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Scaled Robotics

Digitising the construction site
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Vision—based construction robot for real-time Automation in
Doyunlee et. al. 2024 automated welding with human-robot interaction Construction
Changchun Institute of Recent Advances in Robotics and Intelligent Robots - -
Optics et al. 2024 Applications Applied Sciences
- Development of a Multi-Robot System for Pier ;
Hyo Gon Kim et al. 2024 Construction Machines
Research on the System Design and Target a
Ruocheng Feng et al. 2024 Recognition Method of the Rebar-Tying Robot Buildings
o A scheme of installing ALC wall panels based on Journal of Building
Shuai Li et al. 2024 autonomous mobile robot Engineering
VR map construction for orchard robot teleoperation Computers and
Yundong Wang et al. |2024|based on dual-source positioning and sparse point Electronics in
cloud segmentation Agriculture
Construction inspection & monitoring with g
Srijeet Halder et. al.  |2023|quadruped robots in future human-robot teaming: A JOUE‘ﬁ'ﬁ;eBri%”dmg
preliminary study g g
P p Cobotuptake in construction: embedding collaborative Construction
Meximilian Schoberl et al.| 2023 robots in digital construction processes Robotics
- Long—Horizon Multi-Robot Rearrangement Planning Transactions on
Valentin N. Hertmenn et al. | 2023 for Construction Assembly Robotics
_ Al-powered shotcrete robot for enhancing structural Automation in
Tzu—Hsuan Lin et al. |2023|integrity using ultra—high performanceconcrete and Construction
visual recognition
_ , o . Automation in
Antonio Adan et al.  |2023|Robot for thermal monitoring of buildings Construction
Robot-Assisted Manufacturing Technology for 3D
Danny Friese et al.  |2023|Non-Metallic Reinforcement Structures in Construction Buildings
Applications
Safe Human—-Robot Collaboration in Construction: A Journal of Safety
Yuan Sun et al. 2023 Conceptual Perspective Research
Construction Robotics: From Automation to Annual Review of
Stefana Parascho 2023 Collaboration CRAS
_ Toward automated construction: The Case Studies in
Weiguo Xu et. al. 2022 | design-to-printing workflow for a robotic in-situ 3D Construction
printed house Materials
Liang Yang et. al. 2022 Automated wall-climbing robot for concrete Journal of Field

construction inspection

Robotics
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Mohdi Momeni et. al.

2022

Automated fabrication of reinforcement cages using
a robotized production cell

Automation in
Construction

Ba Xiao et. al.

2022

Recent advancements of robotics in construction

Automation in
Construction

Xinxing Chen et al.

2022

Robot for automatic waste sorting on construction sites

Automation in
Construction

Research on Construction Performance Evaluation of

Lu Wang et al. 2022 Robot in Wooden Structure Building Method Buildings
- - Journal of
Research Focus for Construction Robotics and . .
A%egggggé%%?e;ga 2022 |Human-Robot Teams Towards Resilience in %negslineneg?]%,
: Construction: Scientometric Review Techgnology

XingeZhao et al.

2022

BIM-based indoor mobile robot initialization for
construction automation using object detection

Automation in
Construction

Oscar Wong Chong et al.

2022

BIM-based simulation of construction robotics in the
assembly process of wood frames

Automation in
Construction

Building Information Modeling—Based 3D
Reconstruction and Coverage Planning Enabled

Journal of Field

Yang Zhou et al. 2022 Automatic Painting of Interior Walls Using a Novel Robotics
Painting Robot in Construction
Additive Manufacturing using mobile robots: Cement and

Kathrin Dorfleret al.

2022

Opportunities and challenges for building
construction

Concrete Research

Yang Tian et al.

2022

Automated Rust Removal: Rust Detection and Visual
Servo Control

Automation in
Construction

Application and Development of Autonomous Robots

Shun Zhao et al. 2022|in Concrete Construction: Challenges and Drones
Opportunities
- - - - - Advanced
- Digital twin-driven deep reinforcement learning for - -
Dongmin Lee et al. 2022 adaptive task allocation in robotic construction IEr?f%rnrﬁg‘[:gg

Sungjin Kim et al.

