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s1 A central server receives bus station position information and a target bus station, builds an
undirected bus station network on the basis of the bus station position information, determines a
bus stalion, which meets a preset condition, in the undirected bus station network on the basis of
the target bus station, and takes the bus station s a joint bus station, wherein the target bus
stalion corresponds 1o a target server, and each joint bus station respectively corresponds to a
joint server

ik
» R

H . §2  Afirstclient perturbs locally stored passenger riding information of the target bus station by
sz means of & preset lucal differential privacy algorithm, generates first perturbation data, and sends
g the first perturbation data to the target server
S3  The target server corresponding to the target bus station receives a target time window and the

first perturbation data sent by the first client, and buids a trzining sample set of the target bus
station on the basis of the first perturbation data and the target time window

S4 The target server builds a regression prediction rmodel of the target bus station on the basis of
the training sample set unil a preset building condition is met, and obtains & model parameter of
the built regression prediction madel

; S5 Thetarget server calculates model gradient informatian of the target bus station an the basis of
g the model parameter, and transmits the model gradient information to the central server
$6 A second client respectively perturbs locally stored passenger riding information of the joint bus

station by means of & preset local differential privacy algorithm, respectively generates second
perturbation data, and sends the second perturbation data to the respective corresponding joint
server

S7  The joint server corresponding to the jaint bus station receives a target time window and the
respective correspending second perturbation data, and builds a training sample st of the
respective joint bus station on the basis of the second perturbation data and the target time
window

S8 The joint server builds a regression prediction nodel of the joint bus station on the basis of the
training sample set of the respective joint bus station until a preset building condition is met, and
obtains a model parameter of the respective corresponding built regression prediction model

59 The joint server receives an edge weight, which is transmitted by the central server, of the
corresponding joint bus station, calculates the product of the edge weight and the model
parameter of the regression preciction model, takes the product as a caloulation result, generates
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2 plurality of random numbers on the basis of the calculation result, and distrioutes the random
numbers to alljoint servers

Allthe joint servers transmit the received random numbers to the central server, such that the
central server calculates a model update parameter by using the gradient information and the
random numbers

The central server receives the model gradient information transmitted by the

target server corresponding to the target bus station and the random numbers transmitted by the
joint server corresponding to the joint bus station, calculates the model update parameter on the
basis af the model gradient information and the random numbers, and transmits the madel
update parameter to the target server and the joint server, such that the target server and the joint
server respectively iteratively update the regression prediction model by means of the model
update parameter

After having received the model update parameter transitted by the central server. the target
server and the joint server respectively iterate the regression precliction model on the basis of the
model update parameter until 2 preset stop condition is met, and obtain a trained regression
prediction model
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(57) Abstract: A short-time bus station passenger flow prediction method and apparatus, and a computer device and a storage medium,
which belong to the technical field of artificial intelligence and are applied to the field of intelligent transportation. The method com-
prises: receiving bus station position information and a target bus station, building an undirected bus station network, determining a bus
station, which meets a preset condition, in the undirected bus station network, and taking the bus station as a joint bus station; receiving
model gradient information transmitted by a target server corresponding to the target bus station and a random number transmitted
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by a joint server corresponding to the joint bus station; and calculating a model update parameter on the basis of the model gradient
information and the random number, and transmitting the model update parameter to the target server and each joint server, such that
the target server and the joint server iteratively update a regression prediction model by means of the model update parameter. The
trained regression prediction model can be stored in a blockchain. By means of the method, the effect of short-time bus passenger flow
prediction by means of a regression prediction model is effectively improved.
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