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LEN e
1 EFSGNS [37] Iccv 2001 - Active Shape Model, Non-parametric Sampling E - 160
2 Nonlinear [38] CVPR 2005 - Local Linear Preserving, Eigentransform Y - 398
3 E-HMM [39] TCSVT 2008 - Embedded Hidden Markov Model, Selective Ensemble Y - 165
4 HCM [40] PAMI 2008 - Graph, Minimum Description Length C, D, BW, E - 93
5 MRF [2] PAMI 2009 Code Multi-scale Markov Random Fields Y - 872
6 LPR [41] ECCV 2010 - Local Evidence Function, Patch Matching, Shape Prior, MRF Y - 120
7 LRM [42] ICIG 2011 - Local Regression, kNN Y - 19
8 MOR [43] HCII 2011 - Multivariate Output Regression Y - 22
9 MDSR [25] ICIG 2011 - LLE, Dictionary Learning, Sparse Representation Y, BX - 55
10 SVR [44] ICIP 2011 - Support Vector Regression Y, BX - 41
11 SCDL [45] CVPR 2012 - Sparse Coding, Semi-coupled Dictionary Learning Y - 613
12 MWF [46] CVPR 2012 - Markov Weight Fields, Cascade Decomposition Y, E - 173
13 SR [26] TCSVT 2012 - Sparse Neighbor Selection, Sparse-Representation Enhance Y, BX - 185
14 SAPS [27] TOG 2013 - Edge Detection, Shape Deformation B - 116
15 FESM [47] BMVC 2013 - Markov Random Field, Graph-cut E - 22
16 Transductive [48] TNNLS 2013 - Probabilistic graph model,Transductive Learning Y, CU - 167
17 CDFSL [49] ICCV 2013 - Coupled Dictionary and Feature Space Learning Y - 177
18 REB [50] ECCV 2014 Project kNN, Linear Estimation, Sketch Denoising Y, D - 124
19 RobustStyle [51] TIP 2015 - Sparse Representation, Multi-scale Selection Y, E - 49
20 SPP [52] TCSVT 2015 Project Superpixels, Markov Networks Y, CU, BY - 45
21 MR [53] TNNLS 2016 - Markov Networks, Edge Enhancement, Alternating Opt. Y, BY - 107
22 DSM [54] 1JCcv 2017 Project Perceptual Grouping, Deformable Stroke Model A, B - 37
23 AR [55] NC 2017 - Adaptive Representation, Markov Networks Y - 10
24 RS [56] PR 2018 - Offline Random Sampling, Locality Constraint Y, CU - 96
25 CFITT [57] CVPR 2018 Github PatchMatch, Guided Texture Transfer E Sm 19
I R A BT
26 NST [58, 59] CVPR 2016 Github Parametric Texture Mode, Representation Inversion E - 3853
27 FNS [60] ECCV 2016 Github Image Transformation and Loss Network, Perceptual Loss F - 7038
28 TextureNet [61] ICML 2016 Github Generator Network, Descriptor Network, E - 813
29 FPST [62] NeurIPSW 2016 Github CNN, Style Swap, Inverse Network F, P - 285