2021

Development of BIM-integrated construction robot
task planning and simulation system

Automation in
Construction

Muhammed llyas et al.

2021

Robot-Assisted Object Detection for Construction
Automation: Data and Information—Driven Approach

Fobotics&
Automation Society

Automated construction for human-robot interaction

Journal of Field

Yi Leng et. al. 2021|in wooden buildings: Integrated robotic construction Robotics
and digital design of iISMARTwooden arches

- Smart component-oriented method of construction Automation in

Aiyu Zhu et al. 2021 robot coordination for prefabricated housing Construction
Interactive and Immersive Process—Level Digital Journal of

Xi Wang et al. 2021 | Twin for Collaborative Human-Robot Construction Computing in Civil
Work Engineering

Edvard P.G. Bruun et al.

2021

Recent advancements of robotics in construction

Automation in
Construction

Nicole E. Carey et al.

2021

Validating a Termite—Inspired Construction
Coordination Mechanism Using an Autonomous
Robot

Frontiers in
Robotics and Al

Sina Karimi et al.

2021

An Ontology—Based Approach to Data Exchanges for
Robot Navigation on Construction Sites

arXiv

Xiang Li et al.

2021

Construction Robot Localization System Based on
Multi-sensor Fusion and 3D Construction Drawings

International
Conference on
Robotics and
Biomimetics

Kereshmeh Afsari et al.

2021

Fundamentals and Prospects of Four-Legged Robot
Application in Construction Progress Monitoring

EPiCSeries in Built
Environment

- - L Advanced

- Simulation and optimization of automated masonry - -
Tobias Bruckmann et. al. | 2021 construction using cable robots llzgf%'rnrﬁg,[:gg
Engineering,

Zhu Huang et. al.

2021

Understanding the key takeaway of construction
robots towards construction automation

Construction and
Architectural
Management
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- Li, S., Zhou, X., Cheng, G., Teng, W., Zeng, Y., Wei, G., & Chen, Y. (2024). A scheme of installing
ALC wall panels based on autonomous mobile robot. Journal of Building Engineering, 94, 109991.
https://doi.org/10.1016/j.jobe.2024.109991

- Shi, Q., Wang, Z., Zheng, Z., Zhou, Z., Wang, Z., Guo, Y., & Wu, P. (2024). Trajectory tracking
control of a wall-building robot in an uncertain viscoelastic environment. Automation in Construction,
166, 105611. https://doi.org/10.1016/j.autcon.2024.105611

- Zhou, Y., Li, P, Ye, Z., Yue, L., Gui, L., Jiang, X., Li, X., & Liu, Y. (2022). Building information
modeling-based 3D reconstruction and coverage planning enabled automatic painting of interior walls
using a novel painting robot in construction. Journal of Field Robotics, 39(8), 1178-1204.
https://doi.org/10.1002/rob.22103
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- Chang, S., Lyu, Z., Chen, J., Hu, T., Feng, R., & Liang, H. (2025). Automated six-degree-of-freedom
Stewart platform for heavy floor tiling. Automation in Construction, 170, 105932.
https://doi.org/10.1016/j.autcon.2024.105932

- Lu, L., Sun, N., Wang, Z., & He, B. (2025). Tile detection using mask R-CNN in non-structural
environment for robotic tiling. Automation in Construction, 171, 106010.
https://doi.org/10.1016/j.autcon.2025.106010

- Wang, S., Zhou, H., Zhang, Z., Zheng, X., & Lv, Y. (2021). Robot Floor-Tiling Control Method Based
on Finite-State Machine and Visual Measurement in Limited FOV. Advances in Civil Engineering,
2021(1). https://doi.org/10.1155/2021/8372815
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Lee, D., Lee, S., Masoud, N., Krishnan, M. S., & Li, V. C. (2022). Digital twin—-driven deep
reinforcement learning for adaptive task allocation in robotic construction. Advanced Engineering
Informatics, 53, 101710. https://doi.org/10.1016/.aei.2022.101710

Xu, X., & de Soto, B. G. (2023). Deep reinforcement learning—based task assignment and path
planning for multi-agent construction robots. In Proc. 2nd Future Construct. Workshop at Int. Conf.
Robot. Autom.(ICRA), pp. 20-23. https://doi.org/10.22260/ICRA2023/0008

Ye, X., Guo, H., & Luo, Z. (2024). Two-stage task allocation for multiple construction robots using
an improved genetic algorithm. Automation in Construction, 165, 105583.
https://doi.org/10.1016/j.autcon.2024.105583
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5.3. BNY HIY
53.1. BHd =24 e I YHE

o dHd 240 AEEH= HIEFE

™

|'|O

= AHEMRN AR5

rr

T MYHZE /HEE.

