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Pipelines are important means of oil and gas transportation,
which are widely used in chemical, electric power and mu-
nicipal engineering. However, the pipeline may be cracked
or broken because of factors such as corrosion of the trans-
mission medium and natural disasters. The traditional pipe-
line inspection is done manually, with long inspection time
and large workload. In this case, people invented the pipeline
inspection robot, which greatly improved the detection ef-
ficiency [1–3]. Pipeline detection is divided into internal
detection and external detection, while oil and gas pipeline
detection robot is mainly for internal detection.
Oil and gas pipeline inspection robots, which are widely

used in the detection of oil and gas pipelines, can walk in
pipelines and complete accurate inspection tasks. However,
the control problem of the movement of the oil and gas
pipeline detection robot in the pipeline is the primary pro-
blem, which is divided into two parts: motion control and
attitude control [4]. Under the influence of frictional re-
sistance and fluid medium resistance, the movement of the
robot in the closed pipeline will have speed fluctuations, and
the motion posture cannot be controlled autonomously at the
bend of the pipeline, which is easy to get stuck in the pipeline
and affect the accuracy of the sensor mounted on the de-
tection robot, and even cause damage to the sensor.
At present, there are two kinds of speed control methods

for oil and gas pipeline detection robots. The first method is
fluid-driven control, which adjusts the pressure difference
between the front and back ends by controlling the opening
of the throttle hole on the robot through the speed motor, thus

realizing the control of the forward speed of the pipeline
robot [5]. The speed control process is shown in Figure 1.
The second is motor-driven control, which directly controls
the speed of a wheeled or tracked pipeline robot through a
DC motor [6,7].
The attitude control of oil and gas pipeline detection robots

mainly has the following two methods. One is a visual servo-
based pipeline following scheme, which obtains the required
velocity and position information by CCD camera, processes
the obtained information, and realizes speed control and at-
titude adjustment through the inner and outer loop con-
trollers [8]. However, this solution is limited to environments
with good visual conditions and cannot work in harsh en-
vironments.
The second way is a new structural design in which the

wheel of the pipeline robot has a certain wheel inclination
that makes the robot climb vertically along the pipeline.
Because of the flexible mechanism on the wheel bracket, the
robot has good pipeline adaptability [9]. This scheme has the
advantage of automatic attitude adjustment and simplifies
the attitude control of pipeline robot in pipeline. However, it
is only based on the model development of UGNX software,
which is still in the initial experimental test.
At present, there is no better speed control scheme. Al-

though the fluid drive control system is simple and can use
the energy of the fluid medium for long-distance operation,
the stability of the control system is poor due to the fluc-
tuation of pressure in the pipeline and the change of friction
force between the driving bowl and the pipeline, which
makes the control system vulnerable to the influence of fluid.
The advantage of the motor drive control scheme is that it is
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easy to control the speed and less affected by the environ-
ment. However, its mechanical structure is complex, pipeline
adaptability is poor, it is greatly affected by friction, and it is
difficult to run for long distance because of the influence of
energy supply.
In the future, it is of great importance that the research on

velocity control method of pipeline robot. The main pro-
blems of motion control of gas pipeline inspection robot are
energy supply and speed detection. The future development
direction of gas pipeline inspection robot is to solve the
problem of energy supply through fluid drive. For the speed
control of the gas pipeline inspection robot, the main re-
search goal in the future is how to solve the response delay of
the actuator and increase the anti-interference of the system,
and how to apply the control algorithm to the actual speed
control system.
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Figure 1 Differential pressure pipeline inspection robot speed control process.
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