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SUPPLY, DEMAND AND PRODUCTION DATA 
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Table of Production, Supply and Demand 

YEAR MONTH PRODUCTION (M3) SUPPLY (M3) DEMAND (M3) 

2015 

JANUARY 425,468 158,462 267,006 
FEBRUARY 251,806 0 410,268 

MARCH 127,963 0 127,963 
APRIL 326,785 0 326,783 
MAY 548,957 2 546,957 
JUNE 167,134 2 167,134 
JULY 307,517 2 307,517 

AUGUST 54,298 2 54,298 
SEPTEMBER 234,852 2 234,852 

OCTOBER 181,322 2 181,322 
NOVEMBER 96,531 2 96,531 
DECEMBER 480,204 47 435,204 

2016 

JANUARY 167,529 94,131 120,398 
FEBRUARY 168,355 94,131 168,355 

MARCH 134,565 94,131 134,565 
APRIL 241,028 94,131 241,028 
MAY 406,438 94,131 406,438 
JUNE 199,814 94,131 199,814 
JULY 224,758 94,131 224,758 

AUGUST 512,512 94,131 512,512 
SEPTEMBER 431,233 94,131 431,233 

OCTOBER 262,073 94,131 262,073 
NOVEMBER 102,754 94,131 102,754 
DECEMBER 111,504 94,131 111,504 

2017 

JANUARY 120,398 47 167,529 
FEBRUARY 168,355 47 168,355 

MARCH 134,565 47 134,565 
APRIL 241,028 47 241,028 
MAY 406,438 47 406,438 
JUNE 199,814 47 199,814 
JULY 224,758 47 224,758 

AUGUST 512,512 47 512,512 
SEPTEMBER 431,233 47 431,233 

OCTOBER 262,073 47 262,073 
NOVEMBER 102,754 47 102,754 
DECEMBER 111,504 47 111,504 

2018 

JANUARY 0 0 47 
FEBRUARY 0 0 0 

MARCH 0 0 0 
APRIL 0 0 0 
MAY 0 0 0 
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Table of Production, Supply and Demand (Continued) 

YEAR MONTH PRODUCTION (M3) SUPPLY (M3) DEMAND (M3) 

 

JUNE 0 0 0 
JULY 0 0 0 

AUGUST 0 0 0 
SEPTEMBER 0 0 0 

OCTOBER 327,314 327,314 0 
NOVEMBER 326,749 372,573 281,49 
DECEMBER 0 372,573 0 

2019 

JANUARY 371,427 390 354 
FEBRUARY 135,521 423,521 102 

MARCH 147,817 429,338 142 
APRIL 297,282 454,62 272 
MAY 200,668 463,288 192 
JUNE 103,404 451,692 115 
JULY 120,308 452 120 

AUGUST 202,681 411,681 243 
SEPTEMBER 140,38 444,061 108 

OCTOBER 105,873 439,934 110 
NOVEMBER 91,346 447,28 84 
DECEMBER 100 517,28 30 

2020 

JANUARY 107,66 537,546 87,394 
FEBRUARY 179,655 717,201 0 

MARCH 95,615 812,816 0 
APRIL 116,931 929,747 0 
MAY 120,758 1050,505 0 
JUNE 57,479 1107,984 0 
JULY 41,334 1149,318 0 

AUGUST 49,707 1199,025 0 
SEPTEMBER 73,814 1272,839 0 

OCTOBER 44,346 1271,099 46,086 
NOVEMBER 53,994 1280,624 44,469 
DECEMBER 38,994 1319,618 0 

2021 
JANUARY 118,555 1438,173 0 

FEBRUARY 116,196 1554,369 0 
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Created on Tue Sep 28 11:03:36 2021 

 

@author: MUHRAM SULA IDRIS 

""" 

 

#%% 

 

import pandas 

import numpy as np 

import matplotlib.pyplot as plt 

import skfuzzy as fuzz 

 

#%% 

 

data = pandas.read_csv("D:\ARSIP KAMPUS MUHRAM\Kampus Semester 

8\TA\Anaconda\Data\Data.csv") 

 

print (data) 

 

#%% 

 

x_supply = input('Supply Value (ton) = ') 

y_demand = input('Demand Value (ton) = ') 

 

supply = int(x_supply) 

demand = int(y_demand) 
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x_supply = np.arange(0, 1554, 1) 

x_demand = np.arange(0, 547, 1) 

x_production = np.arange(0, 549, 1) 

 

 

