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Challenges

e Getting the camera registration without camera calibration

e Generating the registration results without the real BEV

Registered BEV




Methods

SAM Supervision - . R, .
to 7 Registration ;7 @ '
e : Cam, | : d, :
__________________________ & aligned pointl -2 : - :
N o o % PR Cam, o : - Sglleds !
| [N pL (N | ’ ds :
.. i Prt ‘ o pi i > = ,I,,‘ ey Yeys) ‘(xcpz,ycpz) ’:
| - p: pi point pairl & /I” e e T £
1 A A
1 - -
Pr-1 ' : :
L xh, yLrd !
e e 8 e - g Select Pose i e
Reference BEV .:> p: 1} [;r> & p & aM,eq |:> [N o,
___________________________ R p’i Point pair2 s o2 é L > Fa LN
12 - 1 o - o
= i P | ’ D aligned polntz: -
1 H -
S i - ¢ ; N e it o \ :
2 | - | signed points \ L et S SO SRS
(x.z.._yp)’r.{l;l’fn-x) (x,‘...z;zl, T}n)ll P: (p":}"pgn' / [!:> : {K.A\J ‘ &\Ecampryﬁ | 5 8 )
—————————————————————————— = = Point pair3 | . i o 1 - :
.8 i ’ . _- » Unified BEV Registered BEV
Unregistered BEV Top 3 point pairs |~ g A
B registered camera @ unregistered camera . t o Candidate Camera Poses
y 01, p3)
|| p! pi--piaps Sort Confidences :(p}lfln,' p,zn): pi PP Ph e _____ -
2 o R 2 4 1p} . pi_ipl 1p}--piap \
I:% -. Matching Pairs I;,l% .. : i B p. = v "m 1
> resnet-50 i : I pé L I;Z " : :r\
o e Combine | * u" % wm | \H
L isi z, 1 a P y
- s m Self-Supervision v | L & I o Aggregate
o . . \ Angle Matrix Distance Matrix ,
’ Similarity Matrix Pseudo Matrix = S---------------o-
resnet-50 1




Methods

Supervision . e, .
SAM \p Reglstratlon [ Yo :

l
{ o | DD i | i
: & allgnedpolnl\.l \ m“' : . ;
| 1 " 1
1 { 1 d centroid 1
Il : ‘ ‘ i ) Campredl : ’: 2 Y 1
: : - : i = f
< !
) ' ! = \—J ! L e ¥es) | (e, yc,,) 5
: P} . . \ [m] l Lo £
H point pairl o e N A / \-_________________A,
; . 2
1 / -
! > e R, | s ot (G, ¢ 1 i
GO GERyATD Eaolerts  Ghohr) | N
LocoNet '~ S Tz ] 8 “u Select Pose o

--------------------------- m] ‘ o> ;
Reference BEV o9 » S o5 .::> e. e

Point pair2 ,ng...;,f,i..,z | Fy ‘: [> é e,

T s ?
: ri i W E pz' E aligned pt::intZ;'I ;
: i )= f e 1 & 2 S G S | :
l’ E ‘i E' : - Pn-1 I ;;— - ——,u: v "\ S E
1 1 1 : E align ints @A Vo D R N I R :
: z ’i 2”2% 2 , pgﬂ p,z" : !ﬁ iPi-1 an: : |g:dio\r3 \\ am mﬁ: = > é,>
IcoNet ‘\(Xivylvlt) (x3,¥2.73) (e Yo Tones ) (i Vi Tm)l """"""" 1 o ” ‘ ).. P ! D D
B L P - - Point pa|r3 ! : & - | are :
8 ay NCLIRETT : - : Unified BEV Registered BEV
- 1 >
Unregistered BEV Top 3 point pairs |~ g /’, |
O registered camera @ unregistered camera i Candidate Camera Poses
. (m, ) =
T" II pi pi--piaph  Sort Confidences |(pn - A pl piPaaPn VR VY. S (R <
p? ol o 5 i s 1ph o plopl Pl pi-Phoiph \
P Plg .. Matchmg Pairs ,,.1; .. : : 8 = v :
> resnet-50 i : 1 i L ] '?z ) 1 ;C)
% ) P 1 . Ph1 - P, || pﬁ;—l ] 1
1.1 ‘ H P u Self-Supervision P o Combine : " " - " : 1 Aggregate
Lo . = \ Angle Matrix Distance Matrix ,
. Similarity Matrix Pseudo Matrix ST TTmmo oo
resnet-5 L