30 CIN [63] ICLR 2017 Github Conditional Instance Normalization G, E - 838
31 ITN [64] CVPR 2017 Github Instance Normalization, Julesz Generator Network E - 546
32 AdalN [65] Iccv 2017 Github Adaptive Instance Normalization F, P - 2123
33 WCT [66] NeurIPS 2017 Github Multi-level Stylization, Whitening and Coloring Transforms F, L - 578
34 CartoonGAN [67] CVPR 2018 Github GAN, Semantic Content Loss, Edge-promoting Loss E - 227
35 I2SGAN [68] CVPR 2019 Github StyleGAN, Embedding AC, BU - 389
36 RST [69] CVPR 2021 Github Differentiable Renderer, Brushstrokes Parameterization E - 10
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37 pSp [70] CVPR 2021 Github StyleGAN, Disentangled Latent Feature, Map2Style AC, BU - 194
38 Pix2pix [32] CVPR 2017 Github Generator with Skip, PatchGAN A, G, Q R, S, U, BZ - 13244
39 CycleGAN [14] ICCV 2017 Github Map Functions and Discriminators, Cycle Consistency Loss A, G, Q, R, S, U, AV, AW - 12734
40 DualGAN [71] ICCV 2017 Github Trained in Closed Loop, Reconstruction Loss R, U, Y, CU, BZ, E - 1554
41  DiscoGAN [72] ICML 2017 Github GAN with a Reconstruction Loss CIL, K, I, AH, S - 1714
42 BicycleGAN [73] NeurIPS 2017 Github cVAE-GAN, cLR-GAN R, S, U, BZ - 1114
43 UNIT [15] NeurIPS 2017 Github Common Latent Space, VAEs, Cycle-consistency, GAN G, 1,Q, V, W, X, BI - 2138
44 Pix2pixHD [16] CVPR 2018 Github Coarse-to-fine Generator, Multi-scale Discriminator Q, AD, AE, AF - 2527
45 MUNIT [74] ECCV 2018 Github Content/Style Encoder, AdalIN, Decoder A, S, AP, BI, E - 1615
46 SPADE [17] CVPR 2019 Github Spatially-Adaptive Normalization, Pix2pixHD F, Q, AE, AR Sm. 1362
47 U-GAT-IT [31] ICLR 2020 Github Attention map, Adaptive Layer-Instance Normalization AU, AV, AW, AX - 248
48  CoCosNet [75] CVPR 2020 Github Cross-domain Correspondence, Translation Network AE, AC, BK - 104
49 TSIT [76] ECCV 2020 Github Multi-scale Feature Normalization, Two-stream Network Q,AE, AP, AW, BH - 34
50 DSMAP [18] ECCV 2020 Github Domain-specific Content Mappings AQ, AW, AX - 13
51 ACL-GAN [77] ECCV 2020 Github Adversarial Consistency Loss, MUNIT I, AU - 29
52  DRIT++ [20] IJCV 2020 Github Disentangled Representation with Cross-cycle Consistency AP, AQ, AW, AX, I - 218
53 CoCosNetv2 [78] CVPR 2021 Github  ConvGRU Module, Hierarchical Strategy, PatchMatch AE - 32
54 SofGAN [79] TOG 2022 Project SOF Net, StyleGAN, Style Mixing, SPADE AC,BU,I Bm.,Sm.,Attri. 11

