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Abstract

This study focuses on 3D reconstruction techniques based on image recognition, with an emphasis
on the high-level understanding of scanned drawings as a crucial prerequisite. The aim is to realize
the reconstruction of 3D models under the guidance of mechanical knowledge. The image recogni-
tion process is divided into two parts: basic pixel recognition and character recognition. The im-
proved Hough transform method is adopted for basic pixel recognition, while character recognition
utilizes a method based on convolutional neural networks to adapt to the specific characteristics of
actual drawings. Experimental results demonstrate that the model has a significant recognition
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effect, effectively handling interference lines with a high recognition rate of 98.65%. Furthermore,
by leveraging semantic knowledge from engineering drawings, the topological relationship between
basic graphic elements and size constraint graph chains is established to achieve two-dimensional
reconstruction of scanned drawings. Finally, with support from mechanical domain knowledge, 3D
shape reconstruction is realized through comprehensive information utilization and knowledge
reasoning following drawing recognition.
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Figure 1. Classification of shape features
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Figure 2. Classification of precision features
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Figure 3. A holistic approach guided by knowledge
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Figure 4. Flow chart of Graph separation algorithm
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Figure 6. Color sequence table

& 6. BRFIIR

@ RAE—NBRGEERAS R B, RUXZE R ELBP N m e, e AREMER: (5)%&M R AL
AL, WARELRR: EO)F, RBRAHBHZERBGR A, W RANEERA AREER: Q). (2)-
(), RAEW LA RN RERANERINT A 228, hTEERE ARSI, M EZHE—
KT B R AT R AR 3K AU\ 256 Fh eIy, WlEl 6, %F4RH array KREIR.

ZFFIRFHIICER A LR 0 Bifh. ERHAT AR IR R AAOIRES, W AB RS, MR
FIACEE s AR BB AR s TR HCE B\ SRR, KR A )\ Q3 IR 2545 B B2 4 2R 51 R 4 i /2
MR Z e, EEARRGIER 1, BNIZRT DUER, SIUAGEMIER. BT Hilditch 5% 7 5 52 s 1

DOI: 10.12677/mo0s.2025.141109 1204 e RSE TR


https://doi.org/10.12677/mos.2025.141109

I&
CH
IS
48

WHE ALY R AW, SASCRAERE, AR 7 Fos.

(@) EaER (b) 4ife)e IR

Figure 7. Schematic diagram of image refinement results
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Figure 8. Hough transform in line detection
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Figure 12. Segmentation of characters and images
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Table 2. Table of relationships between training cycles, iterations, accuracy, etc.
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18 5050 98.65% 0.0173 0:22:55 0.01
20 5620 98.44% 0.01406 0:24:66 0.01
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Figure 14. Character recognition result
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Figure 21. Example 1 3D reconstruction diagram
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