- = Ao

= AIR7|1ZH2 2026E~2030H(5), & AKH| 280.09 2.
- 2 AIRE 409 MELHZ FHE0 UM, 1RHEE 20.09 8, 2XHEE 78.09 ¥, 3XHEE 65.0
o @, 4XHE 65.09 ¥, bRHAE 50.0% 20| 22t AQH0] T AlHl= 280.09 #1202 AQF,
5.3.2. HYFH

o2 A ZHY 2N Hoje BSXY AMAZ 229 HEHS £,

— ="

=
=
- HEY A2 AUHE0] S=E= 20308 O|=RHO|H, 203188H sk A= thge.

|:|OII

— -
5 v (M(T)* Gy < C, xS, <X V,)
" T=12031 (1+7r )(T 2025)
B, 2 MY AZ &M C,: R&D7|0E(%)
M,(T): TAZ o4& AMASER AN 72 S ARstE S E(%)
s 71Ee AMH £+ 7|2t V. BIPRIZ(%)
.C,0 MH7IHE(%) . AP Eolg(%)
O A2t SSFE A&
o SAEY istridRs] ASE0F MESAI SFE 7|8AH0 OEEH AN ASSA 7G2S 20194
1312 1,332920|A 20234 166X 316YECZ HEF5| S7tot U2

-

° 0] & OHIE(ESSFH)2 A UEISAL 7|9H9| 39.68%E AHAIE.

B 72. UEZ0F NESA SRE J|GLH(EX SAT)

(HH2: A)
= 2019 2020 2021 2022 2023 A HIS

2yl 1,311,332 | 1,301,181 1,425,791 1,630,528 | 1,660,316 | 7,329,148 100%
CHEZE U

of ) e 49,515 50,998 64,178 67,221 47,253 279,165 3.81%

OHItE 518,750 516,144 567,045 627,649 678,258 | 2,907,846 39.68%
=748

HE A 107,178 104,571 110,196 113,287 95,755 530,987 7.24%

(=ksx i)

