS 2 RSB A 1AL,
BRI R BAA T RZALRE ST . 18230 W RN I SE B R — A8 ALMSs $240 T 58— 1°F- B R G B ST

5.5.2 . AR A BEMEDN L A S ) UL HE I B AR R GUHOPP AN TR A AR S A GE T o, AR
AR PR AR 2 2 A NI, ) 2 T PP T A

T BRI PRl . DiscreteEval [406] $ i T— AN IPAGHELL, KRR BIE T BARYE . WM. Ao — 2k
AR TR BT B HOE SR IC A TE 5 A U AUE B A PRI AL D T 1 4 TTS, {HAER]
PR A E F — B TR L, T HAES AW SEARE S h . SCRER], & R AT DATERR
TR b SR/ NI o

ZYEJE AL . EmergentTTS-Eval [252] I AT — @M BIPAELE, HXANFRI G R, SIFH~
ik, ANEFER. SR AR WXER AE M. e T R ORAE F R G S A R Y
1,645 MAREA . SRR BN N RN, Horp s nE S A W A AR TR RN B R
PESFAERE FVPAGITE-S ML . BOROEAS AR B 5 N TR RBR A — k. W T HEM LA/ TTS R4,
EmergentTTS-Eval {578 T AETF A AL 55 RGO PEREZE . AR IR el EER A T A i) DA% .

TE2 B TR S EAPAEHE S R, BFFE N B AR 21 5 B R 5 < L RE O IPAG L 55 AT 0 2. X
FAE 55 73 277 34 A REAS SORT I MU A L AR A 2 i AL EL B S R B PPASAE 55 w5 70 AR 1
ATEH:

BT QAL X J5 AL BRARAN [ 25 11 Sk R RE Sy, DA BETR HE B A AT A S U 1) 25
PR S E Al . ARRIEREHEGLHE VoxEval [50] Al Audiopedia [289] . VoxEval ilfid 5| A—~4x AL
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QA HEZEMRDL T B QA BRMETE SO i B ity 155 VAR 5 TR SR PR, SR VEAL ALM TE 2RI P 225540 R 1Y
HIRIRRAE Z MR ST . VN AE, Audiopedia 978 T =AF1E55, RIEEEH QA. £ &4 QA Ak &R IG5
QA, PAATHPTA AL F AT R A AR AR HES T TR BE T, TRAMESE AQA (LS5 FEHIR B AR A e AN 2

FT TEXE . X — 2R 2 5B SRS PR AR B A B M, TR R SCRAA R R R IR
e S ARFRE X —8tE. R FEPERUEALFE Full-Duplex-Bench [204] . ContextDialog [142] #il Talking Turns [5]
Full-Duplex-Bench 3 i3 2 4t b AR S0 BR . F K425 TR0 3 A 1R 450 2 B O Al e % 495 e WU TR B HoRDRE A
A BRAT AP IR, DASERE A H AR, FEBEEA L, ContextDialog X5 2L 12 15 REAS TE 2 8 X 45 h
LR AR 235 D7 S s T I, 8 n T IR I BR 1 . i — 2B 4 R IX —WF5¢J7 1), Talking Turns 5|
AT —F PR, DRI A, ST TWiE IR TR, AT S 28 Fry 6 Jt T AR % 37 AL
I,

HET XU X AR XA BIE T Hem W BUREE RGN Re )y, §7R T LRI (ESs, Xl
ANOFEE R EVRARIULTE XA . AR PEREME® S StyleTalk [203] . SD-Eval [4] . VoxDialogue [37] #1 Vox-Profile
[67] . StyleTalk {¥ANKEAUREIVEGE KARIRE T, HAERS BT SO A XA —BUW IV E . R T X 3 5 1l
HE PRI K, SD-Eval 4IL T —NERAEME, Z5G IR, M. AFRVRITT SRR, AR 30 AL 4
BT i3 52 2 Y B 5 B [N, VoxDialogue R AR SCA R PR 27w, IS 2 R A A1
AR, EEAT S SRR DAV BUE BT HAARIERBE )] . S5, Vox-Profile #&H T—Fp 2 4EVPAL T R, 456
SIS FESARAE, DA RIS SR A TS A R Ui s AL E SOz AL, SR AR S R AR, HAE 2
i 35 S PR — oM BE

BT PIT. X —RAITE AR BIALRE AR IE A ARRE 1 S48 2 A5 UM . 1) Sl A E BB ). AR MR 4%
S2S-Arena [130] . EvalSIFT [281] il Speech-IFEval [234] , S2S-Arena JeyF: B St A v ) iE S BE ST 5%, 458
RGBS PP A 55 0 SR 1) 7y i 2 PR S Rk — Bk . FE LR b, EvalSIFT By /8 KB 215 F 155 S04
BABIRE Y L, HPRULPRHE I AR R AP B AT S5 NG M 2 AL BE J1 . A T i —25 12 WY 1) =y PR
Pk, Speech-IFEval ’f i BHI S48 AT 8, $4UE T —FMSWHELL , #8708 T HRHE 2 PATh B PEREAR TR E T
F TR U .

