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(57) Abstract: Provided are a tunnel structure disease multi-scale measurement and intelligent diagnosis system, a floating attachment
device, a multifunctional pan-tilt and a radar-measurement-data-based method for intelligently identifying a target body. The tunnel
structure disease multi-scale measurement and intelligent diagnosis system comprises: a walking portion; a supporting portion, which
is arranged on the walking portion, wherein the supporting portion comprises a rotatable extendable rack, and double mechanical arms
(3, 4) working in parallel are arranged on the rotatable extendable rack; a measurement portion, which is mounted on the supporting
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portion, and is used for carrying out multi-scale measurement on apparent diseases and internal diseases of a tunnel structure that are
at the same position but with different depths, and transmitting measured disease information to a control portion (5); and the control
portion (5), which is configured to build a disease diagnosis model based on a deep neural network. A data set is constructed by using
historical apparent disease and internal disease information, and the disease diagnosis model is trained based on the deep neural network;
and multi-scale measurement information is received in real time, and the types, positions, contours and dielectric properties of internal
and apparent diseases are automatically identified.
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1] Independent claim 1 relates to a multi-scale detection and smart diagnosis system for tunnel structural damage.
2
3
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Independent claim 7 relates to a floating and attaching apparatus.
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[
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[3] Independent claim 15 relates to a multi-functional gimbal.

[4] Independent claim 20 relates to a method for performing smart target recognition on the basis of radar detection
data.
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relationship, and thus do not form a single general inventive concept, and do not satisfy the requirement for
unity in PCT Rules 13.1 and 13.2.

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment
of additional fees.

N

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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