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Acquire an image of a road to be monitored

/— 201

v

Acquire the number of vehicles on the road to be monitored, and divide the road to
be monitored into an upstream road and a downstream road based on the image of
the road to be monitored and the number of vehicles on the road to be monitored

202

v

Acquire the number of vehicles on the upstream road and the number of vehicles on
the downstream road in the road to be monitored, and determine a target domain
value based on the number of vehicles on the road to be monitored, the number of
vehicles on the upstream road, the number of vehicles on the downstream road, and
a traffic wave of the road to be monitored

v

Determine that the road to be monitored is congested in a case where the number of
vehicles on the road to be monitored is greater than the target domain value,

FIG. 2
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A device for determining road operation condition acquires an images of a
road to be monitored

!

The device for determining road operation condition analyzes the image, and
divides the road to be monitored into roads in different directions by using a
neural network algorithm

302
-8

v

The device for determining road operation condition respectively acquires the
number of vehicles on roads in each direction of the road to be monitored

303
—

v

The device for determining road operation condition respectively divides the
roads in each direction of the road to be monitored into an upstream road and a
downstream road based on the image and the number of vehicles on the roads
in each direction

304

:

v

The device for determining road operation condition acquires the first number
of vehicles on the roads in each direction of the road to be monitored at each
moment within a second preset time period

305

v

The device for determining road operation condition determines a suspected

congestion moment and a suspected congestion number of the roads in each

direction by calculation based on the first number of vehicles on the roads in

each direction of the road to be monitored at each moment within the second
preset time period

/" 306

v

The device for determining road operation condition acquires the number of
vehicles on the upstream road and the number of vehicles on the downstream
road in the roads in each direction at each moment within a first preset time
period

307
-

v

For the roads in each direction, when determining, based on the number of
vehicles on the upstream road and the number of vehicles on the downstream
road in the roads in each direction at each moment within the first preset time

period, that a congested traffic wave exists in traffic wave of the road to be

monitored at the suspected congestion moment, the device for determining
road operation condition determines a target domain value as the suspected
congestion number

v

The device for determining road operation condition acquires a duration during
which the number of vehicles on the road to be monitored is greater than the
target domain value

v

In condition that the number of vehicles on the road to be monitored is greater
than the target domain value and the duration is greater than a preset time
threshold value, the device for determining road operation condition
determines that congestion occurs on the road to be monitored

FIG. 3
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Upstream road

Upstream road

FIG. 6a

Downstream road Downstream road

FIG. 6b FIG. 6d
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| A device for determining road operation condition acquires image of road to be monitored

l/-401

v
Analyze the image to divide the road to be monitored into roads in different directions by

each direction into J parts

L—402
using a neural network algorithm
v
| Acquire the number of vehicles on roads in each direction of the road to be monitored I"403
¥
The device for determining road operation condition respectively discretizes the roadsin | —404

Analyze the images and the number of vehicles on the roads in each direction and determine
the number of vehicles on each of the J parts of the roads in each direction within a first
preset time period

—405

Determine a cut point k by calculation based on the number of vehicles on each part of the
roads in each direction within the first preset time period

L —406

Determine, according to traveling directions of the vehicles, the road corresponding to the
first k parts of the roads in each direction as the upstream road, and determine the road
corresponding to remaining parts other than the first k parts of the roads in each direction as
the downstream road

—407

¥

Acquire the first number of vehicles on the roads in each direction of the road to be
monitored at each moment of a second preset time period

—408

Acquire the second number of vehicles on the roads in each direction after a preset interval
time from each moment within the second preset time period

409

7
Acquire the third number of vehicles on the roads in each direction before a preset interval
time from each moment within the second preset time period

410

2

Determine, for the roads in each direction, a moment at which the first number is less than
the second number and the first number is greater than the third number as the suspected
congestion moment, and determine the number of vehicles at the suspected congestion
moment as a suspected congestion number

411

¥

Acquire the number of vehicles on the upstream road and the number of vehicles on the
downstream road in the roads in each direction at each moment within the first preset time
period

412

Calculate operation time of the roads in each direction based on the number of vehicles on
the upstream road and the number of vehicles on the downstream road in the roads in each
direction at each moment within the first preset time period

413

L2
Calculate a first growth rate of the upstream road in the roads in each direction among the
roads to be monitored at the suspected congestion moment, and a second growth rate of the
downstream road in the roads in each direction after the operation time from the suspected
congestion moment

414

v
Calculate, for the roads in each direction, a to-be-determined numerical value based on the
first growth rate and the second growth rate

—415

v
Determine, for the roads in each direction, that a congested traffic wave exists in the traffic
wave of the road to be monitored at the suspected congestion moment in a case where the
to-be-determined numerical value is greater than a preset threshold, and determines the
target threshold as the suspected congestion number

416

Acquire a duration during which the number of vehicles on the road to be monitored is
greater than the target domain value

—417

v

Determine that congestion occurs on the road to be monitored in a case where the number of

vehicles on the road to be monitored is greater than the target domain value and the duration
is greater than a preset time threshold value

—418

FIG. 8
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