TXSEF A LR St TR A B R RE, AEREE I B B RS, MET MR RIE TSN, AR
WS B A . X B 2R R G HTHE L SE A IR Y ALMs (6B ) A FRER AL T — N i HEZE

553 . BT LA PER B EN G X — I E R RTEAEN BN . S P ) B RA AT T A R S
A (ALMs) MORRMEEME. (BN TFRIELEATA . ARIERHEE H 2 A b TR A

ZUEEET 24k . AudioTrust [189] $ i 755 — 4TI ALM (EARFEMIERAE, Wse APk, 2198, %4
Pe. RRELE . ERERPEAIAIEE AN MZ O, T 18 NS A SRR BB AN 9 AN E R A SRR, SRt
T A E SR A R E S

BRI o« 3X — 1IN TR TIPS IS 518 (ALMSs ) TR 5 1RS84 A BRI 55 | AT 55 7
RSB L AR 3 o Audio]ailbreak [344] $i2H T AJailBench, X2 55— Nl i R E M 8 S K028
PR R GEMEITAG ORI A HE , H A A s b — BRI SR o FE0L )5 1) L, AdvBench-Audio [135]
FIAT AdvWave, — AU BEEAGHERS , L] BT B ) Mot A mUBORI_E A AR LR sh, KRS o xd
JeHbEE B E G YA . JALMBench [290] i e fit— AN R L 50,000 XL EARRE AR ) R LA
Gi—dhifE, IE B Y R TG, SCRRS Rl MBS , S BRI SR A . A R L TR
Multi-AudioJail [316] % Bl 2 85 FIAH7 15 1K) S 0 A R BN 204 WKL, RoR S TE 5 1 AL AN A 22 480
DA PR B R U RS S R G

X LA 1] R A ALMs 7 55 TH SRR DU E 3 B 5 <2 B ) 2 A B il 17— 4T LA
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SR IAG T — ek, AROREE T HMER) ALM PPAERHEORBGE I -

o G MZYERZITAL . B RYEMENNATEAR 552680 LR . RRI TARER RS ZR AR BT I RAYIT
i, PAIEIRIPEALERE . ax s m .

o JFHCit FAMERETIRIZ AL . H HI R 2 B 4R 2 2 BB A i PR AR A o AR AY PP AL R BT IR
TREAI B A S5 ) B DL

o SERFAMPEAAMRISG B30, AT S BRI H S AR AR IS R ey A
PN o AR BHENER 1% BENS SRS ] OB BTG R . R & X IR S DA M AR S i 1 9K Bl 52
H,

o ABGBIR: A SAE XK. TP IR T Bl o T2 B VA A SE PR AR AR A AP
D U TR Dy Tt T RGRL P

o AVEACAIRS SR AL TR o R oA (14 BRI I 1% PP A IR A BE A 51 35 2 BE I T PR AR 56
PV B0 R AN S, DASCBE B AR —ECRIA o L s

o WY HBEWIMPPASHESE . X T SCR B, ZHEF RS ARAERMENIS P —PE R EA . W
PRARR AR R H ad .

5.6 WEEERBITFNEE

Hl, R HCE RS B TIPSR v T SORBIE (TTS) R A 3h MOS i, LRVl 9 33
THARRR SNSRI Z A S o FEFINIE SO0, i TSI 2 0 & R T S PR A, AR
TCPPAEEERAR IR B . 3R 22 T BRI BUA JCPPAEEME T DA A =R 228 (1) T gk, (2) 1
WREAER, PAKe (3) T THAR, FEEENRE, BT TAER I E S B TS i i
WAL T2 AL (41 VERSA [335] #l Aquatk [387] ) A[A]. EATH) F2ZAE A2 R 1A MOS AL i 4 ) T.
HAL, ARFTEN SRS RI B TTir Al S8 .

