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Regions

typedef struct regionlist /* List of all Regions (polygons) */
int regi onNum /* Regi on nunber */
char *nane; /* Regi on nane */
doubl e area, desiredArea; /* Current and desired area */
doubl e initial Area; /* Starting area */
doubl e dat a; /* Variable data for cartogram base */
doubl e areaError; /* Percent error fromdesired area */
doubl e perineter; /* Length of perimeter (for Edge Prop. Springs) */
doubl e initial Perineter; /* Initial length of perineter */
int hasFi xedPoi nt ; /* Does Region have a fixed point? 0=No, 1=Yes */
int nurrRegi onPoi nt s; /* Number of points (vertices) in this region */
int *r egi onPoi nt ; /* Pointer to active array of point indices */
int numOr i gPoi nt s; /* Number of original points in this region */
int *ori gPoi nt; /* Array of indices into original Point array */
int nunSi npPoi nt s; /* Number of sinplified points in this region */
int *si npPoi nt ; /* Array of indices into sinplified Point array */
int nunKeyPt s; /* Number of key points in this region */
struct regionlist *prev, *next; /* Next and previous Regions */
struct edgeli st *regi onEdge; /* Pointer to active list of edges */
struct edgeli st *ori gEdge; /* List of original edges */
struct edgeli st *si npEdge; /* List of sinplified edges */
struct intersectlist *intersect; /* List of intersections in this region */

} regionlList;

Region edges

typedef struct edgeli st /* List of all Edges within a Region */
int edgeNum /* Edge nunber (w thin region) */
doubl e | engt h; /* Current |length of Edge */
doubl e initial Length; /* Initial edge length (for edge prop. springs) */
doubl e PPI engt h; /* Proportional length w.r.t. region perineter */
Dpoint3d initOrientation; /* Initial orientation (for orientation springs) */
int | ast Z; /* Z value of last Orientation cross product */
struct edgelist *prev, *next; /* Next and previous edges within Region */
struct pointlist *p[2]; /* 2 Points that make up this Edge */
struct regionlist *edgeRegion; /* Pointer to parent Region */

} edgeli st;

Global point array

typedef struct pointlist /* List of all Points (vertices) in the system */
int poi nt Num /* Uni que Poi nt numrber */
Dpoi nt3d pos; /* Vertex position (x) */
Dpoi nt3d vel ; /* Vertex velocity (xdot) */
doubl e wt ; /* Area force snpoot hing weight factor */
doubl e X0, YO; /* Initial position (for orientation springs) */
int fixed; /* Fixed vertex? 0=No, 1=Yes */
int Xi ndex, Yindex; /* Index into sparse matrix JJ" */
int keyPt ; /* Map Key Point? */
doubl e forceX, forceY; [/* TOTAL FORCE accunulators in X and Y */

}

poi nt Li st ;



Hinge constraints
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typedef struct hingelist /* List of all Hinges connecting adjacent edges */
int hi ngeNum /* Hi nge nunber */
doubl e angl e; /* Current hinge angle */
doubl e initial Angl e; /* Initial hinge angle */
struct hingelist *prev, *next; /* Next and previous Hi nge */
struct edgelist *wW 2]; /* 2 Edges that this Hinge connects */

} hingeli st;

Global key points and their simplified edges

typedef struct keyedgeli st /* List key point edges */
int kpt1, kpt2; /* Endpoi nts (key points) */
int regi onNum /* Region nunber (to prevent duplicate traversals) */
struct keyedgelist *prev, *next; /* Next and previous key point edges */
struct sinpedgelist *first, *last; /* List of sinplified edges btwn key pts */

} keyEdgeli st ;

typedef struct sinpedgeli st /* List of sinplified key edges & their pts */

{
int skpt 1, skpt?2; /* Endpoints (sinplified secondary keypoints) */
int numOr i gPoi nt s; /* # of original points between endpoints */
int *ori gPt Num /* Array of original point indices */
doubl e *u, *v; /* UV offsets of orig point wr.t. simp line */
doubl e initial Length; /* Initial length of sinplified line */
struct sinpedgelist *prev, *next; /* Next and Previous sinplified edges */

} sinpEdgelLi st;

Intersections

typedef struct intersectlist /* List of intersecting edges & their forces */
char i nt Type; /* Type of intersection: A B, C or D */
int nurkEdges; /* # of edges involved in intersection */
edgeli st *w4]; /* Array of 3 or 4 edge pointers that intersect */
int nunmPoi nt s; /* # of points receiving penalty forces */
poi ntList **pt; /* Array of pointers to points */
doubl e *fX *fY; /* Intersect Penalty Force to apply to each pt */
int num ntersectlter; /* # of consecutive iterations of intesection */
int appl i ed; /* Forces was applied during this iteration? */
struct intersectlist *next; /* Next intersection node for this region */

