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Motivation

»|s Transformer the only path to SOTA?

No. Vision-Language (VL) multimodal tracking with pure CNN architecture
Is another way, which requires less training data and training time.

»\What is the bottleneck of VL tracking in achieving SOTA?
It's in the VL representation. Existing VL trackers treat vision and
language independently and processed distantly until the final result

VL Multimodal Tracking Framework

« Adopting a hierarchical design to employ the ModaMixer.

« Arranging the proposed ModaMixer to different stages of the
searched asymmetrical backbone to conduct multiple
multimodal fusions.

« With the matching-based paradigm, both template and search

Experiment

« Achieving considerable performance gains compared to the

baselines, which also outperform current best VL tracker SNLT
and some Transformer-based trackers.

proposed ModaMixer and ASS.

« Transformer-based tracker could also be improved with the

. . . . backbone networks contain 4 stages, and the chosen NAS LaSOT | LaSOTg,, | TNL2K GOT-10k OTBY9-L
fusion. This results in in a lower upper-bound for VL tracking. _ _ Type Method SUC P [SUC P [SUC P | AO SR,: SR, SUC P
> Our Solution? blocks of each stage are denoted with different colors. SlamRCNN [50] | 648 684 | - - | 523 528 | 649 728 597 | 700 894
. i ) ) PrDIMP [13] 59.8 60.8 - - 47.0 459 | 634 738 543 | 69.5 89.5
: e e : . « the asymmetry is revealed in not only the design of backbone AutoMatch [62] | 583 59.9 | 37.6 430 | 472 435|652 766 543 | 716 932
Learning a novel unified-adaptive vision-language representation, aiming | Ocean [64] w0 see | - 1384 377 | el1l 1 473 | 680 ol
for SOTA VL tracking without using Transformer. networks, but also the ModaMixer. KYS [6] 554 - | - - | 449 435|636 751 S15| - -
o . ] ] ATOM [12] 51.5 505 | 376 43.0 | 40.1 392 | 556 634 40.2 | 676 824
- unified, needs deep interactions of multimodal. N CNN-based | SiamRPN++[32] | 49.6 49.1 | 340 39.6 | 413 412|517 616 325 | 63.8 826
_ _ , _ _ Vision Template Stagel Stage2 Stage3 Stage4 C-RPN [18] 455 425|275 320 | - - - - - - -
- adaptive, requires to accommodate different scenarios of visual and - ./’O\e/O 00O SiamFC [5] 336 339 | 230 269 | 295 286|348 353 98 | 587 792
. PRTI ' ECO[!1] 324 30.1 | 22.0 24.0 - - 31.6  30.9 11.1 - -
linguistic information. id ol O O/O*O 9& OPP SiamCAR [23] | 507 510 | 339 41.0 | 353 384 | 569 670 415 | 688 89.1
SI;ILT [20] 540 57.6 | 262 30.0 | 27.6 419 | 433 50.6 22.1 | 66.6 804
,_ CNN-VL VLT (Ours) | 652 69.1 | 41.2 475 | 483 466 | 614 724 523 | 72.7 88.8
o Comparlson of Tracll(el:s on LaSOT [bmlﬂinynféiy] ’ m«z m«z 1\1\:&‘3 VIéTthAEgIg E?(TS) gz.z gz.g :471.; g;? 49.8 511 g;.g ;2.3 gz Z.;s.g gslv.i
- : : : a man on the J= ’_\ J0 . . . . - - . . . . .
CNN TraCkmg ' : : : Tra nsformerTraCklng mountain road Model Moda Moda L Mf)da Trans-based TrDiMP [54] 63.9 66.3 - - - - 67.1 77.7 58.3 | 70.5 925
; : ; ; ; : b - M"“” M"‘“ Misr TransT [8] 649 69.0 | 448 525|507 517|671 768 609 | 708 91.2
FO [rovveeereesene e E e 1 Trans.vL | VEIrr Ours) [ 663 705|454 521522 521 684 815 624 747 912
f f f s f - O O O V @\O/J 8/0\8 R' ans- VLTLp (Ours) | 673 721 | 484 559 | 53.1 533 | 694 S8L1 645 | 764 93.1
: B
65 [ i i s . S s sy i i Bl QD . A A R : O O O O O O . . .
~ : Vision Search Vlswn-Language Representation Learning Localization « Each component brings considerable improvement.
X VL , : : :
< . . . multimodal fusion of ModaMixer is the key to SOTA.
B P | T TS SRS 0 A et ModaMlxer Wlth ASS
N # | Method | ModaMixer | ASS LaSOT TNL2K
B8 [=vivdioniminanninse SrsuvinsvsiveronsocusiivsuniigiussiinssuinseresSisisnusesunsanveSurassunsnsnssasnedesssoiinivinssny SUC PNorrn P SUC PNorm P
* Modality Mixer (ModaMixer) unifies multimodal information by @ | Baseline - - | 50.7 60.0 510 353 43.6 384
. > NPT N U considering language representation as selector to reweight @| VLTscar v - | 976 658 6Ll 4l5 492 432
rQ@ O iR ol of vision f ®| VLTscar : v | 521 598 506 | 407 472 402
channels of vision features. @ | VLIscar Y V| 652 749 691|483 552  46.6
45— ' « Asymmetrical Searching Strategy (ASS) learns an adaptive
«Qvﬁ i 6\%@0 modeling structure for pairing with ModaMixer, which searches * More specific description could help the tracker to distinguish
o . . . "
’ Tracker the optimal architects for different modalities. the target from the background clutter.
o y O * The mere description of the environment (the fourth column)
. . = mear Block Aass _ _ _
= >O—p may introduce interference instead.
ContrlbUtlons %0 m . O f,, = Blockagss (Linear(f;) © f,)
] Ixd For next O 4+ BlOCkASS ( fv) Language descrlptlon ‘black bird standing on the ground
- We introduce a novel unified-adaptive vision-language ModaMixer @

Wy = argvl[r/nin Ea~r(a) [Lirain(N (a, W(a)))]

representation for SOTA VL tracking. =
_ _ . _ 7 a* = argmax SUCyy (N (a, W4(a)))
* We propose the embarrassingly simple yet effective ModaMixer > () Block s acA
for unlfled VL representatlon |earn|ng HxWxC Origin Image Without Language “bird ” “black bird” “standing on the ground”  Full Description
. . Language description: red racing car moving along road
« We present ASS to adapt mixed VL representation for better Stem | Stagel | 1092 | graoer | Moda | g ez | Moda | g oeq | Moda guaee Cecrp d i
_ Mixer Mixer Mixer Mixer
tra.cklng. | | Template | ® (OO0 | @@ @0@| @0 o.o.ooo O 0@0| 0@
* With pure CNN architecture, we achieve SOTA results on 506
multiple benchmarks. Search © oee oe 000 @0 | - |ee eeo oo

Origin Image

Without Language “car” “red racing car” “moving along road” Full Description