#Generate Fuzzy Membership Functions 

 

supply_very_low = fuzz.trapmf(x_supply, [0, 0, 222, 444]) 

supply_low = fuzz.trimf(x_supply, [222, 444, 666]) 

supply_moderate_low = fuzz.trimf(x_supply, [444, 666, 888]) 

supply_moderate = fuzz.trimf(x_supply, [666, 888, 1110]) 

supply_moderate_high = fuzz.trimf(x_supply, [888, 1110, 1332]) 

supply_high = fuzz.trimf(x_supply, [1110, 1332, 1554]) 

supply_very_high = fuzz.trimf(x_supply, [1332, 1554, 1554]) 

 

demand_very_low = fuzz.trapmf(x_demand, [0, 0, 78, 156]) 

demand_low = fuzz.trimf(x_demand, [78, 156, 234]) 

demand_moderate_low = fuzz.trimf(x_demand, [156, 234, 313]) 

demand_moderate = fuzz.trimf(x_demand, [234, 313, 391]) 

demand_moderate_high = fuzz.trimf(x_demand, [313, 391, 469]) 

demand_high = fuzz.trimf(x_demand, [391, 469, 547]) 

demand_very_high = fuzz.trimf(x_demand, [469, 547, 547]) 

 

production_very_low = fuzz.trapmf(x_production, [0, 0, 78, 157]) 

production_low = fuzz.trimf(x_production, [78, 157, 235]) 

production_moderate_low = fuzz.trimf(x_production, [157, 235, 

314]) 
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production_moderate = fuzz.trimf(x_production, [235, 314, 392]) 

production_moderate_high = fuzz.trimf(x_production, [314, 392, 

471]) 

production_high = fuzz.trimf(x_production, [392, 471, 549]) 

production_very_high = fuzz.trimf(x_production, [471, 549, 549]) 

 

 

#Visualize These Universes and membership functions 

 

fig, ax0 = plt.subplots(nrows=1, figsize=(8, 4)) 

ax0.plot(x_supply, supply_very_low, 'b', linewidth=1.5, 

label='Very Low') 

ax0.plot(x_supply, supply_low, 'g', linewidth=1.5, label='Low') 

ax0.plot(x_supply, supply_moderate_low, 'c', linewidth=1.5, 

label='Moderate Low') 

ax0.plot(x_supply, supply_moderate, 'r', linewidth=1.5, 

label='Moderate') 

ax0.plot(x_supply, supply_moderate_high, 'm', linewidth=1.5, 

label='Moderate High') 

ax0.plot(x_supply, supply_high, 'y', linewidth=1.5, 

label='High') 

ax0.plot(x_supply, supply_very_high, 'orange', linewidth=1.5, 

label='Very High') 

ax0.set_title('SUPPLY GRAPHIC') 

ax0.legend() 

 

ax0.set_xlim([1, 1600]) 
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ax0.spines['top'].set_visible(False) 

ax0.spines['right'].set_visible(False) 

ax0.get_xaxis().tick_bottom() 

ax0.get_yaxis().tick_left() 

 

plt.xlabel('Supply', fontsize=14) 

plt.ylabel('Membership Number', fontsize=14) 

plt.tight_layout() 

plt.grid(True) 

plt.legend(loc=4) 

plt.show() 

 

fig, ax1 = plt.subplots(nrows=1, figsize=(8, 4)) 

ax1.plot(x_demand, demand_very_low, 'b', linewidth=1.5, 

label='Very Low') 

ax1.plot(x_demand, demand_low, 'g', linewidth=1.5, label='Low') 

ax1.plot(x_demand, demand_moderate_low, 'c', linewidth=1.5, 

label='Moderate Low') 

ax1.plot(x_demand, demand_moderate, 'r', linewidth=1.5, 

label='Moderate') 

ax1.plot(x_demand, demand_moderate_high, 'm', linewidth=1.5, 

label='Moderate High') 

ax1.plot(x_demand, demand_high, 'y', linewidth=1.5, 

label='High') 

ax1.plot(x_demand, demand_very_high, 'orange', linewidth=1.5, 

label='Very High') 
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ax1.set_title('DEMAND GRAPHIC') 

ax1.legend() 

 

ax1.set_xlim([1, 600]) 

 

ax1.spines['top'].set_visible(False) 

ax1.spines['right'].set_visible(False) 

ax1.get_xaxis().tick_bottom() 

ax1.get_yaxis().tick_left() 

 

plt.xlabel('Demand', fontsize=14) 

plt.ylabel('Membership Number', fontsize=14) 

plt.tight_layout() 

plt.grid(True) 

plt.legend(loc=4) 

plt.show() 

 

fig, ax2 = plt.subplots(nrows=1, figsize=(8, 4)) 

ax2.plot(x_production, production_very_low, 'b', linewidth=1.5, 

label='Very Low') 

ax2.plot(x_production, production_low, 'g', linewidth=1.5, 

label='Low') 

ax2.plot(x_production, production_moderate_low, 'c', 

linewidth=1.5, label='Moderate Low') 

ax2.plot(x_production, production_moderate, 'r', linewidth=1.5, 

label='Moderate') 