} intersectlList;

Sparse matrices

typedef struct sparsematrix /* Structure for Sparse Matrix */
int row, /* Row index into "full-size" natrix */
int nunDat a; /* Nunmber of data elenents in this row */
doubl e *dat a; /* Sparse matrix data */
int *col ; /* Colum index into Sparse matrix data */

} sparseMatri x;
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DebugToFi | e
CreateDatal nputFil e
Creat eRepl ayFil e

UseRoonSi nplification
Nurber Of Si npl i ficati ons
Sinplificati onOffset Percent

Nunber Of I t er ati ons
EndWhenTot al Err or LTPer cent
Ti meSt ep

M ni munfFor ceOnPoi nt

Maxi munfFor ceOnPoi nt

St agnati onLimt

Fi xBoundar yPoi nt s

UseHor/ Ver Ori ent ati onSpri ngs
Ori ent Spri ngCosi nePower ( Nos)
Ori entationSpringConst (Kos)
Orientati onM nSpringAngl e
Ori entati onMaxSpri ngAngl e

UseEdgeLenPr opSpri ngs
EdgelLenPr opSpr Const ant ( Keps)

Ar eaSpri ngConst ant ( Ke)
Const r ai nt Snoot hi nghi st ance

UseHi nges

Hi ngeSpri ngConst ant ( Kh)

Hi ngeM ni munSpri ngAngl e

Hi ngeSpri ngCosi nePower ( Nh)

UseEdgelLengt hSpri ngs
EdgelLenSpri ngConst ant ( Kes)
EdgeSpri ngCosi nePower ( Nes)
M nWal | Lengt hFact or

Prevent | nt ersections
Penal t yFor ceCont ant ( Kp)

PauseDuri ngRefresh

Dr awConst r ai nt For ces
Drawerti ces

Li neDr awi ngMagni t ude

Cr eat eEl enrent sAt End

Creat eEl enentsAll I terations
RefreshAfterNiterations

Pri nt Poi nt St at sSAft er Eachl ter
ReadMapDat aFr om nput Fi | e
<EndO Fi | e>

30
20.0
30.0

or
[EY
9]

oOr Wk
C5f
o o
a1

o

RPRPNORRPORO NP
&) o :
o

94



APPENDIX C

SAMPLE MAP DATA FILE



1996_US_Pop
Nurber of Poi

arWNEFRO
NN
[6)]
o
©

743 8698.

Nurber of Roo

0 4273084

253 252
261 260

1 2509793

211 210
141 209

2 4428068

649 150
602 601

3 3187823
591 590
608 609
618 619
628 629
638 639

4 381611
726 727
736 725

5 3822676
80 136

6 3274238
490 491

ul ation
nts_1996_US_Pop
2427

13 3182.03
ms_1996_US_Pop
00 16 AL

251 268 267
259 258 257

266
254

00 17 AR
166 165 159
208 207 206

160
205

00 16 AZ
151 651 650
645 646 647

607
648

4.00
600
610
620
630
640

47 CA

601 602
611 612
621 622
631 632
641 642

00 13 CC
728 729 730
724

.00 7 CO
149 150 598 82
.00 7 CT

492 475 474 473

543213.00 4
408 407 435

724842.00 7
436 437 438

14399985. 00

DC
434

DE
439 426

52 FL

10 7353225
294 293
267 268

280 279

298 299
261 262
294 308
317 318
327 328

.00 23 GA
292 291 290
277 287 286
278

289
285

744

52

265

145
204

606

81

472

288
284

264

144

605

733

264
283

263

143

604

735

265
282

262

142

603

734

266
281

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

2851792
50 83
77 76
54 53

1189251.

563 564
539 540
580 581

11846544. 00

5840528

131 130
107 108
118 117

2572150

79 132

3883723

336 337
137 101
124 125
117 341

4350579.

.00 24 1A

583 584

33 IL
112 111
102 101
92 90

00 24 IN
129 128 127
109 110 111
116 115

00 7 KS
133 134 135

00 36 KY

338 339 340
102 103 104
126 127 128
342 343 344

00 49 LA

634487.00 10 LI

718 719

2843993

6750357.

663 664
673 674
680 681
660 661

5710741.

726 743
489 488

5071604

417 424
433 409
421 420

1243316.

526 525

5358692.