Methods

Supervision | | . e el :
VTM SAM Pt io1 . Registration . : !
! o W ! ! i I
& signeapoinn = i ' I
" N pmmm——— . ! ; { =S h 1 : ! centroid \ : 1
/ : “ e Y | TR 2 e | i ; Lo )
: | 1‘ i | @ . : e ‘el i [ I,’ : i :
P z i = i 1 : 5 1
5 - 4 R et A N P fn, S e ] |
! i - i L point pairl e} . I - L8263)=45 ¢ I
1 i D 1 1 :
/ i Prt i i & N : I
aybrd  Ghyhrh Sl @A, g L e . : ¢ 1
FPV1 LocoNet 222" Ty B é o - o L |
Reference BEV R | N P % e predz | ‘ :
"""""""""""""""" < ) u:“"-"/_ I 1 v : I
/~ \ 3% Point pair2 : atp-.?pr»:j ; i ]
| e . B i I
] B e e e - 1
=ee i - Pt e 5 P s nnanas L 5 : :
1 1 i 1 \
o . g o | : ' i .IA , i ! aligned point B \\ ! 1 :
Pi P2 Pin-1 P S LI | Pr-1 P . \ Cam d3: 1 =} 1
Givirh  hyird) s YicarTcs) (e Yo T . | 5 -:--1-: ----- - 5 ! BN pre. ! : O :
TesesssssssssssessesseseE s z int pair3 ; : e i e s
H ] . oInt pair3) i ‘ > :j ! : Unified BEV Registered BEV :
- 1 -
Unregistered BEV Top 3 point pairs |~ g | : / !
; : N T P ey 1
g registered camera H unregistered camera | - i -- Candidate Camera Poses ! :
1 @01 pd) _&%;g_,
g m ” II ot pho-piypt Sort Confidences: :(p;_l, it . pi ﬁ...pi_w,‘. e mmmmm—m e A .
ri S i = ; piph . piaph i o} Phaph
I 2z z |
> 'f5 um Matching Pairs ,,:Q O : ;;,% .. = :lg .l - | f\
> resnet-50 4 : 1 : [ | 1 >
7 -' o isi e BN Combine | % lm® Zioa® ! Y,
- 13| Ph ] Self-Supervision Ph | P 2 s n  Aggregate
A ‘ o . = \ Angle Matrix Distance Matrix ,
' -~ , Similarity Matrix Pseudo Matrix = S-----------------
resnet-5 L




Methods

LS

SAM JupervZeh | Registration

& aligned pointl I‘ (_:aln ET‘I
;i : o A ————— “‘ ‘ @ Campredl
! : & 7 o i
1 1 2
i ! Va1 ‘1 o pi pi 5
1 I :> P2 Pi . .
i ! point pairl A
1 fi X .
'opi p: Pho1 L : :
| gl i pl e Rl oyl :
g B iew . Select Pose - P
Reference BEV |:> i vt [;> & 7 LY G |::> o o, :
v ; Point pair2 aligned point2 é L |:> I o,
: o 8 :Iignedpointzg §
1 2z H
| pi ; H
1 Pn-1 P . S ettt -~ :
! = o @ : 3 )
i e | % :aﬁgned)o{nu.A \ R Coeiinniiniiniaiy SN STy,
b (e r?..):l (7 !‘.F_'f:}..l_,:'i" ; e k camPrE‘B \K 5 g
L R -/ w Pointpair3,i . : o E
.8 i ’ 5 :j i Unified BEV Registered BEV
Unregistered BEV Top 3 pointpairs |  ~ g i ?
O registered camera @ unregistered camera __1l__ Car;&i_ciéfé Camera -Pb/ses
{
0l P = =
H II pl pb--piaph Sort Confidences (pi . pi)| | Phplepan oo Tm—=——-To—— - <
pi TN P ER I Pl p}--Phoipl \
P Ié .. Matching Pairs plg .. : "B . i M 1
> resnet-50 : E | = .. l?z - .. : =r\
Pt .. Pt bi [ m e .. 1 N
| L H = ] Self-Supervision P [ | Combine | = i ' 1 Aggregate
. = \ Angle Matrix Distance Matrix ,'
” Similarity Matrix Pseudo Matrix [l
resnet-5 L