5.6.1 . PRk BEE D

T 1) B A B TE T A AH G UM A XT38, B i MOS TR LS . A2 2R AT ELAT B A Ay P 2 R
ZALRE A SR fCRIERI BTt VoiceMOS, X j&— MM T HATII . 2575 7 BAR IR AN i Hi
MZAEPPRE RS GRS T IR NS VPRI T — ST HES . Follt, AudioMOS ik
TG ABIHE 55 SO F 5 AR MOS Tl 8 PRECIE- & BURPAG RIS S 60055, 9 TPASE R, #r T
L F R ORI B E . ESh, ConferencingSpeech 2022 LETIRME WIS, WA ZULIN#H K A4IE
BRI R T T LR 3 i

5.6.2 . THI[A) R AR (14 B I L

ThT ) K SR B ME SR AL Tl N SR PP AR AL B AE , IR PR AL T T A A f 1t 1 IR Sy
BiBnl . ENRIATE T TS BRI RSN, SOSTEAR B R 55 ERIZEE T
SOMOS [251] j25F—og 4 M4 TTS A MAEA LA K MR MOS $dladk . B0 & RAT A HPI A A
(P28 PR B AR R T A . TR T SRR AR R G — it AR ARZE57 00K A A2y, AT
Y% E 3l MOS Fi il 28 A1 BLATE 5 A A0 B A . NISQA [263] 41X BLSE i R 1 5, A& AR
B (IR ER . DEMRSRD D) . IO SRS, LARSEOLRLIE A VoIP @il S AR SREAR . ITAHE
AHALYE ITU-T P.808 Fl P.800 ARifEHEAT 72 2 LT, PABRPRARIE B MEBR PEAN AT Sk . IR 4R SR e R
WAL 1% 45 261 R BOTE TS TR BRI A 94 . SingMOS [364] i a4 1k b ST H SCHGRIE: £ BT B 4
BERAG FE1 SUA IR RIB Y TR . B TR A AR B BRI i RGO I, SCRPZ AR AT - AR T8 R
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Benchmark Category Modality Evaluation Subtype Representative Metrics
AIR-Bench [442] Understanding ~ Speech/Audio/Music Reasoning-based Task Success Rate
MuChoMusic [417] Understanding Music QA-based QA Accuracy
MMAU [327] Understanding ~ Speech/Audio/Music Multi-task Task-specific Metrics
AudioBench [394] Understanding Speech/Audio Multi-task Task-specific Metrics
Dynamic-SUPERB-P2 [112] Understanding Speech/Audio/Music Multi-task Task-specific Metrics
MMAR [242] Understanding ~ Speech/Audio/Music Reasoning-based Accuracy
UltraEval-Audio [278] Understanding  Speech/Audio/Music Multi-task Task-specific Metrics
SALMon [247] Understanding Speech QA-based Accuracy
FinAudio [20] Understanding Speech Multi-task Task-specific Metrics
Audio Entailment [56] Understanding Audio Reasoning-based Classification metrics
SAKURA [440] Understanding Speech/Audio Reasoning-based LLM-vetted Accuracy
JASCO [413] Understanding ~ Speech/Audio/Music Reasoning-based Relevance Score
SAGI [16] Understanding  Speech/Audio/Music Multi-task Task-specific Metrics
MAE [33] Understanding Speech/Audio QA-based Task-specific Metrics
BEANS-Zero [315] Understanding Audio QA-based Task-specific Metrics
RUListening [460] Understanding Music QA-based Accuracy
SpeechCaps [113] Understanding Speech QA-based Accuracy
[152] Understanding Audio Reasoning-based Accuracy
[208] Understanding  Speech/Audio/Music Reasoning-based Micro-averaged Accuracy
DiscreteEval [406] Generation Speech Quality-based Task-specific Metrics
EmergentTTS-Eval [252] Generation Speech Multi-dimensional-based LLM Judges
VoxEval [50] Interaction Speech QA-based QA Accuracy
SD-Eval [4] Interaction Speech/Audio Spoken Dialogue LLM Judges
VoiceBench [34] Interaction Speech/Audio Conversational Behavior LLM Judges
Full-Duplex-Bench [204] Interaction Speech Conversational Behavior LLM Judges, Latency
Vox-Profile [67] Interaction Speech Personalization & Profiling Accuracy
URO-Bench [439] Interaction Speech Conversational Behavior MOS, WER, Latency
Audiopedia [289] Interaction Audio QA-based QA Accuracy
StyleTalk [203] Interaction Speech Conversational Behavior Task-specific Metrics
VoxDialogue [37] Interaction  Speech/Audio/Music Spoken Dialogue Task-specific Metrics
IFEval-Audio [78] Interaction Audio/Speech Instruction Following Instruction Following Rate
Talking Turns [5] Interaction Speech Spoken Dialogue Turn-Taking Metrics
EvalSIFT [281] Interaction Speech Instruction Following LLM Judges
Speech-IFEval [234] Interaction Speech Instruction Following LLM Judges
ContextDialog [142] Interaction Speech Spoken Dialogue LLM Judges
ADU-Bench [75] Interaction Audio Spoken Dialogue LLM Judges
S2S-Arena [130] Interaction Speech Instruction Following LLM Judges
AudioTrust [189] Safety Speech/Audio Multi-dimensional Safety Group Fairness Metrics
AdvBench-Audio [135] Safety Audio Jailbreak & Adversarial Jailbreak Success Rate
AudioJailbreak [344] Safety Audio Jailbreak & Adversarial Jailbreak Success Rate
JALMBench [290] Safety Audio Jailbreak & Adversarial LLM judges
Multi-Audio]ail [316] Safety Audio Jailbreak & Adversarial Jailbreak Success Rate

