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TopoLogic: An Interpretable Pipeline
for Lane Topology Reasoning on
Driving Scenes

Yanping Fu, Wenbin Liao, Xinyuan Liu, Hang Xu, Yike Ma, Yucheng Zhang,
Feng Dai
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1. Slightly shifted endpoints: Lanes may be erroneously classified by MLP
as disconnected, as Figure (c).

2. Geometric distance method: Lane topology reasoning 1s significantly
improved, as Figure (d).
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1. An 1image encoder for feature extraction
and transformation, and a lane decoder
responsible for end-to-end topology reasoning.

2. Decoder utilizes the proposed lane
geometric distance topology and lane similarity
topology

3. Fuse two topology into the final lane
topology, which is facilitated through GNN to

augment lane learning in the next decoder layer.
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Lane Geometric Distance Matrix.
lo, ... lp—1 = LaneHead(Q?)
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Distance to Topology Mapping Function.
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Lane topology reasoning based on the geometric distance

of lane lines can achieve commendable results when the

detection of lane lines 1s accurate, as Figure.

Qemb1 ) Qembg — MLPl (Q;)a MLP2 (Q%)

S = matmul(Qemp, , transpose(Qemp, ))
Gsim = sigmoid(S)

Lane-Lane Topology

G — )\1 ‘ Gdis +)\2 : Gsi’m



Experiment
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Performance comparison with state-of-the-art methods on OpenLane-V?2 benchmark on

centerline. Since the ultimate goal of perception is reasoning, we believe that topology

metrics are what should be paid more attention.

v1.0.0 v2.1.0

Data Method SDMap DET; 1 DET; 1 TOP;; 1TOP;; 1OLSITOP) $TOP,, 1OLS}
STSU [16] % 127 430 R 15.1 254 8 19.8 29.3
VectorMapNet [6]  x 11.1 417 0.4 59 208 27 92 249
MapTR [41] x 177 435 1.1 104 260 59 151 31.0

subset_A TopoNet [1] X 286 486 4.1 208 356 109 238 398
TopoMLP [9] X 283 50.0 puEt 228 38.2 pEiSMUN 234 422
TopoLogic X 299 472 18.6 21.5 41.6 239 254 44.1
SMEREF [13] v 334 486 7.5 234 394 154 254 429
TopoLogic v 344 483 234 244 451 289 287 47.5
STSU [16]] 5 8.2 439 0.0 94 212 - - 2
VectorMapNet [6] X 5.9 49.1 0.0 14 163 - - -

subset_B MapTR [41]] ¢ 152 540 0S5 6.1 252 - - -
TopoNet [1]] X 243 550 25 142 332 67 167 36.8
TopoMLP [9]] % 266 583 76 178 387 - - -
TopoLogic b4 259 547 151 151 396 21.6 179 423
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A qualitative comparison between TopoLogic and TopoNet. Specifically, two traffic
scenes are selected for analysis, and the results of lane line detection and topology

reasoning are visualized.
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Thank You!

Yanping Fu, Wenbin Liao, Xinyuan Liu, Hang Xu, Yike Ma, Yucheng Zhang,
Feng Dai



