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Abstract

Artificial intelligence clouds help to efficiently develop the autonomous things integrating artificial intelligence technologies and
control technologies by sharing the learned models and providing the execution environments. The existing autonomous things
development technologies only take into account for the accuracy of artificial intelligence models at the cost of the increment of
the complexity of the models including the raise up of the number of the hidden layers and the kernels, and they consequently
require a large amount of computation. Since resource-constrained computing environments, could not provide sufficient computing
resources for the complex models, they make the autonomous things violate time criticality. In this paper, we propose a digital
twin software development framework that selects artificial intelligence models optimized for the computing environments. The
proposed framework uses a load estimation DNN model to select the optimal model for the specific computing environments by
predicting the load of the artificial intelligence models with digital twin data so that the proposed framework develops the control
software. The proposed load estimation DNN model shows up to 20% of error rate compared to the formula-based load estimation
scheme by means of the representative CNN models based experiments.

Keyword : Artificial intelligence cloud, data-driven model, load estimation, digital twin, autonomous things
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Fig. 1. Overview of Digital Twin Software Development Framework based on Computing Load Estimation DNN Model
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E 3 ME0 ASE 2 Al
Table 3. Model spec for experiments

Category Model Input FLOPS(GFLOPs) Memory access(MB)
VGG16 (224, 224, 3) 15.5 746.89
VGG19 (224, 224, 3) 19.67 787.05
ResNet50 (224, 224, 3) 4.12 317,43
ResNet101 (224, 224, 3) 7.84 494
Classification ResNet152 (224, 224, 3) 11.57 682.3
MobileNetV2 (224, 224, 3) 0.32024 162.2
DenseNet121 (224, 224, 3) 2.88 359.7
DenseNet169 (224, 224, 3) 3.42 448.55
DenseNet201 (224, 224, 3) 4.37 581.5
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