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Remaining Time Prediction Based on Improved Transformer

LIU Hai-Zhou, GAO Jun-Tao
(School of Computer & Information Technology, Northeast Petroleum University, Daqing 163318, China)

Abstract: Remaining time prediction helps enterprises improve the quality and efficiency of business process execution.
Although existing deep learning methods have shown improvement in remaining time prediction, they still face challenges
when dealing with complex business processes. These challenges include insufficient utilization of time features and
limited ability to extract local features, leaving room for improvement in prediction accuracy. This study proposes a
remaining time prediction method based on the improved Transformer encoder model. Existing methods ignore event time
features and struggle to capture local dependencies. To address these limitations, this study introduces a time feature
encoding module and a local dependency enhancement module into the model. The time encoding module constructs a
semantically rich and discriminative event time representation by embedding learning and multi-granularity
concatenation. The local dependency enhancement module uses convolutional neural networks to extract fine-grained
local features from the trajectory prefix after processing with the Transformer encoder. Experiments show that integrating
time features and local dependency enhancement improves the prediction accuracy of the remaining time for complex
business processes.
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for trace in traces:
prefix_seq =[] # 2477 trace FIHTEE /741
for i in range(len(trace)):
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#DIR 10 SR [ AH A

for data_point in trace data:

datetime_feature = extract datetime_features(data_point['datetime'])
if datetime_feature not in time_features:
time features[data point['datetime']] = datetime feature
# PR 2: XTRIL R 5 BEAT G i
for trajectory in trace data:
encoded_trajectory = []
for data_point in trajectory:
transformed_point = transform_time_feature(time_features
[data_point['datetime']])
encoded_trajectory. append(transformed point)
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if len(encoded_trajectory) > max_length:
max_length = len(encoded _trajectory)
# IR 3: [ BI%5K padding FIRFHER &
for i, sequence in enumerate(encoded_sequences):
while len(sequence) < max_length:
sequence. append(padding_element) # padding_element #& Tl i€ X
FIRFE TR
encoded_sequences[i] = concatenate features(sequence, trajectory
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# i AL B (R 5
encoded_data = encoded_sequences

return encoded_data
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