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Abstract

A recently developed, minimax approach to the best mechanical alignment
problem and its implementation, the BSTALN program, are applied, in this report,
to a variety of test problems. The data resulted from practical problems of part
alignment in manufactured mechanical systems and have been collected from
inspecting actual parts. The complete data for each problem is provided. Results

of using the BSTALN program for all sets of data are presented.
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I. INTRODUCTION

This report concerns itself with the application of a recently developed
minimax approach to the best mechanical alignment problem [1] and its imple-
mentation in the form of the BSTALN program [2] to several test problems. The
data for test problems, supplied by the Woodward Governor Company [3], resulted
from practical problems of part alignment in manufactured mechanical systems
and have been collected from inspecting actual parts, so the order of the function
values represents the real life situation.

All data sets are given in Section II. Full results of running the BSTALN

program are given in Section III.

II. DATA SETS FOR TEST PROBLEMS
Seven data sets in the form of formatted computer files are presented. The
structure of a data file as well as the codes used are described and explained in

detail in [2].



5 0.299 SAMPLE NO.: 1 (NAME:#692)

9 ©090.9909 0.9060 0.0000 9.0000 ©.9019 6.9990
12 ©-0.8500 1.3682 -0.3769 -9.38750 1.3699 1.3720
12 99.6539 ©.7499 9.6619 6.6639 0.7590 0.7520
12 96.8996 -9.4414 6.8%90 0.901% -0.4410 -9.4380
12 ©-9.5635 -1.5254 -0.56590 -0.5620 -1.5250 -1.5220



7 0.2990 SAMPLE NO.: 2 (NAME:DATAJ)

20.0000 -0.0091 0.0000 O.0009 0.0050 0.0020
0-0.6412 1.1089 -0.6405 1.1094 0.0925 0.9909
9-1.2778 -5.0052 -1.2810 0.06099 0.0025 0.9000
2-9.6295 -1.1191 -9.56405 -1.10%4 0.6625 0.0690
$9.6499 -1.1955 0.6405 -1.10%4 90.0025 0.0000
91.2846 ©0.0083 1.28160 0.6000 0.0025 0.0000
99.6398 1.1126 9.6405 1.1094 0.0625 0.0060

COOOOO®O



i1 9.999 SAMPLE NO.: 3 (NAME:DATA4)
12 9-1.6967 -1.9628 -1.5989 -1.6940 -1.96406 -1.9600
12 9-6.4684 2.5335 -0.4710 -0.4670 2.5490 2.5530
12 $2.3957 -9.9516 2.3%390 2.3979 -0.9520 -0.9480
i2 ©-9.8767 1.36921 -0.8780 -6.8750 1.3690 1.3720
12 90.6621 ©.7502 0.6610 ©0.6639 0.7500 0.7520
12 ©$9.8%9926 -9.4397 0.8%99 9.9019 -0.4410 -0.43890
23 9-9.5632 -1.5233 -1.5260 -1.5210 1.6225 1.6260
18 4-0.6647 -1.1337 -0.9660 -0.0640 1.1358 1.1378
13 50.859%3 ©.6263 0.3590 0.8619 1.6627 1.0647
0 59.6650 -9.7859 0.6550 -0.7860 0.6010 0.00690
23 7-0.96065 1.0265 1.02190 1.0260 1.40533 1.4073



11 9.990 SAMPLE [O.: 4 (NAME:DATA6)
9 ©2.3959 -9.9511 2.3950 -90.9520 0.9010 0.90600
9 ©-1.6948 —-1.9640 -1.6969 -1.9620 0.9919 0.0000
12 09.56625 0.7502 0.6619 H.6639 0.7509 0.7529
12 00.8%9990 -0.4462 0.8990 ©0©.9010 -0.4410 -0.4320
23 ©9-0.5639 -1.5286 -1.5260 -1.5210 1.6225 1.6260
12 2-96.8762 1.36%98 -6.8B720 -0.8750 1.36929 1.3720
® 1-2.8%34 3.50608 -2.8640 3.5919 0.0010 0.00%0
12 1-90.8747 2.3276 -0.8750 -0.8710 2.3250 2.32990
9 40.6048 -0.73854 0.656360 -0.7860 0.0010 0.0060
23 5-6.9657 1.0207 1.02190 1.0269 1.4653 1.4673
18 ©-90.6646 -1.1348 -0.9660 -9.0640 1.1358 1.1378