61 
 

ax2.plot(x_production, production_moderate_high, 'm', 

linewidth=1.5, label='Moderate High') 

ax2.plot(x_production, production_high, 'y', linewidth=1.5, 

label='High') 

ax2.plot(x_production, production_very_high, 'orange', 

linewidth=1.5, label='Very High') 

ax2.set_title('PRODUCTION GRAPHIC') 

ax2.legend() 

 

ax2.set_xlim([1, 600]) 

 

ax2.spines['top'].set_visible(False) 

ax2.spines['right'].set_visible(False) 

ax2.get_xaxis().tick_bottom() 

ax2.get_yaxis().tick_left() 

 

plt.xlabel('Production', fontsize=14) 

plt.ylabel('Membership Number', fontsize=14) 

plt.tight_layout() 

plt.grid(True) 

plt.legend(loc=4) 

plt.show() 

 

 

#Fuzzifikasi input SUPPLY 
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supply_level_very_low = fuzz.interp_membership(x_supply, 

supply_very_low, supply) 

supply_level_low = fuzz.interp_membership(x_supply, supply_low, 

supply) 

supply_level_moderate_low = fuzz.interp_membership(x_supply, 

supply_moderate_low, supply) 

supply_level_moderate = fuzz.interp_membership(x_supply, 

supply_moderate, supply) 

supply_level_moderate_high = fuzz.interp_membership(x_supply, 

supply_moderate_high, supply) 

supply_level_high = fuzz.interp_membership(x_supply, 

supply_high, supply) 

supply_level_very_high = fuzz.interp_membership(x_supply, 

supply_very_high, supply) 

 

#Fuzzifikasi input DEMAND 

 

demand_level_very_low = fuzz.interp_membership(x_demand, 

demand_very_low, demand) 

demand_level_low = fuzz.interp_membership(x_demand, demand_low, 

demand) 

demand_level_moderate_low = fuzz.interp_membership(x_demand, 

demand_moderate_low, demand) 

demand_level_moderate = fuzz.interp_membership(x_demand, 

demand_moderate, demand) 

demand_level_moderate_high = fuzz.interp_membership(x_demand, 

demand_moderate_high, demand) 
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demand_level_high = fuzz.interp_membership(x_demand, 

demand_high, demand) 

demand_level_very_high = fuzz.interp_membership(x_demand, 

demand_very_high, demand) 

 

print("") 

print('Supply Membership Degree') 

print(supply_level_very_low) 

print(supply_level_low) 

print(supply_level_moderate_low) 

print(supply_level_moderate) 

print(supply_level_moderate_high) 

print(supply_level_high) 

print(supply_level_very_high) 

print("") 

print('Demand Membership Degree') 

print(demand_level_very_low) 

print(demand_level_low) 

print(demand_level_moderate_low) 

print(demand_level_moderate) 

print(demand_level_moderate_high) 

print(demand_level_high) 

print(demand_level_very_high) 

print("") 

 

active_rule1 = np.fmin(supply_level_very_low, 

demand_level_very_low) 
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active_rule2 = np.fmin(supply_level_very_low, demand_level_low) 

active_rule3 = np.fmin(supply_level_very_low, 

demand_level_moderate_low) 

active_rule4 = np.fmin(supply_level_very_low, 

demand_level_moderate) 

active_rule5 = np.fmin(supply_level_very_low, 

demand_level_moderate_high) 

active_rule6 = np.fmin(supply_level_very_low, demand_level_high) 

active_rule7 = np.fmin(supply_level_very_low, 

demand_level_very_high) 

active_rule8 = np.fmin(supply_level_low, demand_level_very_low) 

active_rule9 = np.fmin(supply_level_low, demand_level_low) 

active_rule10 = np.fmin(supply_level_low, 

demand_level_moderate_low) 

active_rule11 = np.fmin(supply_level_low, demand_level_moderate) 

active_rule12 = np.fmin(supply_level_low, 

demand_level_moderate_high) 

active_rule13 = np.fmin(supply_level_low, demand_level_high) 

active_rule14 = np.fmin(supply_level_low, 

demand_level_very_high) 

active_rule15 = np.fmin(supply_level_moderate_low, 

demand_level_very_low) 

active_rule16 = np.fmin(supply_level_moderate_low, 

demand_level_low) 

active_rule17 = np.fmin(supply_level_moderate_low, 

demand_level_moderate_low) 
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active_rule18 = np.fmin(supply_level_moderate_low, 

demand_level_moderate) 

