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| ‘ > _,) Lt ﬂ' * =% """’"""” 5 ‘a‘i ' | I T N N NN U NS U Swli)nBEpRT 21] 235 20.7 37.1 7.5 69.1 26.5 49.0 28 .4
T » i Tr e — =t s FS N S R ! ) CoCap [38] 22.7 20.0 37.7 7.5 70.5 27.4 50.7 28.9
101 1 I I I 1 101 1 I 1 8 1 0 1 Pl I I I 1 1 8 R R R B R BN & I I I (i Capt10n§. OmniViD [44] 30 6 1.6 377 33 712 27 5 50.7 29 9
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Captions: Bbo Extra inforamtion enhanced methods
)
. [[701, 349, 787, 500], [768. 348, 846, 499], [841, 345, 902, 510], [859, 358, 981, 517]. KEANet [47] 50.1 22.7 38.1 8.5 138.5 28.0 4.9 32.4
(a): A group of people are playing the basketball [939, 381, 996, 524], [963. 410, 1028, 542], [953. 400, 1047, 542], [949, 395, 1059, EIKA [48] 55.7 22.7 38.6 9.0 140.7 29.5 56.8 36.7
518], [933, 389, 1026, 526], [920, 372, 1013, 559], [864, 363, 990, 564], |850, 352, 924, LLM-IAVC without
. - prompt
(b): [PLAYER] () makes 2-pt jump shot (3¢) ( ) by [PLAYER] (%)) 559]---]
TR e — LLM-IAVC (G) 46.8 17.5 34.0 9.2 87.4 27.77 53.8 30.5
ion: ive r
. gl : LLM-TIAVC (Q-0.5B) 54.3 17.9 33.8 11.5 38.1 27.6 54.2 30.8
(¢): D. Murray () makes 2-pt jump shot () ( ) by . Camter (¥)) Playes= . TVt LLM-IAVC (Q-1.5B) | 58.8 18.8 38.5 12.3 90.0 27.5 55.2 31.0
. - LLM-IAVC (Q-3B) 61.8 18.2 39.0 14.7 101.2 28.0 55.5 32.2
(d): T. Ross (v) W) ( (v) by W. Carter (v)) Start and end time: [4, 7.6] LLM-IAVC (L-1B) 60.3 18.0 33.2 14.0 90.0 27.3 55.3 31.4
. # LLM-IAVC (L-3B) 66.5 18.2 34.5 14.2 103.1 28.5 55.7 32.8
> Traditional video captioning methods provide only a broad summary of the Method LLM-IAVC with prompt
visual content, which is far from real-world applications. M.Morris makes 3-pt jump shot (assist by R.Jackson) Loss LLM-IAVC (G) 94.1 22.0 35.4 17.0 139.0 29.0 7.8 37.2
> e e , , ( 4 $ X LLM-IAVC (Q-0.5B) | 87.6 21.5 36.4 16.0 139.4 29.2 55.7 36.8
» Anonymous methods replace entities in descriptions with special tokens (e.g., el N i LLM-IAVC (Q-1.5B) | 97.1 22.1 40.0 16.7 141.5 30.1 57.4 37.8
‘11 . . arge Language odc LLM-IAVC (Q-3B) 103.5 22.9 41.2 17.7 147.8 30.7 56.8 38.3
[PLAYER] and [TEAM]), still 1.nadequate for re.al-worlq applications. T ' , s : /' LLM-IAVC (L-1B) 88.3 21.6 40.1 15.3 139.3 30.0 57.3 37.7
» Knowledge-enhanced methods introduce extra information, such as game news, s e s 1T 1 1 LLM-IAVC (L-3B) | 105.3 23.0 42.5 188 | 150.7 30.9 57.9 38.6
player statistics, and the candidate player list, to generate descriptions with . 1 R G g_ic;i;e_c;i;;a_l — ;1;;&5 . R Qualitative Results
f | - ackson 691 T : ' Ju ; ——
player 1dentities. These methods do not truly recognize player 1dentities from the MLP ) YEEM O Pinteraction Module | g, [ ames (039 e R.Jackson) ) . .
. . . . . ) T ) : | E2V < ’ V2E K.Lrving [0.19] e oD ‘:r s —;— _é—h;r—ea—l;l(;\; - NBA-Identity VC-NBA-2022
video clips, but rather make inferences based on extra information. Feed Forward | | Element || S e==> EEEEE | T L Network  J!! < Training Flow.