i1 ©.996 SAMPLE NO.: 5 (NAME:DATA?)
9 22.3965 -0.9522 2.38950 -0.9500 0.0019 0.0990
9 ©-1.6952 -1.9644 —1.5960 —1.9620 9.0010 0.90%0
12 - 20.6629 0.7498 0.6510 0.6630 ©.7500 6.7520
12 96.38995 -9.4404 6.8%990 ©.9010 -0.4410 -0.4380
28 9-9.5627 -1.5241 -1.5260 -1.5210 1.6225 1.6260
12 ©-0.8760 1.3692 -0.87806 -0.8750 1.3690 1.3729
@ 1-2.8645 3.5018 -2.8640 3.5019 0.0010 6.0000
12 1-0.8750 2.3283 -0.8750 -0.8719 2.8250 2.3290
9 40.6694 -0.7859 0.6550 -90.7350 9.0910 0.00659
23 5-9.9648 1.0218 1.0210 1.9260 1.4053 1.4673
13 5-0.0042 -1.1344 -0.06606 —-0.0640 1.1358 1.1378



11 ©6.996 SAMPLE NO.:

9
3
iz
12
23
i2
9
i2
9
23
13

92.3970
©-1.6955
99 .6620
$9.8928
9-9.5629
®-0.8773
1-2.8646
1-9.8764
49.6633
5-9.9642
5-0.0541

-3.9508
-1.9621
9.7507
-3,4393
-1.5281
1.3709
3.3015
2.3274
-0.78535
1.6227
-1.1348

6 (NAME:DATAG)

2.3%50
-1.6969
0.6619
9.8%299
-1.5260
-0.8789
-2.8649
-0.8750
3.65650
1.0216
-9.5660

-9.93550
-1.9629
6.6639
2.9019
-1.5216
-9.38750
3.5019
-9.8719
-0.7860
1.9260
~-0.0640

-8-

0.069010
9.%010
9.7500
-9.4410
1.6225
1.8690
0.0019
2.3250
9.0010
1.4653
1.1358

9.0000

9.9000
9.7520
-9.4380
1.6260
1.8720
9.60600
2.3299
9.8000
1.4073
1.1378



i3 9.999 SAMPLE NO.: 7 (NAME:DATA12)

i2
i2

0-1.6960 -1.9619
?-9.4698 2.5496
92.3954 -0.9517
?-0.8773 1.3765
20.6621 0.7503
20.9014 -0.4385
9-0.5628 -1.5238
4-0.0621 9.4096
4=0.3993 0.9611
4~9.0635 —1.1848
50.8587 9.6280
%9.7519 -9.7473
7-0.9645 1.0233

-1.6969 ~1.6940
~9.4719 -0.4670
2.3230 2.3979
-0.87%90 -0.8740
9.63990 0.6640
-0.4429 -0.4370
~-0.3669 -0.5610
-0.0620 9.4095
-0.3193 9.9012
-0.9650 —-1.1359
0.8600 0.6269
0.7510 -0.75190
-0.2646 1.0249

-1.9640 -1.9600
2.5490 -2.5539
-0.9520 -0.9480
1.6247 1.6289
©.9997 1.0025
1.6000 - 1.0631
1.6224 1.6263
0.0013 0.6000
6.0013 0.0600
0.9010 0.0000
0.2010 0.06090
6.0010 9.90000
0.00190 0.60060
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III. RESULTS FOR TEST PROBLEMS
The results of running the BSTALN program for all sets of data given in
Section II are presented in the form of computer outputs. The information con-

tained in the printed output is described and explained in detail in [2].
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