Publ.: HRER - Year: HfiFE(} - Code: FifftIGER . Component: B MU EHEEM . Dataset: A = TU-Berlin Sketch Dataset [80], B = Disney Portrait
Dataset [27], C = FERET [36], D = AR [34], E = Self-Collected, F = MSCOCO [81], G = ImageNet [82], I = CelebA [21], L = DTD [83], P = Wikiart [84],
Q = Cityspace [85], R = CMP Facades [86], S = Edge2photo [87, 88], U = DayZn\ght [89], V = MNIST [90], Y = CUFS [2], Z = Caltech-200 Bird [91], AC

= CelebAHQ [92], AD = NYU Indoor RGBD dataset [93], AE = ADE20K [94

, AG = FERET [36], AK = QMUL-Shoe-Chair-V2 [95], AL = QuickDraw

dataset [96], AP = Yosemite [14], AQ = cat2dog [20], AR = Flickr Landscapes [17], AS = APDrawing Dataset [3], AT = Anime Faces of Getchu [97],
AU = Selfie2anime [31], AV = hourse2zebra [14], AW = photo2vangogh [14], AX = photo2portrait [20], BH = Berkeley Deep Drive [98], BI = SYNTHIA

dataset [99], BJ = UPDG [28], BK = DeepFashion [100], BU = FFHQ [101],

BZ = Map2Aerial [32], CB = StandfordCars [104], CH = LSUN [105],
A, Sv. = RiEHE, Cm. = AFAE, Attri. = AREYH, Km. = *#SE, Tp.
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https://openaccess.thecvf.com/content/CVPR2021/papers/Richardson_Encoding_in_Style_A_StyleGAN_Encoder_for_Image-to-Image_Translation_CVPR_2021_paper.pdf
https://github.com/eladrich/pixel2style2pixel
https://scholar.google.com/scholar?cites=12264250297849199750&as_sdt=2005&sciodt=0,5&hl=en
https://openaccess.thecvf.com/content_cvpr_2017/papers/Isola_Image-To-Image_Translation_With_CVPR_2017_paper.pdf
https://github.com/junyanz/pytorch-CycleGAN-and-pix2pix
https://scholar.google.com/scholar?cites=16757839449706651543&as_sdt=2005&sciodt=0,5&hl=en
https://openaccess.thecvf.com/content_ICCV_2017/papers/Zhu_Unpaired_Image-To-Image_Translation_ICCV_2017_paper.pdf
https://github.com/junyanz/pytorch-CycleGAN-and-pix2pix
https://scholar.google.com/scholar?cites=18396328236259959400&as_sdt=2005&sciodt=0,5&hl=en
https://openaccess.thecvf.com/content_ICCV_2017/papers/Yi_DualGAN_Unsupervised_Dual_ICCV_2017_paper.pdf
https://github.com/togheppi/DualGAN
https://scholar.google.com/scholar?cites=6550565919250210407&as_sdt=2005&sciodt=0,5&hl=en
http://proceedings.mlr.press/v70/kim17a/kim17a.pdf
https://github.com/SKTBrain/DiscoGAN
https://scholar.google.com/scholar?cites=463778412690777341&as_sdt=2005&sciodt=0,5&hl=en
https://papers.nips.cc/paper/2017/file/819f46e52c25763a55cc642422644317-Paper.pdf
https://github.com/junyanz/BicycleGAN
https://scholar.google.com/scholar?cites=1935169713047603976&as_sdt=2005&sciodt=0,5&hl=en
https://papers.nips.cc/paper/2017/file/dc6a6489640ca02b0d42dabeb8e46bb7-Paper.pdf
https://github.com/mingyuliutw/UNIT