active_rule19 = np.fmin(supply_level_moderate_low, 

demand_level_moderate_high) 

active_rule20 = np.fmin(supply_level_moderate_low, 

demand_level_high) 

active_rule21 = np.fmin(supply_level_moderate_low, 

demand_level_very_high) 

active_rule22 = np.fmin(supply_level_moderate, 

demand_level_very_low) 

active_rule23 = np.fmin(supply_level_moderate, demand_level_low) 

active_rule24 = np.fmin(supply_level_moderate, 

demand_level_moderate_low) 

active_rule25 = np.fmin(supply_level_moderate, 

demand_level_moderate) 

active_rule26 = np.fmin(supply_level_moderate, 

demand_level_moderate_high) 

active_rule27 = np.fmin(supply_level_moderate, 

demand_level_high) 

active_rule28 = np.fmin(supply_level_moderate, 

demand_level_very_high) 

active_rule29 = np.fmin(supply_level_moderate_high, 

demand_level_very_low) 

active_rule30 = np.fmin(supply_level_moderate_high, 

demand_level_low) 

active_rule31 = np.fmin(supply_level_moderate_high, 

demand_level_moderate_low) 
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active_rule32 = np.fmin(supply_level_moderate_high, 

demand_level_moderate) 

active_rule33 = np.fmin(supply_level_moderate_high, 

demand_level_moderate_high) 

active_rule34 = np.fmin(supply_level_moderate_high, 

demand_level_high) 

active_rule35 = np.fmin(supply_level_moderate_high, 

demand_level_very_high) 

active_rule36 = np.fmin(supply_level_high, 

demand_level_very_low) 

active_rule37 = np.fmin(supply_level_high, demand_level_low) 

active_rule38 = np.fmin(supply_level_high, 

demand_level_moderate_low) 

active_rule39 = np.fmin(supply_level_high, 

demand_level_moderate) 

active_rule40 = np.fmin(supply_level_high, 

demand_level_moderate_high) 

active_rule41 = np.fmin(supply_level_high, demand_level_high) 

active_rule42 = np.fmin(supply_level_high, 

demand_level_very_high) 

active_rule43 = np.fmin(supply_level_very_high, 

demand_level_very_low) 

active_rule44 = np.fmin(supply_level_very_high, 

demand_level_low) 

active_rule45 = np.fmin(supply_level_very_high, 

demand_level_moderate_low) 
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active_rule46 = np.fmin(supply_level_very_high, 

demand_level_moderate) 

active_rule47 = np.fmin(supply_level_very_high, 

demand_level_moderate_high) 

active_rule48 = np.fmin(supply_level_very_high, 

demand_level_high) 

active_rule49 = np.fmin(supply_level_very_high, 

demand_level_very_high) 

 

 

production_activation_1 = np.fmin(active_rule1, 

production_very_low) 

production_activation_2 = np.fmin(active_rule2, production_low) 

production_activation_3 = np.fmin(active_rule3, 

production_moderate_low) 

production_activation_4 = np.fmin(active_rule4, 

production_moderate) 

production_activation_5 = np.fmin(active_rule5, 

production_moderate_high) 

production_activation_6 = np.fmin(active_rule6, production_high) 

production_activation_7 = np.fmin(active_rule7, 

production_very_high) 

production_activation_8 = np.fmin(active_rule8, 

production_very_low) 

production_activation_9 = np.fmin(active_rule9, production_low) 

production_activation_10 = np.fmin(active_rule10, 

production_moderate_low) 
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production_activation_11 = np.fmin(active_rule11, 

production_moderate) 

production_activation_12 = np.fmin(active_rule12, 

production_moderate_high) 

production_activation_13 = np.fmin(active_rule13, 

production_high) 

production_activation_14 = np.fmin(active_rule14, 

production_very_high) 

production_activation_15 = np.fmin(active_rule15, 

production_very_low) 

production_activation_16 = np.fmin(active_rule16, 

production_low) 

production_activation_17 = np.fmin(active_rule17, 

production_moderate_low) 

production_activation_18 = np.fmin(active_rule18, 

production_moderate) 

production_activation_19 = np.fmin(active_rule19, 

production_moderate_high) 

production_activation_20 = np.fmin(active_rule20, 

production_high) 

production_activation_21 = np.fmin(active_rule21, 

production_very_high) 

production_activation_22 = np.fmin(active_rule22, 

production_very_low) 

production_activation_23 = np.fmin(active_rule23, 

production_low) 
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production_activation_24 = np.fmin(active_rule24, 

production_moderate_low) 

production_activation_25 = np.fmin(active_rule25, 

production_moderate) 

production_activation_26 = np.fmin(active_rule26, 

production_moderate_high) 

production_activation_27 = np.fmin(active_rule27, 

production_high) 

