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CoISLAM: A Versatile Collaborative SLAM System for Mobile
Phones Using Point-Line Features and Map Caching

ColSLAM: EF RE4FENEFHERNFHIMNEISLAM

KFzF ACM MM2023, CCF A
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ColSLAM: A Versatile Collaborative SLAM System for
Mobile Phones Using Point-Line Features and Map Caching

Demo Video
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RoCo: Robust Cooperative Perception By lterative Object
Matching and Pose Adjustment

ACM MM2024, CCF A
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RoCo: & T R BRI AL EAZHE S B fF] Bk

"m,p : object detected from agenti

N, q : object detected from agent j
£; : poseof agent i

Xk : pose of object k

T;;. : relative pose observation from
the i-th agent to the k-th object

(), .~
e
Iterative
optimization
(a) Object Matching (b) Robust Graph Optimization
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Dataset DAIR-V2X V2XSet
Method/Metric AP@0.5 T

Noise Level 0; /0, (m/°)) | 0.0/0.0 0.2/0.2 0.4/0.4 0.6/0.6 0.8/0.8 | 0.0/0.0 0.2/0.2 0.4/0.4 0.6/0.6 0.8/0.8
F-Cooper|[8] 73.4 72.3 70.5 69.2 67.1 78.3 76.3 71.2 65.9 62.0
FPV-RCNN]J46] 65.5 63.1 58.0 58.1 57.5 86.5 85.3 68.7 62.1 49.5
V2VNet[35] 66.0 65.5 64.6 63.6 61.7 87.1 86.0 83.2 797 75.0
Self-Att[42] 70.5 70.3 69.5 68.5 67.8 87.6 86.8 85.4 83.7 82.1
V2X-ViT[40] 70.4 70.0 68.9 67.8 66.0 91.0 90.1 86.9 84.0 81.8
CoAlign[25] 74.6 73.8 72.0 70.0 69.2 91.9 90.9 88.1 85.5 82.7
CoBEVFlow/[36] 738 732 703 - . . - . - .
Ours (RoCo) 76.3 74.8 o 71.9 71.5 91.9 91.0 90.0 85.9 84.1
Method/Metric AP@0.7 T

Noise Level oy /0, (m/°)) | 0.0/0.0 0.2/0.2 0.4/0.4 0.6/0.6 0.8/0.8 | 0.0/0.0 0.2/0.2 0.4/0.4 0.6/0.6 0.8/0.8
F-Cooper|8] 55.9 55.2 54.2 53.8 51.6 48.6 46.0 43.4 41.0 39.5
FPV-RCNNJ46] 50.5 45.9 42.0 41.0 38.9 56.3 51.2 37.4 31.8 27.0
V2VNet[35] 48.6 48.3 47.8 47.5 38.0 64.6 62.0 56.2 50.7 44.9
Self-Att[42] 52.2 52.0 bl 514 51.1 67.6 66.2 65.1 63.9 63.0
V2X-ViT[40] 53.1 52.9 52:5 522 51.3 80.3 76.8 71.8 69.0 66.6
CoAlign[25] 60.4 58.8 57.9 5.0 56.9 80.5 Th3 73.0 70.1 67.3
CoBEVFlow[36] 509 579 560 - - - - - . -
Ours (RoCo) 62.0 59.4 58.4 58.2 57.8 80.5 77.4 773 71.0 68.9
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RoCo: Robust Collaborative Perception By Iterative Object
Matching and Pose Adjustment
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Graph-based SLAM, iteration 0, initial error: 1795138.9908

> .10
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Zij — Zij(Xi, X;)
T 20 |
F(x) = Z e; ;i §2i;ei;,
(,5) EC\—V_/
v 25
x* = argminF(x) " ' ;
X A T -
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Figure. The overview of HGO.
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HGO :

- =—HGO
~—=HGO-DPS

Structural Similarity Error(m)

(a) o = 10%

10" —HGo
——HGO-DPS
—G?0

0.8° —ARAP
—WCS

0.2

0-0 . 4 6 8
Structural Similarity Error(m)