https://scholar.google.com/scholar?cites=14169741715291172305&as_sdt=2005&sciodt=0,5&hl=en
https://openaccess.thecvf.com/content_cvpr_2018/papers/Wang_High-Resolution_Image_Synthesis_CVPR_2018_paper.pdf
https://github.com/NVIDIA/pix2pixHD
https://scholar.google.com/scholar?cites=8637738140607437341&as_sdt=2005&sciodt=0,5&hl=en
https://openaccess.thecvf.com/content_ECCV_2018/papers/Xun_Huang_Multimodal_Unsupervised_Image-to-image_ECCV_2018_paper.pdf
https://github.com/NVlabs/MUNIT
https://scholar.google.com/scholar?cites=13317525907573308290&as_sdt=2005&sciodt=0,5&hl=en
https://openaccess.thecvf.com/content_CVPR_2019/papers/Park_Semantic_Image_Synthesis_With_Spatially-Adaptive_Normalization_CVPR_2019_paper.pdf
https://github.com/NVlabs/SPADE
https://scholar.google.com/scholar?cites=12479535951654162053&as_sdt=2005&sciodt=0,5&hl=en
https://openreview.net/forum?id=BJlZ5ySKPH
https://github.com/znxlwm/UGATIT-pytorch
https://scholar.google.com/scholar?cites=10390912983102174696&as_sdt=2005&sciodt=0,5&hl=en
https://openaccess.thecvf.com/content_CVPR_2020/papers/Zhang_Cross-Domain_Correspondence_Learning_for_Exemplar-Based_Image_Translation_CVPR_2020_paper.pdf
https://github.com/microsoft/CoCosNet
https://scholar.google.com/scholar?cites=18376074441966684157&as_sdt=2005&sciodt=0,5&hl=en
https://www.ecva.net/papers/eccv_2020/papers_ECCV/papers/123480205.pdf
https://github.com/EndlessSora/TSIT
https://scholar.google.com/scholar?cites=6228459104800637542&as_sdt=2005&sciodt=0,5&hl=en
https://www.ecva.net/papers/eccv_2020/papers_ECCV/papers/123530562.pdf
https://github.com/acht7111020/DSMAP
https://scholar.google.com/scholar?cites=12420146798094423721&as_sdt=2005&sciodt=0,5&hl=en
https://arxiv.org/pdf/2003.04858.pdf
https://github.com/hyperplane-lab/ACL-GAN
https://scholar.google.com/scholar?cites=4792912034124725763&as_sdt=2005&sciodt=0,5&hl=en
https://link.springer.com/article/10.1007/s11263-019-01284-z
https://github.com/HsinYingLee/DRIT
https://scholar.google.com/scholar?cites=14537810097975332786&as_sdt=2005&sciodt=0,5&hl=en
https://openaccess.thecvf.com/content/CVPR2021/papers/Zhou_CoCosNet_v2_Full-Resolution_Correspondence_Learning_for_Image_Translation_CVPR_2021_paper.pdf
https://github.com/microsoft/CoCosNet-v2
https://scholar.google.com/scholar?cites=11302776795234140037&as_sdt=2005&sciodt=0,5&hl=en
https://dl.acm.org/doi/abs/10.1145/3470848?casa_token=7Jw8pKRSaBoAAAAA:l66EiRNumrjIl54plcMB7Aela1ZA0CcmVDIrYuX7TXPcika6tdJH2Nf94un1pk3o3a3u0dV7p-eI1w
https://apchenstu.github.io/sofgan/
https://scholar.google.com/scholar?cites=123812763911102651&as_sdt=2005&sciodt=0,5&hl=en
https://vectorportal.com/