production_activation_28 = np.fmin(active_rule28, 

production_very_high) 

production_activation_29 = np.fmin(active_rule29, 

production_very_low) 

production_activation_30 = np.fmin(active_rule30, 

production_low) 

production_activation_31 = np.fmin(active_rule31, 

production_moderate_low) 

production_activation_32 = np.fmin(active_rule32, 

production_moderate) 

production_activation_33 = np.fmin(active_rule33, 

production_moderate_high) 

production_activation_34 = np.fmin(active_rule34, 

production_high) 

production_activation_35 = np.fmin(active_rule35, 

production_very_high) 

production_activation_36 = np.fmin(active_rule36, 

production_very_low) 
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production_activation_37 = np.fmin(active_rule37, 

production_low) 

production_activation_38 = np.fmin(active_rule38, 

production_moderate_low) 

production_activation_39 = np.fmin(active_rule39, 

production_moderate) 

production_activation_40 = np.fmin(active_rule40, 

production_moderate_high) 

production_activation_41 = np.fmin(active_rule41, 

production_high) 

production_activation_42 = np.fmin(active_rule42, 

production_very_high) 

production_activation_43 = np.fmin(active_rule43, 

production_very_low) 

production_activation_44 = np.fmin(active_rule44, 

production_low) 

production_activation_45 = np.fmin(active_rule45, 

production_moderate_low) 

production_activation_46 = np.fmin(active_rule46, 

production_moderate) 

production_activation_47 = np.fmin(active_rule47, 

production_moderate_high) 

production_activation_48 = np.fmin(active_rule48, 

production_high) 

production_activation_49 = np.fmin(active_rule49, 

production_very_high) 

production0 = np.zeros_like(x_production) 
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#Accumulation Graph 

fig, ax3 = plt.subplots(figsize=(8, 4)) 

ax3.plot (x_production, production_very_low,'b', linewidth =0.5) 

ax3.plot (x_production, production_low,'g', linewidth =0.5) 

ax3.plot (x_production, production_moderate_low,'c', linewidth 

=0.5) 

ax3.plot (x_production, production_moderate,'r', linewidth =0.5) 

ax3.plot (x_production, production_moderate_high,'m', linewidth 

=0.5) 

ax3.plot (x_production, production_high,'y', linewidth =0.5) 

ax3.plot (x_production, production_very_high,'orange', linewidth 

=0.5) 

 

ax3.fill_between(x_production, production0, 

production_activation_1, facecolor='b', alpha=0.7) 

ax3.plot(x_production, production_activation_1, 'b', 

linewidth=0.5, linestyle='--', label= 'Production_Activation_1') 

 

ax3.fill_between(x_production, production0, 

production_activation_2, facecolor='g', alpha=0.7) 

ax3.plot(x_production, production_activation_2, 'g', 

linewidth=0.5, linestyle='--', label= 'Production_Activation_2') 

 

ax3.fill_between(x_production, production0, 

production_activation_3, facecolor='c', alpha=0.7) 
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ax3.plot(x_production, production_activation_3, 'c', 

linewidth=0.5, linestyle='--', label= 'Production_Activation_3') 

 

ax3.fill_between(x_production, production0, 

production_activation_4, facecolor='r', alpha=0.7) 

ax3.plot(x_production, production_activation_4, 'r', 

linewidth=0.5, linestyle='--', label= 'Production_Activation_4') 

 

ax3.fill_between(x_production, production0, 

production_activation_5, facecolor='m', alpha=0.7) 

ax3.plot(x_production, production_activation_5, 'm', 

linewidth=0.5, linestyle='--', label= 'Production_Activation_5') 

 

ax3.fill_between(x_production, production0, 

production_activation_6, facecolor='y', alpha=0.7) 

ax3.plot(x_production, production_activation_6, 'y', 

linewidth=0.5, linestyle='--', label= 'Production_Activation_6') 

 

ax3.fill_between(x_production, production0, 

production_activation_7, facecolor='orange', alpha=0.7) 

ax3.plot(x_production, production_activation_7, 'orange', 

linewidth=0.5, linestyle='--', label= 'Production_Activation_7') 

 

ax3.fill_between(x_production, production0, 

production_activation_8, facecolor='darkblue', alpha=0.7) 

ax3.plot(x_production, production_activation_8, 'darkblue', 

linewidth=0.5, linestyle='--', label= 'Production_Activation_8') 
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ax3.fill_between(x_production, production0, 

production_activation_9, facecolor='darkgreen', alpha=0.7) 

ax3.plot(x_production, production_activation_9, 'darkgreen', 

linewidth=0.5, linestyle='--', label= 'Production_Activation_9') 

