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Experimental Study on Denitrifying Bacteria Solidified Sand

HU Qizhi, LIU Chede,ZHUANG Xinshan
(School o f Civil Engin., Architecture and Environment , Hubei Univ.of Tech.,Wuhan 430068 ,China)
Abstract; Denitrifying microorganisms was used to carry out experiments on microbial induced calcium car-
bonate precipitation(MICP) grouting to solidify sand, and to determine calcium carbonate content in sam-
ples before and after curing. Unconstrained compressive strength(UCS) test, direct shear test and penetra-
tion test were carried out to comprehensively evaluate the solidification effect of the MICP of denitrifying
microorganisms on sand. Research results indicate that the MICP of denitrifying microorganisms has a
good effect on the solidification of sand; the Bio grouting test improves the strength parameters of the
specimen and the plasticity of the soil; and the cement solution with a calcium ion concentration of 0.5
mol/L. and a ratio of 1:2:2 has the best curing effect on sand. The unconfined compressive strength of the
treated sand samples increased by 39.2% , the direct shear strength increased by 53.71% , and the permea-
bility coefficient decreased by one order of magnitude. In the cement solution with the same calcium ion
concentration, increasing the concentration of the nitrogen source Ca effectively increase the strength pa-
rameter; when the concentration of the nitrogen source is the same, increasing the calcium ion concentra-
tion can effectively increase the strength parameter, and has no significant effect on the permeability of the
sample.

Keywords: denitrifying microorganism; sand solidification; strength parameter; permeability coefficient
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A Visual Navigation and Positioning Strategy for the Express Carrying

Robot Based on the Improved Faster R-CNN
TIAN Xingxing, TU Lingying, ZHOU Yiru, QIN Yu
(School of Electrical and Electronic Engin., Hubei Univ. of Tech., Wuhan 430000, China)
Abstract: Aiming at the low accuracy of visual navigation positioning of the current express transportation
robot, a navigation pattern with four small rectangles of different colors is designed on its preset track,
and then the target area in the navigation pattern is detected by using the improved Fast R-CNN. After
then, the reference corner of the target area is extracted by Harris corner detection algorithm, and the ro-
bot coordinates and deflection angle are calculated by PnP algorithm later. The improved fast RCNN is
added convolution layers on basic of Faster R-CNN model. Next, candidate boxes in feature maps of the
multiple convolution layers are generated, and two 3 X3 convolution kernels are used to do the convolution
respectively for direct classification and regression. Finally, the simulation results show that the accuracy
of the two algorithms is both 100% ., but the accuracy of the improved algorithm is improved by 3%.

Keywords: carrying robot; visual navigation positioning; navigation pattern; Faster R-CNN
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