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Road Network Decomposition based

Efficient Arc Spline Approximation of Large Sized HD Maps

Jinhwan Jeon? * Seibum B. Choi™)
Y Department of Mechanical Engineering, Korea Advanced Institute of Science and Technology,
291 Daehak-ro, Yuseong-gu, Daejeon 34141, Korea

Abstract : Advancements in autonomous driving and ADAS have increased the demand for scalable HD lane-level maps that
accurately capture geometric properties. Traditional polyline-based formats struggle with continuous curvature and heading
representation, leading to the development of curve-based methods as an improvement. However, existing curve-based
approaches are often limited to simplified road networks. This study presents an arc-spline-based lane approximation that
efficiently models large-scale road networks while preserving geometric continuity. By introducing a novel road network
decomposition and localized optimization method, our approach enhances computational efficiency without requiring full map-
scale optimization. Experiments on the nuScenes dataset demonstrate a 4.3 cm average approximation error, maintaining lane
topology and connectivity while significantly reducing storage requirements. Resulting figures can be viewed at our github
repository (https:/github.com/wjswlsghks98/Efficient-Arc-Spline-Approximation).
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A :arc node vector € R?*? o]l Lq.a]. R AP =] A zbo] ks o]
P : data point with noise € R**? o]x]al glom  dA] wo] FLHE A& TSI
[ :linestring (sequence of 2D points) o A HolHE How AFE o2 AHow

A, B : linestring clusters type A and B - R - o _
k : signed distance arc parameter € R ii\% (j = . Eoéyl meljf _]E'}EA jHO?'J O}J—é 7’]‘”1;]—() i];ji
¥ : measurement covariance ]; ﬁ;c _]'E] 1 jL;‘ L‘—"‘EOJO I . © ]i 'L:,
£ - cost function Lo 5E, &9 A Fe AE5HY 7)EEHH
r : cost function residual vector 5740 vk E A &= @AV dvk. EI, =2 =
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98 AUAA B Ho| Waste A FmHol A

Subscripts e e BAx =43},
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Table 1914 #2ld 4= o], F 47]9] A
ToA T2 HEYA ay=zs RIs Az, Tvoe B
Linestring®] Type A =X Type B S 2H= =z ¥PC -
oz BEgor) wah 2t Zelsme fu & TR TR ALE L F Ak
of Wk g3 YHE dHAE AL HAY 5 _
oI} = > 4.2.2 935 "/Na53 A3
QA A=A Type ASh B SelxEle] grhy WIS l8F AT dlojH e Al 9 LX
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Table 20| wWew, A5 ALY RMSEE H#
Ao=Z 4.2m= YERY} AHE] xS AHIgLEE
Holth, wE, ox} B¥ol kA<l Abyl o
2287 98 AWE(Precision)E &3
F7F B8 S8y, dsek 5 H Ao
AelE A= Aostar, o] Frol AAE <
Ak t olstd A9 H(True), 23 45 A
A (False)o. 2 &/ F, AA A 7l oy

AUERE ALeSlt. ol& AARk
t =0.03, 0.05, 0.07 o= WA 7| ZH3
& HtS 3k 7S Average Precision(AP) S
2 AojH.

Table 3& ®W, HHgHo=2 t =0.07 7|& A
A7 93%2 YElRt o™, ol A Ha dlo]
E F 93%7F 7em ©lske] €% A LAE Zte
= AL ondigk, w3 J) JHe] Ao o
3 AUEE wud A,
o|x ¢y HAtS
IS B, A

il

x4 1o

o] ekgA HF& ATTS IAT F Ut
HZ 7|9to 2 7]¥ Polyline &
Iq] =

: S o]g3ste] A AHn
F 20009 A ¥ A F3U)

ol 71E Ak

e} Aoz}

g 4 dARE, dS 7IRke] WAL degh
Hlolel §FF olde] ojmlE A F, A
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4.2.3 71€
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At E2 JENT 28 S5y H5E
Hl 3k eh, oA 3.2 2804 Aol 7]
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A% 9o HAslrl dedolmz) 4719 A
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=HT. o2 3] A AHE SA-3= Ao
A K o2 o9 A FHSH.
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