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Black Box Als Achieve “Superhuman” Performances

Traffic Sign Skin cancer Lung cancer
Data Game GO Recognition detection detection
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Disadvantages of a Black Box System

Can we base important
decisions on it?

SAFETY

Can we be sure that it
resists manipulation?

FAIRNESS

Can we be sure that it
follows the rules?
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“Right to Explanation”

General
Data

Protection
Regulation

Recital 71 (Profiling)

“such processing [...] should include [...] the right to obtain an
explanation of the decision reached after such assessment and
to challenge the decision”
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The Path Towards Explainable Al

Idea: Decompose function

- : >R =1 () :
Explain prediction B '
(how much each pixel contributes to prediction)

heatmap

Layer-wise Relevance Propagation is a general approach to explain predictions of Al. (Bach etal
: : s ach et al.,
Mathematical Interpretation: Deep Taylor Decomposition of the neural network. PLOS ONE, 2015)
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Two Examples from
Our Research
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Pascal VOC Challenges 2005-2012

aeroplane bicycle bird boat bottle bus car cat chair cow diningtable dog horse motorbike person pottedplant sheep sofa train tvmonitor
INRIA_Flat 74.8 62.5 51.2 694 292 604 763 57.6 53.1 41.1 54.0 428 765 623 84.5 35.3 41.3 501 77.6 493
INRIA_Genetic  77.5 63.6 56.1 719 331 606 780 588 535 426 549 458 775 640 85.9 36.3 447 506 79.2 532
INRIA Larlus  62.6 54.0 328 475 178 464 69.6 442 446 260 38.1 340 66.0 55.1 77.2 13.1 29.1 367 627 433
MPI_BOW 58.9 46.0 313 590 169 405 672 402 443 283 319 344 63.6 535 75.7 223 26.6 354 60.6 40.6
PRIPUVA 48.6 20.9 213 172 64 142 450 314 274 123 143 23.7 30.1 133 62.0 10.0 124 133 26.7 262
QMUL_HSLS  70.6 54.8 357 645 278 51.1 714 540 466 36.6 344 399 715 554 80.6 15.8 358 415 73.1 455
QMUL_LSPCH 71.6 55.0 41.1 655 272 51.1 722 551 474 359 374 415 715 579 80.8 15.6 333 419 76.5 459
TKK 71.4 51.7 485 634 273 499 70.1 512 51.7 323 463 415 726 60.2 822 31.7 30.1 392 71.1 410
ToshCam_rdf 59.9 36.8 299 40.0 236 333 602 33.0 41.0 178 332 33.7 639 53.1 71.9 29.0 273 312 501 37.6
ToshCam_svm  54.0 27.1 303 356 17.0 223 58.0 346 380 19.0 275 324 48.0 407 78.1 234 21.8 28.0 455 318
Tsinghua 62.9 424 339 49.7 237 407 62.0 352 427 21.0 389 347 650 48.1 76.9 16.9 30.8 32.8 589 33.1
UVA_Bigrams  61.2 33.2 294 450 165 376 546 313 399 172 314 306 616 424 74.6 145 209 235 499 300
UVA_FuseAll  67.1 48.1 433 58.1 199 463 61.8 419 484 278 419 385 69.8 514 79.4 325 319 36.0 66.2 403
UVA_MCIP 66.5 479 41.0 58.0 16.8 440 612 405 485 278 41.7 37.1 664 50.1 78.6 31.2 323 319 66.6 403
UVA_SFS 66.3 49.7 435 60.7 18.8 449 648 419 468 249 423 339 715 534 80.4 29.7 31.2 318 674 435
UVA_WGT 59.7 33.7 349 445 222 329 559 363 368 206 252 347 65.1 40.1 74.2 26.4 269 251 507 29.7
XRCE 72.3 57.5 532 689 285 575 754 503 522 39.0 46.8 45.3 757 585 84.0 326 39.7 509 751 49.5
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Pascal VOC Challenges 2005-2012

w 4

(Lapuschkin et al.,
IEEE CVPR, 2016)
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Age & Gender Prediction (2017)

Predictions
25-32 years old

“Laughing speaks for prediction 25-23 years”

60+ years old
“Laughing speaks against prediction 60+ years”

(Lapuschkin et al.,
IEEE ICCVW, 2017)
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Questions ??7?

All our papers available on:
http://iphome.hhi.de/samek
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