 

ax3.fill_between(x_production, production0, 

production_activation_10, facecolor='darkcyan', alpha=0.7) 

ax3.plot(x_production, production_activation_10, 'darkcyan', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_10') 

 

ax3.fill_between(x_production, production0, 

production_activation_11, facecolor='darkred', alpha=0.7) 

ax3.plot(x_production, production_activation_11, 'darkred', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_11') 

 

ax3.fill_between(x_production, production0, 

production_activation_12, facecolor='darkmagenta', alpha=0.7) 

ax3.plot(x_production, production_activation_12, 'darkmagenta', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_12') 

 

ax3.fill_between(x_production, production0, 

production_activation_13, facecolor='gold', alpha=0.7) 
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ax3.plot(x_production, production_activation_13, 'gold', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_13') 

 

ax3.fill_between(x_production, production0, 

production_activation_14, facecolor='darkorange', alpha=0.7) 

ax3.plot(x_production, production_activation_14, 'darkorange', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_14') 

 

ax3.fill_between(x_production, production0, 

production_activation_15, facecolor='mediumblue', alpha=0.7) 

ax3.plot(x_production, production_activation_15, 'mediumblue', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_15') 

 

ax3.fill_between(x_production, production0, 

production_activation_16, facecolor='lime', alpha=0.7) 

ax3.plot(x_production, production_activation_16, 'lime', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_16') 

 

ax3.fill_between(x_production, production0, 

production_activation_17, facecolor='aqua', alpha=0.7) 

ax3.plot(x_production, production_activation_17, 'aqua', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_17') 
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ax3.fill_between(x_production, production0, 

production_activation_18, facecolor='tomato', alpha=0.7) 

ax3.plot(x_production, production_activation_18, 'tomato', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_18') 

 

ax3.fill_between(x_production, production0, 

production_activation_19, facecolor='fuchsia', alpha=0.7) 

ax3.plot(x_production, production_activation_19, 'fuchsia', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_19') 

 

ax3.fill_between(x_production, production0, 

production_activation_20, facecolor='olive', alpha=0.7) 

ax3.plot(x_production, production_activation_20, 'olive', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_20') 

 

ax3.fill_between(x_production, production0, 

production_activation_21, facecolor='orangered', alpha=0.7) 

ax3.plot(x_production, production_activation_21, 'orangered', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_21') 

 

ax3.fill_between(x_production, production0, 

production_activation_22, facecolor='slateblue', alpha=0.7) 
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ax3.plot(x_production, production_activation_22, 'slateblue', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_22') 

 

ax3.fill_between(x_production, production0, 

production_activation_23, facecolor='seagreen', alpha=0.7) 

ax3.plot(x_production, production_activation_23, 'seagreen', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_23') 

 

ax3.fill_between(x_production, production0, 

production_activation_24, facecolor='lightseagreen', alpha=0.7) 

ax3.plot(x_production, production_activation_24, 

'lightseagreen', linewidth=0.5, linestyle='--', label= 

'Production_Activation_24') 

 

ax3.fill_between(x_production, production0, 

production_activation_25, facecolor='salmon', alpha=0.7) 

ax3.plot(x_production, production_activation_25, 'salmon', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_25') 

 

ax3.fill_between(x_production, production0, 

production_activation_26, facecolor='orchid', alpha=0.7) 

ax3.plot(x_production, production_activation_26, 'orchid', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_26') 
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ax3.fill_between(x_production, production0, 

production_activation_27, facecolor='olivedrab', alpha=0.7) 

ax3.plot(x_production, production_activation_27, 'olivedrab', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_27') 

 

ax3.fill_between(x_production, production0, 

production_activation_28, facecolor='coral', alpha=0.7) 

ax3.plot(x_production, production_activation_28, 'coral', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_28') 

 

ax3.fill_between(x_production, production0, 

production_activation_29, facecolor='mediumslateblue', 

alpha=0.7) 

ax3.plot(x_production, production_activation_29, 

'mediumslateblue', linewidth=0.5, linestyle='--', label= 

'Production_Activation_29') 

 

ax3.fill_between(x_production, production0, 

production_activation_30, facecolor='mediumseagreen', alpha=0.7) 

ax3.plot(x_production, production_activation_30, 

'mediumseagreen', linewidth=0.5, linestyle='--', label= 

'Production_Activation_30') 
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ax3.fill_between(x_production, production0, 

production_activation_31, facecolor='turquoise', alpha=0.7) 

ax3.plot(x_production, production_activation_31, 'turquoise', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_31') 

 

ax3.fill_between(x_production, production0, 

production_activation_32, facecolor='lightsalmon', alpha=0.7) 

ax3.plot(x_production, production_activation_32, 'lightsalmon', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_32') 

