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Abstract

The movement pattern of the snake is limbless. Its body structure
has excellent terrain adaptability, which becomes a major factor in the
study of bionic snake-like robot. Bionic snake-like robots have been
widely used in search and rescue situations. When the rescue staffs and
large-scale equipment cannot in-depth explore the internal environment,
bionic snake-like robots provide an alternative solution to get the critical
information in real time within the environment. The objective of this
research is to explore the internal environment of the nuclear energy
pipeline. Due to the characteristics of narrow space and high complexity
in the pipeline environment, we developed a snake-like robot with
functions of in-tube traveling motion and pipe wall sampling. The
proposed snake-like robot wuses several specific motor-driven
combination structures with various motion modes to achieve high
stability in-tube movement. A user interface is designed to control and
monitor the snake-like robot inside the pipeline. The functions of the
user interface consist of real-time image feedback, motion control, and
walking route map drawing. We use a six-inch tube to simulate the
internal environment of the nuclear energy pipeline. The experiments

verify that the proposed snake-like robot can successfully move in the



pipeline, explore the pipeline, and collect samples from the tube wall,

Key words: snake-like robot, nuclear energy pipeline, pipeline explore,

pipeline sampling.
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Bl 2.5 : USB TO TTL FTDI FT232R # # E[6]

% 2.1: USB TO TTL FTDI FT232R i 4% B 2 4.4 4 [6]

Model FTDI FT232R
Operating voltage 5V
Single Supply Operation 3.3V ~ 5.25V
Communication Format USB
Ports DTR ~ RX ~ TX
VCC(5V ~ 3.3V) ~ CTS ~ GND
Data transfer rates 300 baud to 1 Megabaud (RS232)
Operating temperature -40°C to 85°C
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% 2.2 : Arduino Pro Mini ¥ § 5 #cdr 4] 8B 2 24 4 [7]

Model Arduino Pro Mini
Microcontroller ATmega328
Board Power Supply 5-12V (5V model)
Circuit Operating Voltage 3.3VorsVv
Digital I/0 Pins 14
PWM Pins 6
Ports UART
SPI 1
12C 1
Analog Input Pins 6
Clock Speed 16 MHz (5V versions)
Size 18x33(mm)
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Model MG90S

Operating voltage 4.8V~ 6.6V

1.8kg/cm (4.8V)

Stall torque
2.2kg/cm (6.6V)

0.10sec/60degree (4.8V)

Operating speed
0.08sec/60degree (6.0V)

Temperature range 0°C~55C

Weight 13.4g

Size 22.8x12.2x28.5(mm)
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Model 12V10A Power Supply
Input voltage 110VAC/220VAC
DC Output voltage 12V
Rated current 10A
rated power 120W
Operating temperature -10°C to 50°C
Size 20x9.7x4.2(cm)
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Model

AX-12A Servo motor

Operating voltage

9~12V(Recommended Voltage 11.1V)

Stall Torque 15.3 kg-cm 212 0z-in
Size 32x 50x 40(mm)
Resolution 0.29°(=300°/1024)
Module Limit 254 valid addresses
Com Speed 7343bps ~ 1Mbps

Operating Angle

300° or Continuous Turn

No-load Speed

59 RPM 0.169sec/60°

Protocol TTL Half Duplex Async Serial
Weight 559
Operating temperature -5°C ~70°C
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B 2.12 : Logitech C615 AR:14#& 8% [14]

# 2.7 : Logitech C615 AR #8242 R+ £ [14]

Model Logitech C615 AR &R
Operating voltage 5V
Video capture Full HD 1080p (1920 x 1080 pixels)
Photo capture 8 Megapixel (3264 x 2448 )
Communication Format USB
View Angles 74°
Focus Auto Focus
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