Experiments

CSRD-R




Experiments

Table 1. Camera registration results. The top half is comparison experiments, the bottom half is ablation study, in which ‘Cam.Pos.Avg’
and ‘Cam.Ori.Avg’ present the average error in meters of the camera position and the orientation error in degrees in BEV, ‘Cam.Pos@d’
represents the percentage of distance error within d meters and *Cam.Ori. @+’ represents the percentage of angle error within r degrees.

Methods Cam.Pos.Avg Cam.OriAvg Cam.Pos@(0.5 Cam.Pos.@] Cam.Pos.@15 Cam.Or.@5 Cam.Ori@10 Cam.On.@15
Monoloco++ [§] 3.00 21.84 7.60% 21.60% 36.40% 17.50% 34.60% 47.10%
DMHA [23] 5.99 47.43 46.50% 47.60% 48.60% 46.20% 50.00% 53.60%

“SIFT [41] 7.11 144.46 1.26% 2.34% 3.60% 4.30% 8.20% 1.10% Table 3. Cross-view subject association results.
LoFTR |54] 11.50 90.11 0.70% 1.20% 1.70% 3.70% 6.50% 8.50% Methods Precision  Recall F
SuperGlue [45] 11.17 89.74 0.60% 1.10% 1.50% 3.70% 6.50% 8.60% Baseline [24] 57 486 %2 O0%%  66H.TRG
CVNet [35] 11.38 115.10 0.88% 1.25% 1.75% 3.10% 5.5% 7.40% P 0%  95.45%  8598%
R2Former |65] 13.55 102.52 0.35% 0.47% 0.83% 3.90% 7.20% 9.50% T R T T TR T
Max 227 1522 20.00% 42.30% 59.60% 33.90% 60.30% 76.00%

Random 1.91 12.62 21.60% 47.30% 65.00% 37.50% 65.80% 81.20%
wlo pre-train 6.98 33.02 0.50% 1.40% 3.20% 10.20% 20.90% 29.50%
“wio GT 8, 0.93 5.91 37.80% 71.80% 85.60% 59.10%  85.60% 94.30%
Ours 0.89 578 42.20% 72.40% 88.40% 59.50% 86.50% 94.80%

Table 2. Subject registration results. The expression of metrics of subject here is in the same way as Table 1.

Methods Sub.Pos.Avg  Sub.Ori.Avg SubPos.@0.5 SubPos.@l Sub.Pos. @15 SubOr.@5 SubOr.@10 SubOri.@15
Monoloco++ [£] 1.32 32.50 26.05% 61.47% 77.65% 1321% 26.05% 38.17%
~ MVDetr [29] 241 = 11.18% 29.54% 46.07% z 5 =
MVDet [30] 2.44 = 11.28% 29.19% 45.65% 5 . =
w/o pre-train 6.35 89.29 1.62% 6.62% 11.41% 2.29% 4.74% 6.97% Table 5. Results on CSRD-R for different numbers of views.
wlo GT &g 0.83 16.36 41.15% 77.89% 89.31% 32.30% 56.79% 72.77%
Max 1.27 21.56 37.39% 72.38% 82.87% 30.46% 54.95% 69.13% Two Views  Three Views Four Views
Random 1.06 17.19 39.19% 74.62% %5.07% 33.61% 59.01% 73.39% | Ours 82.50% 85.07% 86.31%

Ours 0.75 14.67 43.23% 81.43% 92.12% 35.07% 63.24% T9.15%
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Visualization
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Thanks for your watching!