 

ax3.fill_between(x_production, production0, 

production_activation_33, facecolor='violet', alpha=0.7) 

ax3.plot(x_production, production_activation_33, 'violet', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_33') 

 

ax3.fill_between(x_production, production0, 

production_activation_34, facecolor='yellowgreen', alpha=0.7) 

ax3.plot(x_production, production_activation_34, 'yellowgreen', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_34') 

 

ax3.fill_between(x_production, production0, 

production_activation_35, facecolor='firebrick', alpha=0.7) 
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ax3.plot(x_production, production_activation_35, 'firebrick', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_35') 

 

ax3.fill_between(x_production, production0, 

production_activation_36, facecolor='purple', alpha=0.7) 

ax3.plot(x_production, production_activation_36, 'purple', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_36') 

 

ax3.fill_between(x_production, production0, 

production_activation_37, facecolor='springgreen', alpha=0.7) 

ax3.plot(x_production, production_activation_37, 'springgreen', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_37') 

 

ax3.fill_between(x_production, production0, 

production_activation_38, facecolor='mediumturquoise', 

alpha=0.7) 

ax3.plot(x_production, production_activation_38, 

'mediumturquoise', linewidth=0.5, linestyle='--', label= 

'Production_Activation_38') 

 

ax3.fill_between(x_production, production0, 

production_activation_39, facecolor='darksalmon', alpha=0.7) 
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ax3.plot(x_production, production_activation_39, 'darksalmon', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_39') 

 

ax3.fill_between(x_production, production0, 

production_activation_40, facecolor='mediumvioletred', 

alpha=0.7) 

ax3.plot(x_production, production_activation_40, 

'mediumvioletred', linewidth=0.5, linestyle='--', label= 

'Production_Activation_40') 

 

ax3.fill_between(x_production, production0, 

production_activation_41, facecolor='greenyellow', alpha=0.7) 

ax3.plot(x_production, production_activation_41, 'greenyellow', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_41') 

 

ax3.fill_between(x_production, production0, 

production_activation_42, facecolor='brown', alpha=0.7) 

ax3.plot(x_production, production_activation_42, 'brown', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_42') 

 

ax3.fill_between(x_production, production0, 

production_activation_43, facecolor='mediumpurple', alpha=0.7) 
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ax3.plot(x_production, production_activation_43, 'mediumpurple', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_43') 

 

ax3.fill_between(x_production, production0, 

production_activation_44, facecolor='mediumspringgreen', 

alpha=0.7) 

ax3.plot(x_production, production_activation_44, 

'mediumspringgreen', linewidth=0.5, linestyle='--', label= 

'Production_Activation_44') 

 

ax3.fill_between(x_production, production0, 

production_activation_45, facecolor='paleturquoise', alpha=0.7) 

ax3.plot(x_production, production_activation_45, 

'paleturquoise', linewidth=0.5, linestyle='--', label= 

'Production_Activation_45') 

 

ax3.fill_between(x_production, production0, 

production_activation_46, facecolor='mistyrose', alpha=0.7) 

ax3.plot(x_production, production_activation_46, 'mistyrose', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_46') 

 

ax3.fill_between(x_production, production0, 

production_activation_47, facecolor='palevioletred', alpha=0.7) 
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ax3.plot(x_production, production_activation_47, 

'palevioletred', linewidth=0.5, linestyle='--', label= 

'Production_Activation_47' ) 

 

ax3.fill_between(x_production, production0, 

production_activation_48, facecolor='palegreen', alpha=0.7) 

ax3.plot(x_production, production_activation_48, 'palegreen', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_48') 

 

ax3.fill_between(x_production, production0, 

production_activation_49, facecolor='chocolate', alpha=0.7) 

ax3.plot(x_production, production_activation_49, 'chocolate', 

linewidth=0.5, linestyle='--', label= 

'Production_Activation_49') 

 

ax3.set_title('Output Membership Activity') 

 

for ax in (ax0,): 

    ax.spines['top'].set_visible(False) 

    ax.spines['right'].set_visible(False) 

    ax.get_xaxis().tick_bottom() 

    ax.get_yaxis().tick_left() 

    ax.legend() 

 

plt.legend(loc=4) 

plt.tight_layout() 
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plt.show() 

 

# Aggregate all three output membership functions together 

agregated = np.fmax(production_activation_1, 

                    np.fmax(production_activation_2, 

                            np.fmax(production_activation_3, 

                                    

np.fmax(production_activation_4, 

                                            

np.fmax(production_activation_5, 

                                                    

np.fmax(production_activation_6, 

                                                            

np.fmax(production_activation_7, 

                                                                    

np.fmax(production_activation_8, 

                                                                            

np.fmax(production_activation_9, 

                                                                                    

np.fmax(production_activation_10, 

                                                                                     

np.fmax(production_activation_11, 

                                                                                                    

np.fmax(production_activation_12, 

                                                                                                            

np.fmax(production_activation_13, 
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np.fmax(production_activation_14, 