F4

Springer Nature 2021 ETEX template

IR THE R VR SRR

o B RE AR,

SR 3.

# B OWBRER F (] Bl SRR Assist. Bl
R GEF R L
55 FCRL [106] ICMR 2015 - Fully Convolutional Network Y - 127
56 DGFL [107] IJCAI 2017 - Deep CNNs, Graphic model Y - 34
57 Scribbler [108] CVPR 2017 Project Encoder-decoder with residual connections, GAN Y, E - 427
58 FSSC2F [109] AAAT 2018 - U-Net, Probabilistic Graphic Model Y - 11
59 TextureGAN [110] CVPR 2018 Github Local Texture Loss, VGG Loss, Scribbler E, S Bm. Tp. 221
60 SCC-GAN [111] CVPR 2018 Code Hybrid model, Shortcut Cycle Consistency AK, AL - 76
61 ContextualGAN [112] ECCV 2018 Github Contextual Loss, Joint Representation, GAN 1, Z, CB - 74
62 pGAN [113] IJCAI 2018 Github UNet, Parametric Sigmoid, CycleGAN Y, CU Bm. 24
63 MRNF [114] 1JCAI 2018 - Markov Random Neural Fields Y - 16
64 PS$°28-MAN [115] FG 2018 Github Multi-Adversarial Networks, CycleGAN Y, CU - 98
65 DualT [116] TIP 2018 - Deep Features, Intra- and Inter-Domain Transfer Y - 51
66 MDAL [29] TNNLS 2018 Github Domain alignment, Interpreting by Reconstruction Y, CU - 45
67 FAG-GAN [117] WACVW 2018 - Attribute Classification, Conditional CycleGAN I, AG - 30
68 Geo-GAN [118] BIOSIG 2018 Github Geometry Discriminator, CycleGAN CU, AG - 17
69 PI-REC [119] arXiv 2019 Github Corse-to-Fine, LSGAN, VGG Loss A, 1, S, AT Cm 18
70 DLLRR [120] TNNLS 2019 - Coupled Autoencoder, Low-rank Representation Y - 27
71 Col-cGAN [121] TNNLS 2019 - Collaborative Loss, cGAN, Deep Collaborative Nets Y, CU - 43
72 CFSS [122] TIP 2019 - cGAN, VGG, Feature Selection Y - 14
73 KT [123] IJCAIT 2019 - Knowledge Transfer, Teacher-Student Net Y, CU - 16
74 im2pencil [124] CVPR 2019 Github Outline and Shading Branch Networks, Pix2pix E Sv. 28
75 ISF [125] Iccv 2019 Project Shape and Appearance Generators, Two-stage S, AC, E - 62
76 APDrawing [3] CVPR 2019 Github Hierarchical GAN, DT Loss, Local Transfer Loss AS Fl., Bm., Sv. 82
77 APDrawing++ [12] TPAMI 2020 Github APDrawing, Line Continuity Loss AS Fl., Bm., Sv. 12
78 UPDG [28] CVPR 2020 Github Asymmetric CycleGAN, Cycle-consistency Loss BJ Fl., Bm., Sv. 22
79 WCR-GAN [126] CVPR 2020 Github Cartoon Representation Learning, GAN F, BU, BV, E - 29
80 EdgeGAN [127] CVPR 2020 Project SketchyCOCO, Divide-and-Conquer strategy F Attri. 34
81 DeepPS [128] ECCV 2020 Github Sketch Refinement with Dilations, Pix2pixHD AC, I - 25
82 DeepFaceDrawing [129] TOG 2020 Github Component Embedding, Feature Mapping, Image Synthesis AC, E Km. 41
83 CA-GAN [130] TC 2020 Github Composition/Appearance Encoder, P-Net, Stacked GAN Y, CU Fl. 44
84 IDA-CycleGAN [131] PR 2020 - CycleGAN, Identity Loss, Recognition Model Y, CU - 41
85 IPAM-GAN [132] SPL 2020 - Identity-preserved Adversarial Model, U-Net Y, CU - 12
86 MvDT [133] TIP 2020 Github CNN [134] Features, Hand-crafted Features Y, E - 10
87 MSG-SARL [135] TIFS 2021 - Self-attention Residual Learning, Multi-scale Gradients Y, CU - 6
88 GANSketching [136] ICCV 2021 Project Weight Adjusting, Cross-domain Fine-tuning CH, AL - 8
89 DoodleFormer [137] Arxiv 2021 - Transformer, Part Locator and Part Sketcher Networks CK - 1



