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Multiview reconstruction technology generates fine and realistic 3D model whiciare Wi

large-scale mapping and 3D modeling.
Texture reconstruction plays a critical role in enhanci‘ealism of 3D

texture maps for geometric surfaces.
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TRSP Framework Overview h .. Imege
Combination
7 \ | Image
L o

Occlusion-aware scene
construction

3D Semantic Mapping -l w s TP

[ . . ) ) Color Adjustment Fusion
Adaptive View Selection
Two-Stage Color Blending ] T
Fig. 2. Overview of the proposed algorithm
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2.1 Occlusion-aware sparse critical scene construction  View, ili View,
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Key Factors : |
» Principal axis angle difference
— Determines optimal viewpoints for occlusion handling. — Object, /fl
> Feature overlap region Object a(; B
— Ensures sufficient texture detail preservation. ~—
> Number of common neighboring views T T ® // T
— Enhances robustness of view selection. 5 / ' -
[ ®
The multifactor joint normalized energy formula: - - \\ / . :\\ — s
s é o [o
Eveigne(i,)) = @ * Epi i)+ e(Y*maX<afeiai’afeja j>+¢*max€1?/lrcrzlg’i{r)lum)) B 2 . _ e .Righr . _
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2.2 Consistency extraction of semantic |nformat|on pf 3D model o

2D Semantic Segmentation
(UNetFormer)

A 4

Refinement

A4

Multiview Semantic Fusion

Fig. 4. ConS|stency extraction of semantic information from multlv oW jages
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2.3 View selection for prior knowledge of ground objects

For the first time, introducing the geometric structure characte

function for the triangular face selection view.

ristics of different type
‘ A

The energy function of the prior knowledge of ground object categories is shown in formula:

EsD=@% ) Esqaa(fil) + ¥+

In addition, when the triangular face is a vegetation type, redefining the smoothing term to reduce the number of

texture blocks:

ESsmooth (flr fjr li: lj: neig;, neigj) = 1
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2.4 Texture Block Color Adjustment

The optimal view selection method proposed reduces the probabilifisof selecting diffe
triangular faces, thereby reducing the number of texture blocks uire boundary colok adjustment.
Global adjustment and local Poisson image editing methods are used for color ¢ :

Global
Adjustment

Visual consistency
in texture mapping
is improved

Local
Adjustment
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Experimental data & Environment

» Datasets:

(1) Dortmund (584 images, 8176x6132, Strecha et al. 2008)
(2) Urban(4200 images) & Country-Garden(1359 images)

> Key Features

(1) Buildings, roads, trees, moving vehicles

Collaboration, Innovation and Resilience:

Championing a Digital Generationgeis
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Brisbane, Australia 6-10 Apri
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1. Evaluation of the semantic performance of the
3D surface model

2. Quantitative evaluation of texture clarity

. 4

3. Qualitative evaluation of texture clarity

(2) Dynamic scenes + complex lighting v
» Hardware ; : »n

, , 4. Comparison and analysis of the removal of
Windows 10, Intel i9, 128GB RAM moving objects
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3.1 Evaluation of the semantic performance of the 3D surface model

3.1.1 Semantic Accuracy Evaluation of 3D Model

—=— TRSP +— UnetFormer

—— TRSP  —— UnetFormer
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Compared with the 2D semantic segmentation results of UNetFormer, the proposed method has greater semantic accuracy in

both sets of scenarios.
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3.1.2 Evaluation of semantic information extraction

> Fixed mislabeled pixels (e.g., roads—buildings)
» Removed moving objects via neighbor propagation

e ~X ) 7
3D semantic surface model 3 g 5 g 3D semantic surface model

I, UNetFormer Difference UNetFormer

7 I . UNetFormer TRSP Difference

UNetFormer TRSP
(a) DortmundSub
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3.2 Texture Clarity (Quantitative)

3.2.1 View Selection Impact on Texture Clarity ‘
Core Metrics: ‘

> Gradient Magnitude (Grad; ;). Reflects image sharpness

> Angle Cosine (W, 4,¢): Measures alignment between view direction and surface normal.

> Distance Factor (IW/ ;) Evaluates proximity to image principal point.