(b) o = 30%

ntelligent Network and Optimization Lab



BN 000
HGO: TTEICEK

—se= HGO(c=60) | Shortest Path Loop Smoothing

250- == HGO-DPS | Decomposed Pairwise
== G20 Smoothing

200- =fl—= ARAP

=
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200 400 600 800 1000 1200 1400 1600 1800 2000
_ Number of nodes (n)

Haodi Ping, Yongcai Wang, Deying Li, HGO: Hierarchical Graph Optimization for Accurate, Efficient, and Robust
Network Localization. ICCCN 2020: 1-9
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https://dblp.uni-trier.de/db/conf/icccn/icccn2020.html#PingW020
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(a) Ground truth of network formation (b) Network formation calculated by G20 [6]
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(a) Two components

Lengths of the UIE are calculated by stitching the component realizations in
two different ways, 1.e., flat stitching and flipping stitching.

Intelligent Network and Optimization Lab



e
ETReRBNHRETTE
X" = arg min Z (Il xi = xj || =dij)*+

(i,j) €E

>, L 2uellxi-xll-d5)'  ERAL R ARIMBRIR LS H 5% E IR

@ cU Gl ELij k=1

ny
Za),lc =1 —
k=1 V(l])EUVGIGLUszl

= R R s ey N
I _
w, =0 orl \

S.t.

. .12
BREEEMUBRATSN XS =argmin Y [dy—dy +
- 1 (i,j) €eE+U, N
II/Slngld (sij) = Slg (Sij) — T e—Sij — 9
L -
sigr (sij) = sig (sij) - (1 - sig (sij)) Z Z Z v ( ’J) dij Ajj
Gj)eu €L k=1 !

Intelligent Network and Optimization Lab



BERS I HRES
MTRERTE

O A

<

I
&

%%%

Sl

X
4 q?'g
ey

£

(b) Error of ARAP [11]
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(e) Error of InferLoc
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Xuewei Bai, Yongcai Wang*, Haodi Pin, Xiaojia Xu, Deying Li, Shuo Wang: InferLoc: Hypothesis-Based
Joint Edge Inference and Localization in Sparse Sensor Networks. ACM Trans. Seps, Networks (TO_%SN)DZ%O,
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https://yongcaiwang.github.io/papers/InferLoc.pdf
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Yu Zhang, Qinhan Wei, Yongcai Wang, Haodi Ping, Deying Li, GPART: Partitioning Maximal

AN E
Redundant Rigid and Maximal Global Rigid Components in Generic Distance Graphs, TOSN, 2023

By AT
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https: //github . com/ inlab—group,/ gpart
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https://github.com/inlab-group/gpart

70 . SDEIHF AR AN FERERIDEZE (EMI)
_ G(V, E) in 3D
N\ 3D EE
All Mutually Rigid
Vertices pairs 0
paus EMI
l O V)
z
BMI Trimmed-BMI
O V%) (V)

\.

All MRCs }*—

J

All MRGs ‘ v E]H
2024,

R R TR R4
Qinhan Wei, Yongcai Wang*, Deying Li: EMI: An Efficient Algorithm for ldentifying Maximal
Rigid Clusters in 3D Generic Graphs. IEEE/ACM Transactions on Networking 32(1), 460-474,

https : / /qithub . com/fdwah/EMI—algorithm
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https://yongcaiwang.github.io/EMI/EMI.pdf
https://github.com/fdwqh/EMI-algorithm

F. —MEER EARERAK—VCCFEHE4E E (RIPPLE)

Gi k G[R]:k-VC(Cs in G
GIS]: k-VCS ]
BN: KEG, k | Qkvcs S' FBM 1 RME | #&H. ErE#RAKVCCFE
' while(G[S] gets further updated) | e

Haoyu Liu, Yongcai Wang*, Xiaojia Xu, Deying Li: Bottom-up k-Vertex Connected
Component Enumeration by Multiple Extension, ICDE 2024, Utrecht Netherlands ,

May 13-17, 2024 https : //github.com/Elssky/RIPPLE
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https://yongcaiwang.github.io/RIPPLE/RIPPLE.pdf
https://github.com/Elssky/RIPPLE
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https : //yongcaiwang . github . io
18910215881
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