                                                                                                                            

np.fmax(production_activation_15, 

                                                                                                                                    

np.fmax(production_activation_16, 

                                                                                                                                            

np.fmax(production_activation_17, 

                                                                                                                                                    

np.fmax(production_activation_18, 

                                                                                                                                                            

np.fmax(production_activation_19, 

                                                                                                                                                                    

np.fmax(production_activation_20, 

                                                                                                                                                                            

np.fmax(production_activation_21, 

                                                                                                                                                                                    

np.fmax(production_activation_22, 

                                                                                                                                                                                            

np.fmax(production_activation_23, 

                                                                                                                                                                                                    

np.fmax(production_activation_24, 

                                                                                                                                                                                                            

np.fmax(production_activation_25, 

                                                                                                                                                                                                                    

np.fmax(production_activation_26, 
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np.fmax(production_activation_27, 

                                                                                                                                                                                                                                    

np.fmax(production_activation_28, 

                                                                                                                                                                                                                                            

np.fmax(production_activation_29, 

                                                                                                                                                                                                                                                    

np.fmax(production_activation_30, 

                                                                                                                                                                                                                                                            

np.fmax(production_activation_31, 

                                                                                                                                                                                                                                                                    

np.fmax(production_activation_32, 

                                                                                                                                                                                                                                                                            

np.fmax(production_activation_33, 

                                                                                                                                                                                                                                                                                    

np.fmax(production_activation_34, 

                                                                                                                                                                                                                                                                                            

np.fmax(production_activation_35, 

                                                                                                                                                                                                                                                                                                    

np.fmax(production_activation_36, 

                                                                                                                                                                                                                                                                                                            

np.fmax(production_activation_37, 

                                                                                                                                                                                                                                                                                                                    

np.fmax(production_activation_38, 

                                                                                                                                                                                                                                                                                                                            

np.fmax(production_activation_39, 
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np.fmax(production_activation_40, 

                                                                                                                                                                                                                                                                                                                                            

np.fmax(production_activation_41, 

                                                                                                                                                                                                                                                                                                                                                    

np.fmax(production_activation_42, 

                                                                                                                                                                                                                                                                                                                                                           

np.fmax(production_activation_43, 

                                                                                                                                                                                                                                                                                                                                                                    

np.fmax(production_activation_44, 

                                                                                                                                                                                                                                                                                                                                                                            

np.fmax(production_activation_45, 

                                                                                                                                                                                                                                                                                                                                                                                    

np.fmax(production_activation_46, 

                                                                                                                                                                                                                                                                                                                                                                                            

np.fmax(production_activation_47, 

                                                                                                                                                                                                                                                                                                                                                                                                    

np.fmax(production_activation_48, 

production_activation_49))))))))))))))))))))))))))))))))))))))))

)))))))) 

 

 

# Calculate defuzzified result 

production = fuzz.defuzz(x_production, agregated, 'centroid') 

production_activation = fuzz.interp_membership(x_production, 

agregated, production) 
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# Visualize this 

fig, ax4 = plt.subplots(figsize=(8, 3)) 

ax4.plot(x_production, production_very_low, 'b', linewidth=0.5, 

linestyle='--', ) 

ax4.plot(x_production, production_low, 'g', linewidth=0.5, 

linestyle='--', ) 

ax4.plot(x_production, production_moderate_low, 'c', 

linewidth=0.5, linestyle='--') 

ax4.plot(x_production, production_moderate, 'r', linewidth=0.5, 

linestyle='--') 

ax4.plot(x_production, production_moderate_high, 'm', 

linewidth=0.5, linestyle='--') 

ax4.plot(x_production, production_high, 'y', linewidth=0.5, 

linestyle='--') 

ax4.plot(x_production, production_very_high, 'orange', 

linewidth=0.5, linestyle='--') 

ax4.fill_between(x_production, production0, agregated, 

facecolor='darkorange', alpha=0.7) 

ax4.plot([production, production], [0, production_activation], 

'olive', linewidth=1.5, alpha=0.9) 

ax4.set_title('Aggregated membership and result (line)') 

 

# Turn off top/right axes 

for ax in (ax0,): 

        ax.spines['top'].set_visible(False) 

        ax.spines['right'].set_visible(False) 

        ax.get_xaxis().tick_bottom() 
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        ax.get_yaxis().tick_left() 

 

plt.tight_layout() 

print("Defuzzification") 

print("Production: "+str(production)) 








