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-0.2 0 0.2 0.4 0.6 0.8
-0.2

0

0.2

0.4

0.6

0.8

0.11

0.05

0.05

0.13

0.14

0.16

0.73

0.83

0.04

1.09

0.04

0.24

1.77

0.06
0.09

0.41

0.11

1.85

0.29

0.05

0.03

0.22

0.45

1.68

1.69

1.08

0.06
0.05

0.66

0.07

Contours from 0.1 to 2 in increments of 0.1

Key: 0.1 0.5 0.8 1.1 1.4 1.7
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2 Å1, ¯3. , û Ê
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Mean over all 60 trials Mean over last 15 trials

Amoeba

Amoeba2

Amoeba4

Amoeba8

PmaxGlobal

PmaxLocal

PmaxVLocal

Q2

 2.168  2.509

 1.879  2.250

 1.576  1.993

 1.202  1.844

 1.735  1.859

 1.866  2.116

 1.938  2.268

 1.968  2.476

Mean over all 60 trials Mean over last 15 trials

Amoeba

Amoeba2

Amoeba4

Amoeba8

PmaxGlobal

PmaxLocal

PmaxVLocal

Q2

 1.985  2.000

 1.970  2.000

 1.940  1.996

 1.885  1.982

 1.953  1.998

 1.953  1.998

 1.938  1.994

 1.959  2.000

Mean over all 60 trials Mean over last 15 trials

Amoeba

Amoeba2

Amoeba4

Amoeba8

PmaxGlobal

PmaxLocal

PmaxVLocal

Q2

 1.816  2.000

 1.631  1.999

 1.275  1.944

 0.700  1.158

 1.618  1.803

 1.691  1.870

 1.663  1.908

 1.730  1.999
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Mean over all 60 trials Mean over last 15 trials

Amoeba

Amoeba2

Amoeba4

Amoeba8

PmaxGlobal

PmaxLocal

PmaxVLocal

Q2

 1.633  1.728

 1.656  1.839

 1.479  1.849

 1.182  1.802

 1.769  1.909

 1.861  2.092

 1.835  2.117

 1.859  2.388

Mean over all 60 trials Mean over last 15 trials

Amoeba

Amoeba2

Amoeba4

Amoeba8

PmaxGlobal

PmaxLocal

PmaxVLocal

Q2

 1.769  1.771

 1.871  1.890

 1.904  1.954

 1.865  1.936

 1.910  1.979

 1.911  1.984

 1.787  1.868

 1.892  1.944

Mean over all 60 trials Mean over last 15 trials

Amoeba

Amoeba2

Amoeba4

Amoeba8

PmaxGlobal

PmaxLocal

PmaxVLocal

Q2

 0.808  0.861

 0.875  1.009

 0.962  1.388

 0.637  0.956

 1.549  1.738

 1.619  1.843

 1.489  1.756

 1.675  1.947h�l { � Z ��\98 �4� TWk:T �gl>� T � a�Y[Z e X � �ze _ � Y e Zg~�Zga �1�4� TWk:T � Z}Y e�� a �[j YzZ}Z � Y � { � Zgk eUl>���dc\� a � T e Z � Zg~-Z � egf
u2: Flow into tank
u3: Water/Dye mix

x1:
Tank
level

Holding Belt
u1: Tank
shutoff level

Cooling Tunnel

Tank

DyeWater

Mixer
c4: color
f4: flow

f3: Thickener flow

Thickener

c5: color
f5: flow

c6: color
f6: flow

To
Customer

u6: Belt shutoff level

c2: color
f2: flow

S�TWV-X�YzZ � q \�] e TWk©X � l1� Zg| � Y � |�X�b � T � a � Y � bgZ eze |�Z e bgY[TW{&Zg|yTWa �zj Z � Z � �gf

Mean over all 60 trials Mean over last 15 trials

Amoeba

Amoeba2

Amoeba4

Amoeba8

PmaxGlobal

PmaxLocal

PmaxVLocal

Q2

25.297 27.130

27.412 33.216

22.302 26.534

19.858 21.411

28.006 37.237

27.634 37.952

23.012 27.105

36.334 45.589

SUTWV�X�YzZ �gë�\�� Z}Y _ � Yzk l a�bgZ � a �[j Z e TWk�X � l1� Zg| � Y � |�X�b � T � a � Y � bgZ eze}f
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Unreliable
Multipurpose
Machine

Raw
materials

Unpredictable
Demand

;< => ?@ A AB B

CCDD E
E
FF

Finite capacity buffers

Product A
Product B
Product C

Product G
Product H
Product I
Product J

Product F

Product D
Product E

SUTWV�X�YzZ �g¥�\
] k�X � � T �d{�X
G�Z)Y e Z}Yz~ETWbgTWa�V �[l-e-H¼e TWk:T � l Y �%���zj4��e ZË|�Z)�e bgY[TW{&Z}|:TWaJI q$Kdf

Mean over all 24 trials Mean over last 6 trials

Amoeba

Amoeba2

Amoeba4

PmaxGlobal

PmaxLocal

PmaxVLocal

Q2

 1.553  1.897

 1.711  2.859

 0.940  2.179

-1.489 -1.380

-1.521 -1.454

-1.565 -1.518

 0.535  3.352

SUTWV�X�YzZ � o \�� Z}Y _ � Yzk l a�bgZ l1�"�[j Z�k�X � � T �d{�X
G�ZgY �zl�e1H�f

θ

θ

1

2

Goal Hand Position

Noise (+/-)

SUTWV�X�YzZ �\�-\U],� �dTWa � X �}s � � � X �+� X ��H TWa�Z}k l1� TWb e��zl�e1H�f

Mean over all 40 trials Mean over last 10 trials

Amoeba

Amoeba2

Amoeba4

Amoeba8

PmaxGlobal

PmaxLocal

PmaxVLocal

Q2 (Linear)

-0.084 -0.082

-0.092 -0.087

-0.096 -0.096

-0.084 -0.071

-0.051 -0.046

-0.050 -0.042

-0.057 -0.054

-0.062 -0.023

SUTWV�X�YzZ �w�E\�� Z}Y _ � Yzk l a�bgZ � a �[j Z H TWa�Z}k l1� TWb e��[l-e1H�f
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Mean over all 100 trials Mean over last 25 trials

PmaxGlobal

PmaxLocal

PmaxVLocal

Q2 (Linear)

-0.417 -0.368

-0.402 -0.342

-0.475 -0.418

-0.042 -0.021
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