AL

oﬁ%'ﬂEl‘ 77,211 67,169 67,094 69,711 58,540 339,725 4.64%

AMEE4Y 128,257 123,728 133,967 147,322 162,377 695,651 9.49%
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HZMHE 32,047 34,013 37,641 43,068 46,215 192,984 2.63%
SH . SEAA 33,279 38,902 34,556 36,639 44,823 188,199 2.57%
=1aml 35,738 36,089 33,673 38,901 47,074 191,475 2.61%
£ 19,357 18,165 17,915 17,620 16,669 89,726 1.22%
e mE= =] 9,132 9,169 7,787 7,857 8,105 42,050 0.57%
HEUMAZ 474 388 735 693 737 3,027 0.04%
A ZS|EA 4,002 4,161 3,826 3,579 3,898 19,466 0.27%
A% LREH 3,652 4,285 5,096 7,785 7,999 28,817 0.39%
TAIAIA 10,006 8,409 7,745 8,064 7,160 41,384 0.56%
S AYENUE 171,011 165,642 191,940 261,680 242,200 | 1,032,473 14.09%
7|AH17|14R| 1,695 1,809 252 804 695 5,255 0.07%
HUNMARHE 3,488 4,158 6,601 8,692 6,451 29,390 0.40%
S} 35,530 43,911 57,754 84,477 98,419 320,091 4.37%
ElO|28UE * * : : : , 37%
QS KRIA 1,491 1,503 2,131 2,284 2,343 9,752 0.13%
J|ERAE 69,519 67,967 75,659 83,195 85,345 381,685 5.21%
o SSTH VMO F? mU SsFH £ I FHHEHZE S I2st HHQ AE MES ol
2019E~2023" Z=ZE 7|00 TIHQOI 58X 1,569 20| ZAH| 7t 59| 2018 15| ¢
of 201992 E 2023E7MX|S| AHIKEIMESES BAQ 24%E 7|EL= ot 0F S7fct= A
OF J1Y6IH AA6HS.
H 73. AHXIEIIMEE TA (2019~2023)
€1 2019 2020 2021 2022 2023 2oliag
=2/ coc&E
E7NEE 0.4 0.5 2.5 5.1 3.6 2.4
O 422 23 A
o SETH AT AZe HIZ2 2 82%0f ofHolH, 0 & LFHI7t &F 46%2] HIES XiK[ot=
Ao2 BEME 7Ad=HR Lo F =HE2 FJU|HES SOt MAY M0 ME L 2H| ST A7t
S ACE HO|H, 0|F HUFEMO AMI|IEC=E 7H-e
o IESH 20199 ot=m7ddMAATHC ALEH TM0 MEH U HA7(9 Xsd HETH 2 227]
=9 &2 55% £FO= TAHE HE Z. 2 AH0 Oist ZAHA EBEd 2AM2 4 229 &8
+&0| 37t A2 At=RE|LE, EH0l A™ES Qo 5.5%EC= LMGICI 7ot Albtet
H 74 2 N2 Sdll MR 7istt S8 HEZEE AH
(Et9I: ofed)
12 2031 2032 2033 2034 2035 2036 2037 Y|
SSFH AE 703,073.8 | 719,947.6 | 737,226.3 | 754,919.7 | 773,037.8 | 791,590.7 | 810,588.9 | 5,290,385
BSEE ABAH
©2%) 576,520.5 | 590,357.0 | 604,525.6 | 619,034.2 | 633,891.0 | 649,104.4 | 664,682.9 | 4,338,116
SSTH ASAE
=12 265,199.4 | 271,564.2 | 278,081.8 | 284.755.7 | 291,680.9 | 298,583.0 | 305,754.1 | 1,995,533
(AIZAIES| 46% HQ
EXAY 145860 | 14,9360 | 152945 | 156616 | 16,0374 | 164223 | 168165 | 109,754.3
(.L2H|9| 55% EHY) e e " s s S e T
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O A7z

2 2 240IM 8T MYIIHES (2 AFY oA (@h)/(2 AY GlAHRH + RAH (F7HTIZH At
& OAH= AHSIRCOM, 19.6%E HET,
- NTISE &%t Z2 11897H2015~2026H) XS HHEZED = RAD AHES AMSIH &
39719 AHE MER
- 3970 =7 R&D AIZCel = AH|= 9 27419 € DIZF R&D AlH|E Sl |aXEHEAMRO
2023 XSS 311510 FR(23.4%):217K76.6%)2| HIEE <f 897.3AUHUCE A=F!
- £ AiHIE 700.09 2eZ AH7|HE2 284.0/(284.0+274.1+897.3) = 19.5%%
H 75 712 3 QA A L AR GILHEX: NTIS)
NO HHY(EE) A
1 QZXIs 7I0[HA A HH BZ J|& WY 522.50
2 Al 7|8t 2R 7|& RaaS 22Y AHHE 25.00
3 CIXIE 7[8t AFAS 2 XMz 7|s0E 13,627.20
4 ZA7| 7|8 ZALE FREEL L BH 29 HEEH EX ANE HY 370.00
5 U4 Ax= 2EHYs IHE /o X524 422 7| MY 134.60
6 ALY 1 Nags AMS Rt 718 HE 712 100.00
7 01715 Hd2x &M A AlS HAEHE AAH 600.00
8 HE[H0[0] O EZS 0|8t NS 0|0t DY XeFd =28 7Y 462.50
9 AIFCXEHER 7|4 IFN3Y Hd2R 246.46
10 | 74 S0t tISS st ZAUX-22 Y 7|8 O=H 744 22 AAH” Y 1,083.00
11 | QGXh=E UKL DSt HSS fIst I™HY FH MM 7|8 HY OREX IS 22 WY 397.563
12 | O=H 74 22 7|8 7|8 232 E MY %A 2E NS 22 7Y 154.07
13| 4 2 MY 22X ZHEXE Qo AAE Y 13.93
14 | 7MY S0t SiZE Qo td=ER E FEUN 7|8 88 78 2TE HiE I 4X| =22 7Y 124.00
16 | XNESTHY=RS 8% AT ALK MEHES AMH|A 335.00
16 | =M #2= |AESE 2 232E XT 22 AA” Y 720.00
17 | Xs¥ HoE-0AY HSER MY 490.00
18 | IZ2|Y 7|8t X|ot=A| 28 HMES gt 22 Xsst A47|E (1)(20229 %) 150.00
19 | 7iH SHEEYRE 7SS 7|86t 744 Z=2X8 O EX Y0l2ig =29 ANE i 3 AEA 8.00
20 | ALEIE F3 222 2%t DCNN 7|8t HMSIE 24Xt oty T7t D 219.95
21 | gy MEE 229 XNEFY Hs WHE flet MM 88 7= 685.53
22 | D) 7|8t X|StAl AME gt Z2PPHAE RR HIE JIE (1) 112.50
23 | QZtSetd WE HX| - ofd ESEE E ASHM MY 699.80
24 | 2R 8 AQXUS gt A S2Y T8t HHXA R MO T|E 62.98
25 | HESER IMP|sS 8% Xs¥ ARRUY FAER 1,208.00
26 | QU3Xs 7|8t Xt 5 #H(Extra-Limb)g #He U4 22X €Y 2R 407.50
27 | Q-ER HSHES St @ MM 7S50 et AL 131.62
28 | AOIE HMO7|= 7|Hte] ZE2|FHAE HIYT MX|E 7MHER 7HY 134.00
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B 76. 7189 3NH +EACN2