https://dl.acm.org/doi/pdf/10.1145/2671188.2749321
https://scholar.google.com/scholar?cites=1531407909888772421&as_sdt=2005&sciodt=0,5&hl=en
https://www.ijcai.org/proceedings/2017/0500.pdf
https://scholar.google.com/scholar?cites=3224061884788235903&as_sdt=2005&sciodt=0,5&hl=en
https://openaccess.thecvf.com/content_cvpr_2017/papers/Sangkloy_Scribbler_Controlling_Deep_CVPR_2017_paper.pdf
http://scribbler.eye.gatech.edu/
https://scholar.google.com/scholar?cites=13445531679657986508&as_sdt=2005&sciodt=0,5&hl=en
https://www.aaai.org/ocs/index.php/AAAI/AAAI18/paper/viewFile/16088/16357
https://scholar.google.com/scholar?cites=5363649240397599909&as_sdt=2005&sciodt=0,5&hl=en
https://openaccess.thecvf.com/content_cvpr_2018/papers/Xian_TextureGAN_Controlling_Deep_CVPR_2018_paper.pdf
https://github.com/janesjanes/Pytorch-TextureGAN
https://scholar.google.com/scholar?cites=12073710899908047608&as_sdt=2005&sciodt=0,5&hl=en
https://openaccess.thecvf.com/content_cvpr_2018/papers/Song_Learning_to_Sketch_CVPR_2018_paper.pdf
https://github.com/MarkMoHR/sketch-photo2seq
https://scholar.google.com/scholar?cites=11408073639701679346&as_sdt=2005&sciodt=0,5&hl=en
https://www.ecva.net/papers/eccv_2018/papers_ECCV/papers/Yongyi_Lu_Image_Generation_from_ECCV_2018_paper.pdf
https://github.com/elliottwu/sText2Image
https://scholar.google.com/scholar?cites=5891894641710536105&as_sdt=2005&sciodt=0,5&hl=en
https://www.ijcai.org/Proceedings/2018/0162.pdf
https://github.com/hujiecpp/pGAN
https://scholar.google.com/scholar?cites=6220907250365599477&as_sdt=2005&sciodt=0,5&hl=en
https://www.ijcai.org/Proceedings/2018/0159.pdf
https://scholar.google.com/scholar?cites=12981894418039705757&as_sdt=2005&sciodt=0,5&hl=en
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=8373815
https://github.com/lidan1/PhotoSketchMAN
https://scholar.google.com/scholar?cites=16947639257088162630&as_sdt=2005&sciodt=0,5&hl=en
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=8463611&casa_token=lE73UIxSV7kAAAAA:47fOd3CDY3bdlU_N8M8A3cm_X00RFIbd2w_dzl1v2IjAiJugFuDac5X9hBefOxHqms7TStn5uRw
https://scholar.google.com/scholar?cites=14917409916062677053&as_sdt=2005&sciodt=0,5&hl=en
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=8478205
https://github.com/hujiecpp/MDAL
https://scholar.google.com/scholar?cites=585586712531552492&as_sdt=2005&sciodt=0,5&hl=en
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=8347106&casa_token=_qpn3TG098AAAAAA:-sC_3s5naE7js922NQ33yYky8We1aBAw-ZOkvuh2st1HTpMAyNmVd6smafekLUjkO4GtocH4RJU
https://scholar.google.com/scholar?cites=4976044318850268497&as_sdt=2005&sciodt=0,5&hl=en
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=8552937&casa_token=sUNxnSb6HIAAAAAA:ZjSXjtvJ5SaJir1iRymxXzJXCUuX-G5trXg5ilxNx6M9oowLrW0D28RFlrDw9JSRjwPPwmAYxrI
https://github.com/rt219/Unsupervised-Sketch-to-Photo-Synthesis
https://scholar.google.com/scholar?cites=10713827734602026169&as_sdt=2005&sciodt=0,5&hl=en
https://arxiv.org/abs/1903.10146
https://github.com/youyuge34/PI-REC
https://scholar.google.com/scholar?cites=8595999052891287495&as_sdt=2005&sciodt=0,5&hl=en
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=8621606
https://scholar.google.com/scholar?cites=9500808269173003338&as_sdt=2005&sciodt=0,5&hl=en
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=8621611&casa_token=tTrQSWE9ezgAAAAA:kjrR4afX1LMZH85XSj1dPkbFZNbnIETmgYjC873DPeJwjoxNQos9dUk9fdne-UqFQt-4HihjVcM
https://scholar.google.com/scholar?cites=9843745136039326784&as_sdt=2005&sciodt=0,5&hl=en
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=8848856&casa_token=qErUkYVu4wAAAAAA:V-Xf2A5S90Aagx1LeQ4nsfujj5Ozlb84qaE324uCiDEA3dvnxnkXEnouYFIo-V73w8g0Gd-5Itw
https://scholar.google.com/scholar?cites=14972025413823209047&as_sdt=2005&sciodt=0,5&hl=en
https://www.ijcai.org/Proceedings/2019/0147.pdf