Table 21. BFIFE. HENHEFNETEAMITHMBEMASE. " ITETFRE FIRETEGEBEEAAS AT M KR,
B, ER. XENREESPREEEMNNXS.

R F ALY 25 H . MOS-Bench [117] 4RJ8 T B SCARFCIE T . TR E FARANTE 5 1 3 AU -+ L4~ MOS ¢
etk Fr&f SHEET THAHEN T — MR —R i A Ml R IRAE AL S R S0 IR [448] LT 2B0H
R, RO B S UG IRE AR AT RN 10 SRR, 4 50 93 I 2% 2 sl A A 60 25 R 0 v T )
S, PSTN [262] WAk 1ok H ARG A LA He LT M 45 B TS AEAS , TR A P B A ORI B 07, VR R dilhi o
TR ELE . TUMOS [o1] BRI IR A IE-5 BURIPAS, Bk A T, Gl A RE, X
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FEIT AR TR & PR BEAh, MusicEval [211] RS AR SR TCITAG R, 5 % S0 R
Mg, SRS F IR ARG T RIS .

5.6.3 . TEAL T EEN K

T 1) T EL A P B I 7E R 4 S B2 TR T AR E A Bt , B 7E SRR A B TPAL . SR A
FIXI S AL R G AT AR 34T . SHEET [117] #2435 T ER G ITAL MK i 7 58, ANUSCRERRIERY MOS #5574
4G, BRI & T I 228507 . eSS R A AL RNZ A, W T AP B B TR T4

X REMEM Y T — B TR NE L o Bl A 1) ) v D A B 1) A PEAG B L T B i it
SO, T A ] 5 I 0 Ay 3 1 1 S IR L TSP s K 2R SRR O VAR R I A R R
GO E L, XAUGZ A H S T 2088 B 5 A BRI R R X5, B H NP B 3hiTAh
R ) A (A AR T o A 0 2R 0 1 O R A JRe T RS 4 S B A P o A SR P 505 A ]l f b 7 1] 5 N 01
ERRTFEN . R . YRR ICITAGIESE.

Benchmark Type Focus Data
VoiceMOS [47, 118, 120]  Challenge MOS Prediction Speech/Singing

SingMOS [364] Challenge MOS Prediction Singing
AudioMOS [389] Challenge MOS & Aesthetics Prediction Audio
ConferencingSpeech [448] Challenge MOS Prediction Speech
QualiSpeech [408] Corpus Description & Explanation Speech
SongEval [444] Corpus Aesthetics Prediction Singing
SOMOS [251] Corpus MOS Prediction Speech
NISQA [263] Corpus Speech Quality Speech
MOS-Bench [117] Corpus MOS Prediction Speech
Tencent [448] Corpus Speech Quality Speech
PSTN [261] Corpus Speech Quality Speech
TUMOS [61] Corpus Speech Quality Speech
MusicEval [211] Corpus Music Quality Music
SHEET [117] Toolkit MOS Prediction Speech

Table 22. BENEFIHHMIARMTITEEALS . ILEEARBPELVSE HHRKSANTRZEZHRESEONE
BERE EMNNER, NFEHERES MOS Hilll. BRAREZRHBRESTER URENZHHERERX, aFiES.
FIEESFEAEH. SEEARMELTR, APHMYANEEREBTHREAERRGE . F5MEFRE TR
ZkEEN.