S - - - - : ’ -wise ! . ) 4 4 | . = |
» The proposed method utilizes the pretrained player identification network to , 1 B o g, R — - -ﬁ'—i-’"ﬁiu ! e
. . o . Cross-attention — Visual Encoder 5%~ ! R-Jackson "1 @ Text Embeddings
recognizes player identities from visual content. . % = R 2 KT D e e |
| - ' : K £ Trainable Weights - _ ¥ , g 5 ;
: r =3 M.Morris gg - E s ] : GT: Turnover by J. Richardson (bad pass; steal by B. Hyland) GT: Landry Shamet misses the 3pt jump shot and Jalen Smith gets the defensive rebound
. . [ Sel-attention ] l | f-‘zi_ = C'Koleke Pla\ er %Lqucncm : E ¢t Frozen Weights : OVD: Defensive rebound by T.Mann OVD: Chris Paul misses the 3pt jump shot and Tari Eason gets the defensive rebound
Contrlbutlons " T J : : g S!Z)"crglc_:“gct ‘TI‘ n\i : ::::_f IRIEM : EIK/A: [urnover byt[)).Gadrltz)lnd (lost ball) f‘lK/A: Landry Shumclli\m.\.\;x ;hc 3pt 'IUHLP .\Iml:nd Josh Ofkogie L_\-I:_\ the \IglLl-n,\l\ e rebound
. . . Q) -~ sirninibestay ity T = b : s w/o: Defensive rebound by B. Brown s w/o: Kevinise III makes the 3pt jump shot with an assist from Joshise Winslow
> We propose d player-centrlc multlmOdal prompt generatlon network for LLM_ = :t ; :f’}‘ ==2= : : <5 g : Q w/o: J. Murray makes 3-pt jump shot from 21 ft Q w/o: Kevin Porter Jr. makes t}:)e l2pl lpavup
. . . . . . . .. ~- 5 SportsMOT —» 2 Information ! a5 - e " 3 : ! :
G AR L L's o0 N, l'l-r:s;!;h £ | L w/o: Turnover by J. McGee L w/o: Marcus Morris makes the 2pt layup
based 1dent1ty-aCt10n baSketball Vldeo Captlonlng (LLM_IAVC)9 Wthh JOlntly [Learnable Vectors Video - : S r- ______ —F_ £ 1 ' ?_ B _[_Etc_hfu_]%e_ B ,il G w/: Turnover by T. Mann (traveling) G w/: Landry Shamet misses the 3pt jJump shot and Josh Okogie gets the defensive rebound
utilizes player 1dentity features and contextual video iformation to guide LLM Identity-aware basketball video CaPtIOng model (LLM IAVC) 7 RGO s e T S T 5 T T
in generating identity-aware descriptions. : .
5 5 5 . o 5 . Sesneol <l'““> [I] :Map M Morris [, < Adcll& Ad:l&
» A large identity-aware basketball video captioning dataset NBA-Identity is ﬁg L= | O B
constructed. This dataset contains the largest number of videos among identity- R Jacl T i ply G At LT T
'd 0 0 d 0 c - h acxkson TimeSibrmer ”‘l’]‘l’fl’ ; e u:zn;dm ! alk Mg:i;h:ad Mchmhj_ ad i GT: D. Finney-Smith misses 2-pt jump shot from 4 ft (block by K. Durant) GT: Jayson Tatum makes the 2pt layup
dawarc Sports v1d€o Captlonlng atasets' Its Captlons COvVEr 9 ma.] Or events n t C ﬁ o @ QE é é é @? é 4 V'de( Ulp ‘: EV. —> VE . R . K“Q“’ OVD: C. Koloko misses 3-pt jump shot from 20 ft OVD: Justin Jackson makes the 2pt layup
. [ . '1‘ : : EIKA: D. Finney-Smith misses 2-pt jump shot from 15 ft EIKA: Jayson Tatum makes the 2pt jump shot
baSketball domaln' ' D = ﬁ qﬁﬂi::ﬁﬂn qugtlfrﬂn : : Laye?om Laye?om E G w/o: F. VanVleet misses 3-pt jump shot from 22 ft G w/o: Al Horford makes the 2pt layup
” 1 _ . _ _ et e ,j o o ; Q w/o: T. Maledon misses 3-pt jump shot from 14 fi Q w/o: Justin Jackson makes the 2pt jump shot with an assist from Jayson Brown
> EXtenSlve eXp erlments on our NBA Identlty and VC NBA 2022 datasets _ T J_'éé - _T__, -,_:'*I Layﬂ:m Layer:mm L P"’jﬁ;‘i"“ PT“J;““"“ : L w/o: D. Smith misses 3-pt jump shot from 7 ft (block by C. Boucher) L w/o: Jamal Mitchell makes 3-pt jump shot
demonstrate that the proposed model achleves State_of_the_art performance C KOIOI(O J. .- l>|a_\-:r3c;:fm wdmpﬂ'ﬂumv lerp'tammﬂ gw;: :\; ll-'i]nmci-Smuh misses 2-pt _ltlll]m;hm t;r(:j:w(fl 11?1»;»&-i1b[);D. V?ssell) gw;: .:;l_\son'::;l:um mal:es tre 2pt,{ump shot
Y ' w/: M. Plumlee misses 2-pt jump shot from lock by K. Durant w/. Jayson Tatum makes the 2pt layup

Wlthout the need fOI‘ addltlonal knowledge 8.88181:8.1106. Playel‘-CentI'IC VIdGO Set BSIM &L w/:  D. Finney-Smith misses 2-pt jump shot from 6 ft (block by K. Durant) ) J‘ w/. Jayson Tatum makes the 2pt layup y
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