https://scholar.google.com/scholar?cites=5252562650469968619&as_sdt=2005&sciodt=0,5&hl=en
https://openaccess.thecvf.com/content_CVPR_2019/papers/Li_Im2Pencil_Controllable_Pencil_Illustration_From_Photographs_CVPR_2019_paper.pdf
https://github.com/Yijunmaverick/Im2Pencil
https://scholar.google.com/scholar?cites=206645996815512577&as_sdt=2005&sciodt=0,5&hl=en
https://openaccess.thecvf.com/content_ICCV_2019/papers/Ghosh_Interactive_Sketch__Fill_Multiclass_Sketch-to-Image_Translation_ICCV_2019_paper.pdf
https://arnabgho.github.io/iSketchNFill
https://scholar.google.com/scholar?cites=11610888272506196409&as_sdt=2005&sciodt=0,5&hl=en
https://openaccess.thecvf.com/content_CVPR_2019/papers/Yi_APDrawingGAN_Generating_Artistic_Portrait_Drawings_From_Face_Photos_With_Hierarchical_CVPR_2019_paper.pdf
https://github.com/yiranran/APDrawingGAN
https://scholar.google.com/scholar?cites=7553502268301774290&as_sdt=2005&sciodt=0,5&hl=en
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=9069416
https://github.com/yiranran/APDrawingGAN2
https://scholar.google.com/scholar?cites=12934399838149256595&as_sdt=2005&sciodt=0,5&hl=en
https://openaccess.thecvf.com/content_CVPR_2020/papers/Yi_Unpaired_Portrait_Drawing_Generation_via_Asymmetric_Cycle_Mapping_CVPR_2020_paper.pdf
https://github.com/yiranran/Unpaired-Portrait-Drawing
https://scholar.google.com/scholar?cites=8699048799354653218&as_sdt=2005&sciodt=0,5&hl=en
https://openaccess.thecvf.com/content_CVPR_2020/papers/Wang_Learning_to_Cartoonize_Using_White-Box_Cartoon_Representations_CVPR_2020_paper.pdf
https://github.com/SystemErrorWang/White-box-Cartoonization
https://scholar.google.com/scholar?cites=17523362885919981753&as_sdt=2005&sciodt=0,5&hl=en
https://openaccess.thecvf.com/content_CVPR_2020/papers/Gao_SketchyCOCO_Image_Generation_From_Freehand_Scene_Sketches_CVPR_2020_paper.pdf
https://mikexuq.github.io/test_building_pages/index.html
https://scholar.google.com/scholar?cites=753124261281861742&as_sdt=2005&sciodt=0,5&hl=en
https://www.ecva.net/papers/eccv_2020/papers_ECCV/papers/123600596.pdf
https://github.com/VITA-Group/DeepPS
https://scholar.google.com/scholar?cites=13660754683270069229&as_sdt=2005&sciodt=0,5&hl=en
https://dl.acm.org/doi/abs/10.1145/3386569.3392386
https://github.com/franknb/Drawing-to-Face
https://scholar.google.com/scholar?cites=1509088381513797333&as_sdt=2005&sciodt=0,5&hl=en
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=9025751&casa_token=bm5Z8VFLB7wAAAAA:QF5zKbk4iN55M5_TMVu4xvVUHp0k2xWpy2Q5P9VmLLDGF92TSwvdPk8F_Oegd0YwwZxb11PSNW8
https://github.com/fei-hdu/ca-gan
https://scholar.google.com/scholar?cites=524162025595250705&as_sdt=2005&sciodt=0,5&hl=en
https://www.sciencedirect.com/science/article/pii/S0031320320300558?casa_token=o8emV4xZf2wAAAAA:tQeDT_1szh0tVGfLWSNOCiDfToAqqNvlb8fxFI43pMRnfovS5p59wxyz9lSB24vPxqZhYwalAWI
https://scholar.google.com/scholar?cites=9339643841620048957&as_sdt=2005&sciodt=0,5&hl=en
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=9126135&casa_token=Tf7o0BUUlRwAAAAA:qyayYHfyQeTxj2avGsOgBXSfjICTx9nupCr4MjrwSI749joQB4oQFSbSw_2dilWCqkCae0HkHCc
https://scholar.google.com/scholar?cites=11832474522828785434&as_sdt=2005&sciodt=0,5&hl=en
https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=9171460
https://github.com/clpeng/UniversalFPSS
https://scholar.google.com/scholar?cites=2069260044810875767&as_sdt=2005&sciodt=0,5&hl=en
https://ieeexplore.ieee.org/document/9225019
https://scholar.google.com/scholar?cites=12968086217493244654&as_sdt=2005&sciodt=0,5&hl=en
https://arxiv.org/pdf/2108.02774.pdf
https://peterwang512.github.io/GANSketching/
https://scholar.google.com/scholar?cites=32634490776494372&as_sdt=2005&sciodt=0,5&hl=en
https://arxiv.org/pdf/2112.03258.pdf
https://scholar.google.com/scholar?cites=3936607397967978494&as_sdt=2005&sciodt=0,5&hl=en
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L i