57 EEBRATESERNES) MOS ik

B PP LIS (MOS)  F50IAE Al £ B0E - 1 BRI By T 3 2 X AR, M B SO BB+
(TTS) RGP &G N TP AT i A B A e i R A 28 o X S B AEARTE M BIE 48 B UI Ry, DABEAY
FU NP4, AT SIS — B0 R 1Al . AT T I W ST AR A P R AZ Oy 3 28]
FITERIET ALM (535, BT 1) it 4 MR al A B AR Sk 54 2] MOS T, 13T ALM i )53
WA AR AT45 19 MOS $idie _E AU ST S 2 BESAL, h T RGHITAX SR, RATHEZAH
WEC A R TSR0, ok S AR T T AR U . R OR— SR T EeE, FRATRA TS 1
TEATATAG MY . 38 F M A FE NISQA [263] . VoiceMOS [118] 1 SOMOS [251] f#yillik4E, 5 MOS-Bench [117]
MBCE B X T Uz A PPAG, FATTEHE T SingMOS [364] BRI AEFIE TR [448] HF &R . AR =
FIBRAEFR AR R RS PERR . R C R EL (LCC) I Spearman 520 AH X R4 (SRCC) H TAFAETIINZE R 5
NTLVEo 2 R SR A G, #9051 25 (MSE) WU T R A Ze X Fi 152 22 . %1% LCC il SRCC {E A
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BAGAY MSE & B AU TH AN 2 B 2 [A] A S a — 30t . PPN B A 3R BT IS4 > i 3%, 4 MOSNet
[229] 11 LDNet [119] ; H WEHRAL, 41 UTMOSv2 [7] . SCOREQ [306] . RAMP [398] A& Y SSL-MOS [117] ;
PASEET ALM K J7¥%, 1l SALMONN-Lora Il Qwen2-Audio-Lora [409] , "EATIAI TAES5 ¢ Lora i Ftill
GEwm-EEET.

FATAEFR 23 FIFR 24 PG LB A BT PPAL T 5 T2 S FIEE T ALM W 7 ¥E9E 2 Bl ot 3 3 P29 5 A5
43 (MOS) T iy 2 B . 7538 JT &4 46 41 NISQA . VoiceMOS-BVCC #1 SOMOS |-, BT ALM AL, H5j2
SALMONN-Lora, IAZMETFHT23 )7k, HlUl, SALMONN-Lora 7£ NISQA |- LCC 3 0.861, SRCC k4
0.859, MSE >}y 0.347, FHIH 5 ANRBHREE—, WMRZEAL. FEH, ¥ SOMOS F, JH LCC ik%| 0.644,
MSE 4 0.196 , i 715 2 HMEEAL, FHE, B2~ I BLAL Q1 UTMOSv2 7R L B P i 4 VoiceMOS-BVCC
Mt I 354 7, HILCC 247 0.945, SRCC 27 0.949. #RTM, ZESIEIEA R, AR EE N, 75
S U FAE AN SingMOS . (S A7) il TencentDev (LR SWGEE) o, P2 T A5 AE
WA F IR L B AR 6. B, 7 SingMOS |, SALMONN-Lora [{4H % PE R F] LCC 4 0.372, SRCC
>k 0.347, MSE ¥ 1.928, W& T2 > 69 RAMP N Bf5 T ¥ 41A9 LCC 4 0.505. [A]H}, SALMONN-Lora fF
Tencent-Dev |- F I HH sl B4, 5% LCC iy 0.758 F1 MSE 4 0.394, KR FREF IR L.

KSR IR, T ALM W32 a0 TR BN ZRAN_E T SCFRRSEST , XS i T 7E R [R] e
BTz AR T B, IRy, MR OB, HT2 S WRBE T 140 AR R . B
WIS, KBTS SR R A 45 XTI & w] & BB = BERT#E) M MOS Tl R 48 2 X
B, XS ALM SOk AR BHNE ST A A B A . T ALM R T R B, (BRA B
it —2 KR T, AR BFTREEIEY REIE Z S &0 O AL ERSE, FIRRRREE, @
ALLD [25] SMiRZEM . S dn TAE . SORskms . DARZE & TR E sl I 8RR, L1k ALM
T ES AL . XSk R T REPE— 2150 T ALM (1) MOS TR pyvEmfy b . S i ] et

