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In the context of smart construction and sustainable development, additive manufacturing 

(AM) technology in the construction industry has been rapidly advancing. However, 

traditional AM equipment relies on fixed gantry system or rail systems, making it difficult 

to meet the demands of large-scale construction scenarios. To address these limitations, 

this paper proposes a mobile, simultaneous printing additive manufacturing system. The 

system consists of a small, mobile platform and a robotic arm, capable of printing single 

structures of any size using a single robot. It features a large printing range, high 

flexibility, and low deployment cost. The system can quickly respond to construction needs 

through autonomous mobility and infrared motion capture for error correction. This 

paper explores scientific issues related to small-scale devices in large-scale construction 

scenarios, including collaborative motion between the mobile platform and robotic arm, 

printing coupling control and distribution algorithms, motion control systems, as well as 

the hardware architecture and software implementation of the system. Through 

positioning and printing experiments, the mobile printing system's positioning accuracy 

and trajectory stability are evaluated, offering promising insights for the application and 

potential promotion of mobile 3D printing technology in the construction industry. 
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𝐾 = 𝐾𝑝 ⋅ 𝛥𝑃 + 𝐾𝑖 ∫ 𝛥𝑃  𝑑𝑡 + 𝐾𝑑

𝑑𝛥𝑃

𝑑𝑡
 (1) 

∆𝑃 = 𝑃𝑇 −  𝑃𝑅

𝑀𝑐 =
𝑇𝑐(𝑅) + 𝑇𝑐(𝐶). 

—

θ = IK(𝑃𝑐)
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𝑀 = f(θ1, θ2, … , θ8) , 

Δθ = arctan2(y − y , x − x )

Δx = x − x
Δy = y − y

Δx2 + Δy2 < ”𝑡ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑” |Δθ| < 0.1

v =
(Δx,Δy,Δθ)

Θ = (𝑃 )

𝑑𝑖𝑠𝑡𝑐𝑝 

𝑟𝑎𝑟𝑚
𝑑𝑖𝑠𝑡𝑐𝑝

𝑟𝑎𝑟𝑚

𝑑𝑖𝑠𝑡𝑐𝑝 𝑟𝑎𝑟𝑚
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