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Algorithm 1’ Exhaustive greedy selection of local features
Requirements: learning samples for P view classes and k
randomly generated local features (regions) (Z, ~ Z,) with a size

ranging from a minimum of 10 x 10 to a maximum of 40 x 20
(half the size of the window) pixels.
11 Select k random seed locations and the sizes of the
local features
2 Forp=1toPdo
// repeat process 3— 8 for all P view classes
3 Fori=1tokdo
Il repeat process 4 for all k random local features
Generate a set for the 7th local feature L? with

the same location and size from all samples of
the prth view class in the learning group

Lo

—The 7th local features of one sample 7,

comprise its center position (cx; ,cy; ),
the width and height of the local feature

(w[ L h; ), and the view index p.
L =[ex;,cp;,wi,h; ,P/]T ,
Extract the OCS-LBP descriptors from the
local features in a set L? .
End For

5: Train a random forest using each local set to
classify k local features.

Generate sets for the local features L? ~ 1!
from the prth view class in the test group and
extract the OCS-LBP descriptors.

T Use each test set to train a random forest for the
pth view class and compute the posterior
probability of k local features.

8: Select the top M local features for the pth view
class, which have the highest probabilities
among k local features.

End For

9 Form=1toMxP
Local feature (L,) becomes an element of a shared
feature set SF' = {} if the number of overlapping local
features among P view classes exceeds the threshold
Ty -
MxP
L,eSF if Y.(L,NL)>T,
n=0(m#n)

reject else ©

Remarks:
oWe set k = 1000, P = 12, and select M = 20 local features.

_15_
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EQ7
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—— » Ot em ey 022
0.00% 0
1 2 3 4 5 6
Number of Shared local features
ZH8
Object Algorithm 1 Algorithm 2 Algorithm 3 Algorithm 4 Proposed (%)
aeroplane 475 454 65.1 50.2 60.4
bicycle 51.7 498 46.8 470 54.1
boat 12.6 16.0 24.6 38 40.1
bus 51.8 54.6 51.0 472 56.3
car 442 448 449 42.8 525
dog 16.9 26.0 402 213 54.4
horse 46.9 456 39.7 435 30.3
motorbike 50.9 496 515 464 62.9
sofa 236 285 335 215 26.1
train 44.3 45.7 48.0 43.1 55.4
Average 39.0 406 445 36.7 49.3
ZH9
Precision (%) of 12 different viewpoints Avera
Object 0~ [ 30°~ | 60°~ | 90°~ | 120°~ ‘ 150°~ | 180°~ | 210°~ [ 240°~ ‘ 270°~ ‘ 300°~ ‘ 330°~ ge
30° 60° 90° | 120° | 150° | 180° | 210° | 240° | 270° | 300° | 330° | 360°
aeroplane 673 663 480 404 676 60.7 746 658 607 417 569 755 60.4
bike 703 683 526 357 331 682 705 653 353 245 557 703 54.1
boat 480 335 639 207 500 439 426 704 238 338 328 175 40.1
bus 753 523 467 595 701 846 400 559 1569 361 630 763 56.3
car 524 577 589 448 502 746 654 499 398 427 365 57 525
dog 306 627 641 664 573 577 685 426 413 5Ll 482 620 54.4
horse 290 482 300 181 278 308 367 383 403 180 190 270 30.3
motorbike 718 631 464 478 666 822 651 85 703 181 647 73.8 62.9
sofa 252 199 290 141 217 193 407 146 488 221 318 261 26.1
train 429 643 450 439 601 572 689 750 393 200 938 546 55.4
Average 513 536 485 391 505 579 573 563 415 308  50.1 54.1 493
E910
Recall (%) of 12 different viewpoints Avera
Object 0°~ ‘ 30°~ ‘ 60°~ l 90°~ | 120°~ | 150°~ | 180°~ | 210°~ ‘ 240°~ ‘ 270°~ ‘ 300°~ ‘ 330°~ ge
30° 60° 90° | 120° | 150° | 180° | 210° | 240° | 270° | 300° | 330° | 360°
aeroplane 754 793 625 591 765 722 810 917 667 482 599 815 712
bike 741 721 581 418 481 723 809 703 405 342  60.1 755 60.7
boat 529 458 743 249 629 473 536 721 279 484 529 205 486
bus 883 633 638 732 883 947 479 828 268 450 764 8.0 69.6
car 540 646 674 483 593 783 679 491 469 403 537 585 574
dog 321 752 753 732 674 7122 719 507 600 529 600 725 64.1
horse 320 560 803 227 373 346 384 435 393 212 255 260 339
motorbike 782 830 455 596 747 989 705 962 858 223 47 772 722
sofa 321 209 303 860 450 135 521 6.3 940 228 37 345 39.4
train 650 810 604 571 750 733 800 750 500 300 990 551 66.7
Average 584 641 568 546 635 657 650 638 538 365 598 586 58.4
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