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Problem Definition Key Contributions Task Descriptor

Few-shot Task: Fast Adaptation to the target task from the We propose a task-level learn-to-learn mechanism  to Task 1

B MAML B ProtoNet

trained weight from auxiliary dataset. implicitly learn the task similarities with the proposed task B E g .

o descriptor and develop a target-oriented few-shot learner &% \_, . ! 160 gos W
FSL Definition: named Guidepost. — svD |-, Cosine Similarity 5% s e
Training Dataset: {S!", L-“"}IiW_O~D“”. » A new FSL benchmark is proposed to satisfy realistic needs,  [ff u m [~ N | e 530
Validation Dataset: {S?, Q" ziv=0~Dvaz_ ?QIdt we efm 0|r|calllly observe that representative FSL models “Task 2 Ezo—

| T ail to perform well. — _ L <.,

fest Dataset: (505 Qi) ~D". + We evaluate Guidepost according to two aspects: domain Motivation:  Task d.escrlptor\ Task Descriptor: :
§;: C-way K-shot. (K=1, 5, 20...) adaptation and few-shot learning. Extensive experiments should be representative for a Tap = UPyxp 1,5,V = SVD(Pyp) Nalvely SumUp GCN  Baseline  Ours
Q;: C-way L-shot. (L > K) demonstrate that Guidepost outperforms its baselines on task and Is essential for| - 7>" (a) The comparison of different task de-
FSL Pipeline: Training the model with D", and fast adaptation multiple benchmarks, which verifies the superiority of the \Jearning task similarity. P =Pee =P Feo = Gl s:lpfor'k e -
with Sits- Finally test on Qfs target-oriented property. Leverage SVD to extract primary components shared by all categories ccl)Jrzwpac};ed teoS(c:)rtlt?e?sr.S S SRR

Guidepost: Target-oriented Meta Training Main Results on FSL Benchmarks

Task 1 . - . . : . : : ¢ ’ - _ -
s Task Similarity | rargetTask [rak1] [zl - - faskn] Stage 2: Target-oriented Meta Training ;I':::ﬂ;a 31 Cnmll)rehflnsliwladl on 1 domain adaptati;nn Ef:per;ment :|:'1Es}ultsil FT’ represents thefmndn;l is fine-tuned by target 1-shot
Metric Module : abeled sample. The bold one represents rank first. ‘Guidepost-M’ is the MAML version of Guidepost.
2 ¢ G '
A7 |
, !
. Accuracy (%) 251 253 254 255 256 1—3 154 155 1—6 3—4 355 356 4—5 4—6 556 | Ave.
g—'ﬁg #H : Task Similarity Inner LOOD §btmp — Qbi — vgbi L(f;(sl: fgbl)
oL ! - CNN 80.22  80.22  64.81 79.64 8253  75.15 67.60 8126 7930 60.45 8031 8248 6974 6220  77.53 74.90
L S | Metric Module CNN_FT 7934 7582 6463  79.75 8316 7410 67.78 8182 8034 6045 8031 8238  67.11 63.56  81.02 74.77
' El 8270  81.79  65.83 7942 8472 7075 6472 7640 7664 6289 7947  82.01 72.09  65.02  78.52 74.86
e | | o EIL FT 7533 7328 6725 7601 8577 7440  63.07  77.91 75.91 56.01  83.22 7894 5459  62.15  79.25 72.21
Task 2 v ' Weight assigned by the task similarity module MatNet 78.54 7552  73.52 7517 8574 7649 6832  80.86 7670  63.02  84.15 8332 6881  67.82  87.29 | 76.35
: Bmp = g — Simlarity = lr = Vy_L, I
i; qnm A P 0 | HDA 84.66 8371  69.97 8277 8470  76.50 70.23 8509 7856  54.86  86.00 8333 7891  81.18 7238 | 78.17
— q 8 Cross Entropy Tack1l [Task2|--- PACL 75.40  79.31 72.00  79.65 8221 7231 70.82 8694 80.11 6582 88.76 8453 86.29 6695  80.53 78.11
E.u > Loss RFNet 60.37 4578  50.62 67.23 6286  47.83 5833 6655 56.04 4392 6284  56.51 55.84 4535  58.68 55.92
nner Loop Update
. . «— . — v - - Q.
%ﬂ Quter Loop: ¢l+1 ¢‘ /8 Pi erf( l’f¢tmp) MetaSense 85.57  87.01 68.99 87.02 87.80 67.69 6045 6560  73.21 6524  80.76  81.18 7891 7857  81.26 76.85
- v + MetaSense FT | 8557  87.16  68.81 87.02 8775 7097 6054 6846 7494 6524  80.76  82.01 78.91 78.73  81.33 77.27
s 0, Btmp (Meta Learner) Guidepost-M | 86.62 88.51 69.86 87.55 88.01 71.64 6028 7237 7454 6594 81.82 81.88 8098 8175 8238 78.28
| miniimageNet CUB200
Stage 1. Task-level learn to learn mechanism
Accuracy (%) 1 2 3 4 5 6 7 8 9 10 | Ave. Accuracy (%) 1 2 3 4 5 6 7 8 9 10 | Ave.
Inner Loop: Quter Loop: MAML 26.24 2621 30.88 26.68 2651 29.28 28.81 26.88 2654 2841|2764  MAML 21.38 26.10 41.69 46.44 47.80 48.81 45.42 4542 39.31 44.75]40.71
4 N\ ' ' Guidepost + MAML 2630 26.91 31.68 28.14 27.95 29.62 29.24 28.35 26.58 28.54|28.33  Guidepost + MAML 4586 40.00 46.44 46.78 47.80 52.20 54.24 51.53 47.93 48.14|45.75
Goal: Learnlng a taSk Slmllarlty - ProtoNet.5 21.53 23.48 35.59 12.71 23.38 20.07 24.57 17.29 21.58 23.55]|22.38 ProtoNet.5 47,93 43.05 35.59 24.07 44.07 42.37 51.86 46.44 17.24 41.69|39.43
A=A 9 — 90 _ o l rio ok YV -LO (p — rou k V 1 ProtoNet.30 15.98 21.08 33.27 11.64 23.23 19.72 28.83 15.46 22.39 21.52|21.31  ProtoNet.30 22.41 22.03 31.19 41.69 47.46 26.10 54.58 44.07 32.41 23.73 |34.57
mOdL”e Via a modulated b|' A mp Ln 90 (p Guidepost + ProtoNet.5 | 24.37 26.91 23.54 22.80 27.05 23.37 23.81 23.81 21.80 25.11|24.26  Guidepost + ProtoNet.5 | 46.55 46.10 44.07 44.41 4576 49.49 46.78 50.17 47.59 48.47|46.94
. . . RENet 23.56 23.29 25.56 24.59 21.95 24.25 26.64 23.84 23.82 2558 |24.31 RENet 24.32 2358 26.04 2353 22.33 23.32 27.82 25.10 24.23 27.49 | 24.78
Ievel Optlmlzathn . Guidepost + RENet 24.05 2453 2638 2552 22.03 24.03 27.37 23.16 23.65 26.35|24.68  Guidepost + RENet 47.92 49.26 44.44 50.00 49.26 50.37 48.52 42.96 44.15 41.48 | 46.84
Similarity assigned by the task similarity module Only task similarity module is updatable
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