Comprehensive Score (F;): ’

F = 3 * (Gradif * angle(fir i) * Wais(fi, 1))
* (Gradij + Wangle (fir li) + Wdis(fir li)) * Max(Fs)
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Evaluation of view selection results

. , _ a6 NG o15) SN
3.2.1 View Selection Impact on Texture Clarity g Vst 82
S, openMvs [14747
Tab1. View selection metrics for Scene1 & Scene2 i 77"3‘;‘3
Allene .
Dataset  Method face, face, g Yoot —
5 OpenMVS 7147
Allene  56.43/40.78/41.53/4338  73.83/58.59/37.52/42.40  78.43/40. 122.08 2
congq  VVacCher  86.2015046/31.174723 902864 15/2645/37.60  84.92/60.19/36.564566 —
cene ¢ i
OpenMVS  47.47/75.64/49.73/45.86  77.47/66.21/62.02/68.65  67.64/64.57/68.85/66.39 = oranvs (16764 =
TRSP 80.37 60 87.54 5 VA
TRSP  70.01/73.76/84.65/84.95  84.22/69.89/72.16/83.33  80.37/67.09/87.54/89.17 Sl N - -
Allene  34.26/73.72/63.48/41.51  76.40/69.55/58.41/67.42  85.47/67.52/47.22/60.42 —
Evaluation of view selection results
Waechter ~ 71.30/44.45/29.59/28.64  89.99/53.80/45.69/51.83  99.51/64.17/63.50/79.23 o
Scene2 e 3426 [NNNSEZENEE 6348 EISTIIN
OpenMVS  53.17/41.96/35.61/26.98  72.30/54.32/65.37/50.41  71.49/55.98/83.07/70.10 . vt Wi SN 297591 OSGHN
TRSP  75.60/82.03/64.20/79.82  65.46/74.62/82.65/80.46  87.30/78.01/60.13/80.64 smer 750 -
Allene 76.4
§ Waechter 89.99
R It = OpenMVS 72.39
esult : e [NGSHG :'
. . Allene 85.47 ‘
® TRSP: Best balance of gradient, angle, distance — %051 ———
® Outperformed Waechter/Allene in 84% of cases O -
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3.2.2 The Effect of Color Adjustment on Texture Clarity
Measurement (Li et al., 2020; F. Wang et al., 2022): sult: ‘
57% fewer te ocks vs. Al r

» the number of texture blocks
> the number of color adjustment borders ® color seams
> the total length of color adjustment borders

rper detailS

Tpn T, |
2038 7223.57
> . 11935.95 _ 21085
Scene3 36;;.’,.) scenel 11802.85 Scene3 20012
- ] 14649.22 ] 24112
942 3391.87
i 1464 4643.78
Scene? 1250 4868.53
] 1931 ] 5907.54
2146 5761.16
Scenel 3672 scenel 12252.6
cene
3362 13377.74
] 3527 ]14702.58 ]31052
— 0 2000 4000 0 5000 10000 15000 '™ 0 5000 10000 15000 20000 25000 30000
3 Allene BB Waechter B OpenMVS BB TRSP 3 Allene B Wacchier B8 OpenMVS 8 TRSP (3 Allene B8 Wacchter B8 OpenMVS B TRSP
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The texture block distributions in the 3D scene corresponding to the four methods

Fig (a),(b) show the texture
block distributions in the 3D
scene corresponding to the four
methods. The proposed
method has the smallest
number of texture blocks,

and each is larger.

(a) Scene1

3D geometric surface model

OpenMVS OpenMVS TRSP
____| I I N 1 1 | L 4 1 ' ' | | | . J 1 1 | 1 1 | 5 1 . ' I | | 5 1 1 | 1 ] | L5 ! ' ! | |

sl . A@ . Surveyors
ORGANISED BY HH Ggﬁg‘j?ﬂ?' PLATINUM SPONSORS CHCNAV @esn Lewa =k 8§ Austalia
wustralia kil O THE SCIENCE OF WHERE" Geosystems "




WORKING L } 25 > . . i G spatial
Collaboration, Innovation and Resilience: .

WEEK HE3 AND oca e BN Championing a Digital Generation FIG coum"am”m}'a
THE NATIONAL GEOSPATIAL CONFERENCE ; 2
Brisbane, Australia 6-10 April

3.3 Texture Clarity (Qualitative)
3.3.1 The texture clarity of the 3D surface mode

3D geometric surface model

Allen Waechter

OpenMVS

‘Waechter OpenMVS TRSP

(a) Building Region(Oblique Photography) (b) Building Reglon(ISPRS)
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3.3.2 Redundancy Reduction in Complex Geometries

Vegetation-Specific Optimization:
® Smoothing Term Adaptation: Penalizes view
switches for fragmented surfaces.

3D geometric surface model

® Result: 50% fewer texture blocks compared to

baselines
Waechter OpenMVS
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The most relevant SDGs related to the prggentation ant

11

INDUSTRY, INNOVATION
AND INFRASTRUCTURE

SUSTAINABLE CITIES

1 CLIMATE
AND COMMUNITIES

ACTION

International Federation of Surveyors supports the
Sustainable Development Goals

SUSTAINABLE ™ &%

DEVELOPMENT \J % ALS
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