720 457 458

00 43 ML

61 60 59
710 709 708
700 699 698
692 691 690
38

00 37 M

665 666 667
675 676 677
682 683 684
662 685 654

00 20 MA
495 494 493
487 742 741

00 24 MD
425 426 427
408 434 435
419 418

00 30 ME

486 485 484
517 516 515
507 506 505
.00 35 WN

35 34 33
4 3 2
22 21 20
12 11 10

00 28 MO

126
112

136

499
740

428
407

524

504

32

19

125
113

80

490
739

429
406

523

503

31

18

124
121

472
738

430
405

522

502

30

17

123
120

471
737

431
404

521

501

29

16

91

538
579

122
119

476
727

432
422



26

27

28

29

30

31

32

33

34

35

36

37

38

98 99
143 144
91 90

100 101 137
145 135 134
92 93 94

2716115. 00 18 Ms
204 205 251 252 253
217 216 215 214 213

879372. 00 23 Mr

588 587 586 585 584
578 577 576 575 574
589 564 563

7322870
373 287
380 379
363

00 21 NC
277 276 275
378 377 376

643539.00 9 ND
1 2 3 4 5

1652093. 00 15 NE
64 74
69 70

1162481.
483 484
479 480

00 14 NH
485 486 487
481 482

7987933
438 437
458 457

00 19 NJ
440 441 442
456 455 454

1713407.
155 154

00 10 NM
153 152 151

1603163
601 600

00 10 Nv
590 567 566

17550287. 00
459 446 447
465 466 467
475

21 NY
448 449
468 469

11172782. 00
362 361 360
341 117 118
349 348 347

24 OH
359 358
356 355
346

3300902.
164 163
159 158

00 14 X
162 161 148
157 156

3203735
533 534
567 590
529 530

00 24 OR
535 536 537
591 592 593
531 532

254
212

583
573

274

375

78

488

443

453

150

649

460

470

357
354

149

538

255
210

582
572

273
374

79

489

444
452

149

648

461
471

345
353

136

571
595

256
211

581

272
366

80

476

445
451

148

647

462
472

344
352

135

570
596

141

219

580

382
365

81

477

446
450

147

646

463
473

343
351

145

569
597

142

218

579

381

364

82

478

459

146

645

464
474

342
350

160

568
528

39

40

41

42

43

44

45

46

47

48

49

50

51

12056112. 00 17 PA
423 349 350 449 448
442 441 440 437 436

990225.00 9 R
493 494 495 496 497

3698746. 00 20 SC
363 364 365 366 367
279 280 281 282 283

732405.00 15 SD
73 72 71 70
28 67 66 65

69
64

5319654.00 19 TN
208 209 141 140 139
274 275 276 277 268
19128261. 00 51 TX
168
178
188
198
161

2000494
566 565

00 6 UT

599 598 150
6675451. 00 42 VA
384 385 386
338 337 389
397 398 399
407 408 409
415 416

588654. 00 11 VT
469 468 482 481 480
470

5532939.
562 561
552 551
542 541
532 531

00 36 WA

560 559 558
550 549 548
540 539 538
530 529 528

5159795
39
49
33
60

1825754
417 418
400 399
390 389
362 346

00 36 W/

419 420 421
398 397 396
337 336 345
347 348 349

481400. 00 8 Wy
69 82 598 599 565

<EndOf Fi | e>

424

498

368
284

68

479

446
417

491

369
285

478

589

445

490

370
286

477

68

444

499

371
287

26

476

97

443

372
373

27

273

471
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VITA

CHRISTOPHER JAMES KOCMOUD
(pronounced Kuts-mode)

221 MyraLou Avenue
Copperas Cove, Texas 76522
chris@viz.tamu.edu

EDUCATION

114

Texas A&M University, College of Architecture - College Station, Texas
M.S. in Visualization Sciences, December 1997 (www-viz.tamu.edu)
“Constructing Continuous Cartograms: A Constraint-Based Approach”
isavailablein PDF format at www-viz.tamu.edu

Texas A&M University, College of Engineering - College Station, Texas
B.S. in Computer Science, August 1992 (www.cs.tamu.edu)

EXPERIENCE

Nov 93 - Present  Facility Project Specialist
Texas Engineering Experiment Station, Engineering Program at
Texas A&M University

Jun 92 - Oct 93 Scientific Instrument Maker 11
Aerosol Technology Lab, Dept. of Mechanical Engineering at
Texas A&M University

Jan 90 - Aug 91 Computer Specialist, GS-7

U.S. Army Test and Experimentation Command at Ft. Hood, TX

(Cooperative Education, 3 work terms)

PUBLICATIONS

Anand, N.K., A.R. McFarland, F.S. Wong, and C.J. Kocmoud. 1993. Optimization

of

Aerosol Penentration through Transport Lines. Aerosol Technology Laboratory

Report 6441/01/31/93/NKA published for the Nuclear Regulatory Commission
NUREG/GR-0006 under grant #NRC-04-89-353.



