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1. Multi-view/ scalg image Table 1. Comparison of other methods on the nuScenes val set. T The backbone benefits from perspective pretraining. The best is in bold.
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f obi. boundari 2. Frequency-aware feature @iy
OT 0DJ. bounaaries ~amid construction - BevDet4D [16] ResNet50 | 256 x 704 | 457 322 | 0703 0278 0495 0354  0.206
ahd indistinctions PY , ' —..__ RN B ... e : PETRV2 [33] ResNet50 | 256 x 704 | 456 349 | 0700 0275 0580 0437  0.187
’ 3. Cross-view scale- QEuEmepn - S7rid Supertision Desecsion Resuls BEVStereo [24] ResNet50 | 256 x 704 | 50.0 372 | 0598 0270 0438 0367  0.190
of small ob jects — invariant depth L I SOLOFusion [39] | ResNet50 | 256 x 704 | 53.4 427 | 0567 0274 0511 0252  0.181
v’ Sbarse supervision (2) Input Image (h)-Erojected LiDAR Lomts  (¢) Bsemdoithepth.Map pr'edi ction with hybr-i d p . e, \ @aeaniasmsnny,  Prodicted Deph Maps FreqPDE (Ours) ResNet50 | 256 x 704 | 543 435 | 0577 0270 0442  0.257 0.199
p p subervision from metric ' o ' ! Scale-invariant —— D Sparse4Dv2' [29] ResNet50 | 256 x 704 | 53.8 43.9 0.598 0.270 0.475 0.282 0.179
Of prOjeCTed pOinTs 0.8} 1/16 p . : . E i ’ii‘requency -aware| | i ].)_e_Et_l!_I:“_'f‘_lfff‘ff BEVFormerv2' [57] | ResNet50 - 52.9 42.3 0.618 0.273 0.413 0.333 0.188
, ] ~ . Tt and distribution aspects. ; r’;\SP“;;ﬂc‘;g::m“‘;’: | et - StreamPETR' [50] | ResNet50 | 256 x 704 | 55.0 450 | 0.613 0267 0413 0265  0.196
4 ngh-l evel iImage = 0.6/ 4. Positional depth encoder Scale / View| | Frequency-Aware gqgneﬁg;iggg:}leri—. SparseBEVT [30] ResNet50 | 256 x 704 | 558 448 | 0581 0271 0373 0247  0.190
& ‘\.{’_n_a_%‘f_F_?alt_“_r_ef/"' \Pyramid Features / SO ! 3D Depth-aware Initial Object FreqPDE (Ours) T ResNet50 | 256 x 704 | 56.2 46.3 0.575 0.268 0.405 0.245 0.203
eatures used for  §o4f and query decoder for lmage Features Queric
f , f 2 3D qu o g;. detection StreamPETR' [50] V2-99 320x 800 | 572 482 | 0602 0256 0372 0267  0.192
dep‘rh pr'ed IcTion ~ o2 ‘\.\% J ‘ FreqPDE (Ours) | V2-99 | 320x800 | 586 50.6 | 0576 0261 0375 0253  0.200
: : B e n
/ VleW CO”S'STZ”CY 256+704 320%800 512*1408 640*1600 > FSPE mOdUIe ! High-frequency Boundary Enhancement | 5312'14][)1ng [29] gz:gz:ig} gi; 2 1382 ggj 2(1)2 822; 8;22 8;15 8;23 gizi
. . Resolution ! [ .' i , . . . . . . .
Gnd S Ca I e invariance (d) Image Coverage of Projected Points with Different Input Resolution ELOW'ICVCI Features Sp._1 | { { ! Frequency-aware Features Sy StreamPETR [50] ResNet101 | 512 x 1408 59.2 50.4 0.569 0.262 0.315 0.257 0.199
1 Low-fr'eq Semantic Extraction ! ,"’ . | FreqPDE (Ours) ResNet101 | 512 x 1408 | 60.1 51.9 0.562 0.258 0.324 0.242 0.196
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( 2 C 0] n‘l'r‘| buT IoNn. , i | Table 2. Comparison of other methods on nuScenes test set. These results are reported without test-time augmentation, model ensem-
Sn—1 = fipwt(fit(Sn—1), fut(Sn)) + Sn—1, i N.C. 21 2W) _L_EI_ 1L | oW bling, and any future information. The best is in bold.
v FreqPDE (Positional Depth Encoder) for high quality s R e i, ) T ) GG e | _Method Backbone | InputSize | NDST _mAPf | mATEL mASEL mAOE| mAVE| mAAEJ
: : 2. High-freq. Boundqr-y Enhancement | | (Towpas pmer‘_.é E@ Low-pass filter WaveletTransformE BEVDepth [25] V2-99 640 x 1600 | 60.0 50.3 0.445 0.245 0.378 0.320 0.126
depTh pred | CT'On' SOTA perfor'mance on nuScenes. : o j Generator | HH: Diagonal high-frequency component | CAPE-T [55] V299 | 640 x 1600 | 61.0 525 | 0.503 0242  0.361 0.306  0.114
_ : : . : st (CTT T T T T T RRK) ' LH: Horizontal middle-frequency component ! _ ) . . . . . . .
v Frequency-aware Spatial Pyramid Encoder: S . p (LD (LHHLHH) 45, | o s L oot e rsgnsy componcnt FB-BEV [30] V2-99 | 640x 1600 | 624 537 | 0439 0250 0358 0270  0.128
\/ - 1. n—1 ’ ’ ’ . 's========--------=----v+ 1 LL: Low-frequency component 1 HoP [63] V2-99 640 x 1600 61.2 52.8 0.491 0.242 0.332 0.343 0.109
Construct a feature pyramid, StreamPETR [50] | V299 | 640 x 1600 | 63.6 550 | 0479 0239 0317 0241  0.119
v : P _ SparseBEV [30] V299 | 640 x 1600 | 63.6 556 | 0485 0244 0332  0.246  0.117
Combmg h'gh fr.ZQ' edge clues and low fnj'eq. Sparse4Dv2 [29] V299 | 640 x 1600 | 63.8 556 | 0462 0238 0328 0264  0.115
semantics from different levels respectively. » CSDP module == \er H i H S Ours V299 | 6401600 | 64.2 560 | 0468 0241 0315 0242 0115
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