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Abstract  Physical process and computing system are two aspects of CPS. The former focuses on
processing continuous objects which requires time-dependent models. and the latter takes its
attention in handling the discrete problems (0-1 formalism) in most cases, so it exists great
difference in modeling method of this two aspects. Notice that the traditional modeling methods
focused on states transition in general, which is difficult to predict in such a complicated environment
of CPS, it didn’t truly realize the interaction between the two aspects of CPS. In this paper, we
obtained some discrete data from the real environment, and presented a new modeling mechanism
called DCDM which started from the original data to build a continuous model through a mathematical
method (GMDH). To decrease the relative error between them, we took the feedback control to
the original data to adjust the error. Furthermore, from the adjustment of new discrete data, our
method established the continuous modeling again by repeating the above steps until the error

turns to an acceptable range. DCDM has fundamentally changed the traditional modeling style
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with the proposal of a new modeling direction which models the system from discrete data, and

deeply realizes the integration between the discrete system and continuous system through feedback.

DCDM has the following four advantages: (1) the modeling object is easy to be obtained and

objective to reflect the system itself; (2) DCDM can directly select the suitable parameters

through the GMDH to remove the redundancy attributes and minimize the factors impact on the

system models; (3) Compared to other data fitting methods, DCDM has a simpler complexity to

save a lot of computing time; (4) There is a significant improvement in the error between the

discrete data and the continuous model. Experimental results show that the implementation of

DCDM is faster than the current data modeling method, and it is more obvious with the increase

of data.
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symboling Normalized-losses Wheel-base length width height
—-3,—2,—1,0,1,2,3 from 65 to 256 From 86.6 to 120.9 From 141.1 to 208.1  From 60. 3 to 72. 3 From 47.8 to 59. 8
Curb-weight Engine-size bore stroke Compression-ratio horsepower
From 1488 to 4066 From 61 to 326 From 2. 54 to 3. 94 From 2. 07 to 4. 17 From 7 to 23 From 48 to 288
Peak-rpm City-mpg Highway-mpg price

From 4150 to 6600

From 13 to 49

From 16 to 54

From 5118 to 45400

@ http://archive, ics. uci. edu/ml/datasets/ Automobile, 2003
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which are involved in discrete computing process, logic
communication and feedback control, Cyber system focuses

on the problem of computer science and information profession,
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and its core concept is discrete. On the other hand, physical
system has to face the real existed whole world, the mountain,
the water, weather, sunshine, chemical reactions, biological
genetic, environmental change and so on. It represents the
process, objects and things of the world, all of which change
over time. The main problem of physical system is how to
deal the continuity. So how to design a timed, reliable and
secure CPS must become the main problem in this field. The
design method of traditional embedded system uses code to
realize and analyze the system directly, which has to modify
all the process during the development when an error occurs,
it has to waste manpower and material resources, system
design though code development method has been out-of-date
based its weakness.

In order to solve the modeling problem of CPS, many

researchers focused on the states evaluating, but in the real

situation, with the complexity of physical environment, the
states are difficulty to master. In this paper, we proposed a
new modeling method, which didn’t need to grasp the
running situation of system and but began from the discrete
data which is easy to be get through sensor, network and
other tools, in order to build a continuous modeling. Then,
it must exist error between the discrete data and continuous
equation, through feedback control, our experiment results
showed that our method decreased the relative error effectively,
furthermore, our algorithm realized the connection between
the discrete system and continuous system, which made the
mutual control between them become possible.
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