St

mo|7

Z

>
bl

IPC CODE = TCT 3Yu
B25. 0fLIZ#|0|Ef(manipulater); HHLIZH0IE| FXIS 2= HEB2 74
2M0| o5t wel AW 2M W 2 HOO| AR oJFt 73| Ei
GO1S £z ZY; P MY BHAF EE XA AIB o3t 9IX| Ei 8
ST Bl JIEtS MRS ABSHE QAR WA
GOSD HIE7|E wago] Mo £ A 74

Bz @A+ ) =
5.33. He| & BHd =24 2%
o BETY UZER NYS S5t AYEAS 20314 67.49 04 20379 o 77.79 0| L5
O, £ HEHIR 507.29 Q.
o 2 NS S8 AU & HolS SAIIRIR ISR of 341.29 20| EEEUS.
H77. 8859 048 NS 22 712 B Y 20
& 2031 2032 2033 2034 2035 2036 2037 e
BRAE (98) | 14,586.0 | 14,936.0 | 15,294.5 | 15,661.6 | 16,037.4 | 16,422.3 | 16,816.5
Al 712 19.5% 19.5% 19.5% 19.5% 19.5% 19.5% 19.5%
R&D 7|0i& 35.40% | 35.40% | 35.40% | 35.40% | 35.40% | 35.40% | 35.40%
Mest H3E 16.00% | 15.00% | 15.00% | 15.00% | 15.00% | 15.00% | 15.00%
87t 7txlg 44.60% | 44.60% | 44.60% | 44.60% | 44.60% | 44.60% | 44.60%
HEHEY () 67.4 69.0 70.7 724 741 75.9 77.7 507.2
THolo| SxH7Hx| 51.8 50.7 49.7 48.7 47.7 46.8 45.8 341.2
- 2 A GIUHY 01F 20311E-2037HMK & 34129 RO AIRAE MO0 WAMSIH, AQcl=
HIZS 2026\4~2030E71X| 246.79 £10] AQF0| L2t B/C Ratios 1.382 241g
H 78 B85 U8AZ 22 7|2y HI8 ¥ Holo 55
o HIg (2 #) mo| (o @)
= H Aol BRI} Byt BRI}
2026 24 22.97
2027 56 51.28
2028 75 65.72
2029 88 73.79
2030 41 32.90
2031 67.4 51.8
2032 69.0 50.7
2033 70.7 49.7
2034 72.4 48.7
2035 74.1 47.7
2036 75.9 46.8
2037 77.7 45.8
A 284 246.7 507.2 341.2
B/C Ratio (341.2 / 246.7) 1.38
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