Category Model NISQAAvG VoiceMOS-BVCCrest SOMOS st
LCCT SRCCT MSE] | LCCT SRCCT MSE| | LCCT SRCCT MSE ]
Learning-based MOSNET [229] 0.413 0.394 0.975 0.501 0.530 0.993
Learning-based LDNET [119] 0.290 0.345 0.936 0.606 0.596 0.880 - - -
Learning-based UTMOSv2 [7] 0.629 0.614 0.696 0.945 0.949 0.439 0.438 0.413 0.306
Learning-based ~SCOREQ [306] 0.711 0.694 0.732 0.893 0.892 0.240 0.449 0.436 0.849
Learning-based RAMP [398] - - - 0.904 0.903 0.177 0.395 0.387 0.958
Learning-based = Modified SSL-MOS [117] 0.613 0.614 0.860 0.895 0.891 0.253 0.492 0.482 0.662
ALM-based SALMONN(vic1.5)-Lora [409] 0.861 0.859 0.347 0.826 0.833 0.282 0.644 0.636 0.196
ALM-based Qwenz2-Audio-Lora [409] 0.768 0.780 0.643 0.681 0.678 0.493 0.583 0.572 0.216

Table 23. X4tk B Zh MOS Bl /7% NISQA. VoiceMOS-BVCC 1 SOMOS LR . XEEAMXMETF &S REITH.

5.8 HriFIARRER
SRS T RE IR, RN TE S G B SR R ARG R Az AR A R TR R, PARAE
DA TR B BRI SR BEAL, TR AN 2 R AR R ARt I BT AR & PR
A, JUHCBRE TR SCE I AR D R TR A AR S M R R TR P
HE. X SERRBIIE— 2P HI 2T B ST I ERZ AL E . BEAL, X B AU R T 5 R RN
T RHE MBS T BRI -

BEE KRB H-E S (ALMs) LTS R 9L, Aok A siTAbng e dk rh T4 sl k. T
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SingMOSest Tencentpey

Cat Model

ategory ode LCCT SRCCT MSE| | LCCT SRCCT MSE |
Learning-based MOSNET [229] 0.327 0.158 1.379 0.375 0.417 0.972
Learning-based LDNET [119] 0.424 0.200 1.158 -0.285 -0.288 1.166
Learning-based UTMOSv2 [7] 0.506 0.452 4.449 0.435 0.395 1.575
Learning-based SCOREQ [306] 0.493 0.430 3.348 0.442 0.311 2.111
Learning-based RAMP [398] 0.505 0.480 3.489 0.325 0.240 1.669
Learning-based  Modified SSL-MOS [117] 0.429 0.415 5.740 0.338 0.297 2.553
ALM-based SALMONN(vic1.5)-Lora [409] 0.372 0.347 1.928 0.758 0.767 0.394
ALM-based Qwen2-Audio-Lora [409] - - - - - -

Table 24. #HEIFE SingMOS FREM KRS EHIZ TN, XEHRERM T BEASEUMABUSHIESASR.

TIPSR B RERI AT R . ALMs TERS 5 5 RIS U2 A0 )5 T S8 STy, by 7 A ELe 4
T TRV R GE B T R SRR o

APAEDPE T G EH AL SO T IR K TR AR 5. TEt, FRATFRRITRN ALM (2
BB HZBESRAEE NS BES — BUT T RE T @ Ae, HREE TSP S HARES Z i B A
B, AEVEIE NI B, ALM AT DAPEAli 55 TR A 2 o) iR i SRR — 2t e 5 AR AR, B ATTAT RATTA
WAl BEHEAIALSE R Z B AT FEDUE S 3D F A S, STl A 5 P E (A S (A W e — B
XD RESPAR R 1T & R S HUSBARRIIERLAE /) 10 23 & WA HE SR I b BE0E . DAL, B0 H A IR T
PR RO AR IR T R TR R A > A AL ALM SR — A S I

JEEASR, EHUE S E ST REEE SR B TR BRI RIBBONE . Z4ER) . ATHET A
2R, XSRS O RIS . SRS TR AT R HERE . SRR DAL R GEA OUR B AR I
BORMAHT, RN RS B RN RIS B A 00 50 .

6 LSRRI

A SCRGEHMIE T A AR B ST R, ISR RIS IRAS, N T M E - a Sk,
BIAFES AT ETEL. WAL 2= FET LLM/VLM/ALM f3FAS . 383 R4 0 BB 40T, FRAT1 I EH
TEMPEAE RS R B, AR AR AL TR . AR A AR R I HE R B HARS L 55,
) o} AR AT AR 25 . S Uz AR H 35 52 2200 A R 8 SE BT 1 ek 4 G Sk
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