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Research on Pose Correction and Mapping Techniques for Inspection
Robots Based on CNN-RNN Model
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2. College of Electrical Engineering, Zhejiang University, Hangzhou 310000, China)

Abstract: To address the low accuracy of pose correction and poor performance of environmental mapping in existing in-
spection robots, a novel technique integrating multi-sensor data and deep learning was proposed to enhance positioning accu-
racy and operational efficiency. The pose data from cameras, wheel encoders, and gyroscopes were fused to build a composite
model with convolution neural network and recurrent neural network (CNN-RNN), which is composed of 3X 3 convolution
kernels, 20 convolutional layers. and 5 RNN hidden layers. Based on a scale-invariant {eature transform (SIFT) algorithm,
the environmental image feature were extracted, and the planar grid map was generated by transformation matrix matching
image and BIGEMAP software. Introducing dynamic probabilistic models and improving support vector machines (SVM) to
classify the passable region. Ablation experiments show that the pose correction accuracy of the CNN-RNN model reaches up
t0 99. 5% after 26 iterations, the minimum overlapping ratio of stitched images is 1. 02% , with a passability misjudgment
rate of 1%, and the structural similarity (SSIM) value between the constructed map and the actual environment reaches up
to 1. 0. By integrating the CNN-RNN model and multi-sensor data, the precision of pose correction and the quality of envi-
ronmental mapping are significantly improved., offering a robust solution for autonomous navigation of inspection robots in
complex environments.

Keywords: pose correction; robot positioning; plane raster map construction; inspection robot; ablation experiment
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