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1. Hidden Resolution Model

2. Posterior

3. AutoRegressive Moving Average
4. Multiscale Entropy

5. Sample Entropy

6. Coarse-Graining Procedure

7. Finite-Impulse Response
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1. Butterworth

2. Composite Multiscale Entropy

3. Refined Composite Multiscale Entropy
4. Intrinsic Mode Function
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1. Nodes

2. Haar Wavelet Decomposition

3. Adaptive Multiscale Entropy

4. Surface

5. Empirical Mode Decomposition

6. Sigmoid

7. Heaviside

8. Bayesian Gibbs Sampler

9. Vector Autoregression

10. Mixed Data Sampling

11. Unrestricted Mixed Data Sampling
12. Reverse Mixed Data Sampling

13. Reverse Unrestricted Mixed Data Sampling
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1. Mixed Frequency Vector Autoregression

2. Nonlinear Least Square

3. Multivariate Multiscale Entropy (mvMSE)

4. Multivariate Sample Entropy

5. Variable-Based Principal Component Analysis (VPCA)
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1. Long-Short Term Memory

2. Gated Recurrent Unit

3. Adaptive Moment Estimation
4. Days Below Percentile

5. Heating Degree-Days
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1. Fuzzy C-Means Clustering (FCM)
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1. Fuzzy Partitioning
2. Cascade Deep Neural Network
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1. If (temperature is cold) and (hour
ismorning) then (gas_consum ption is
low)

2. If (temperature is cold) and (hour
is night) then (gas_consumption is
low)

3 If (temperature is cold) and (hour
isnightl) then (gas_consumptionis
low) 4 If (tem perature is cold) and
(hour isnoonl) then >
(zas_consumption islow)

5_If (temperature is cold) and (hour
isnoon) then (gas_consumption is
hugh)
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48 rules
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1. If (temperature is cold) and (hour
1smormng) then (gas consumptionis
low)
2. If (temperature is cold) and (hour
is night) then (gas_consum ption is
low)
3. If (temperature is cold) and (hour
isnightl) then (gas_consumptionis
low) 4. If (tem perature is cold) and
(howr isnoenl) then —
(gas_consumption islow)
5. If (temperature is cold) and (hour
isnoon) then (gas_consumption is
high) o
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1.If (temperature is cold) and (hour
1smormng) then (gas_consum ption is
low)

2.If (temperature is cold) and (hour
isnight) then (zas_consumption is
low)

3. If (temperature is cold) and (hour
ismnightl) then (gas_consumptionis
low) 4. If (temperature is cold) and
(hour isnoenl) then —
(gas_consumption islow)

3. If (temperamre is cold) and (hour
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Gas consumption, as one of the most consumed energy carriers
in the country, is very important in crisis management, production
management, allocation and consumption, preventing wastage
and reducing environmental pollution. However, due to the
oldness of the measuring equipment, it is not46 possible to record
data continuously, and the available information about gas
consumption is usually limited to the periodic gas consumption
reports of consumers. Therefore, real-time forecasting of gas
consumption is associated with high uncertainty, and it is not
possible to check the accuracy of the forecast due to the lack of
real-time data. The aim of this research is to intelligently predict
gas consumption in three-hour intervals based on its periodic
consumption information. The method presented in this research
includes three steps.In the first step, using the fuzzy clustering
algorithm, the gas consumption data of household consumers
are divided into three categories: low consumption, balanced
and high consumption. In the second step, using a deep neural
network, the temperature is predicted in three-hour intervals. In
the third step, using a system based on fuzzy logic, the three-hour
gas consumption of household consumers is estimated based
on the predicted temperature, day of the year and time of day.
The implementation of the proposed method on the data of the
city of Birjand shows that the total instantaneous consumption
predicted for all three low-consumption, balanced and high-
consumption clusters follows the average periodic consumption
of the consumers of those clusters with an acceptable error.
Also, the presence of a strong negative correlation between
temperature and gas consumption, especially for balanced
consumers in cold seasons, confirms the influence of gas
consumption on temperature.
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