KR

Al
RO
2K
e
&)

Sunny

B3 HRFMENFS2KEE S B GEEAR « 8 i B BRARTE R [ B SRR il 2 AR R 55
HE (P, THEEE) -

Je~ BEE) R (BN, JLEBRA)

Head Angle

Hair

Nose

Decoratlon

W‘Mm

A0S A R S 1 (451
SKERAEE - NBERE (Fm, 7 SRS

& Glasses/Earring

B (i, Be. 6. KEAMEL) u&@ﬂ»ﬁi (i, EFEEE) -

(a) REE (b) Hl#%

EEIAARER, XEBTHEMIZG . BRI,
YGEF 00 NEHIL, MhiHE187A -
FERRE(EE o 7 BROCHER (L T K E A A R ER
EE, BARIRS (177, 178]FIEB4HE - SR,
XS (E B AERMRGH ELHEET - HIt,
AN E SRR F B BT R —/NERVE R R BR AU
WE 5HR - ASGRETE T MR B EFARER X
iij_ZEE"JEFi’%RGBTE, Rt — SRR T E LM

B/ e

4 KYXHFSGANE

4.1 [8]@E S

ANEA R (FS) A H KR ER SR HANER
FIEERE B AR AR BARER R - X RE R AR
NAX, = F(X;), EHRXMX,RREANE H
(EIRGBEIGFIZER) | FERAMAT . R

—m T
-

(c) HEHRBI
B4 PIURAGEH BRI - BORDERBURENE - ARELZFMEER,

(d) BENIWETF
HEZHET 3.2

XH, ZPix2pixHD [16][B%, 7E [3, 12]5 A LEH
RUEERH b, ASGET T — 1R, FSGAN,
AT LUIE B T I2SHE S5 2R IS214E 4518 - AR SCHR HY —
P IR B AR & RSB 7R, AR
KAEZENERGRANR AR - B, AR
HIFSGAN HH P~ S 2 A s B Al AR B
MrEctEA . (BIGANs) -

ﬂ% M B AN FATGANA S, EAT#H &
B B A AR AR RS - AR, EHE—
Fregd, A AR R (Flan, ZR AR -
BRI FNE R AR BT HBHE R E AT B
FIGANH, HT AR AR . BifE, X&&
A RS 2 A SR ARG UG 7 — S A T 3R 15 S B Y
ANIEFIR - F R AR M A K, 2481
X, UKENTHINEA—EH . HI,

1Z)(Ske = F(Ximgsttyle)v E@Xstyleﬁ%¥ﬁ)\ag%%m%°
13Ximg = F(Xske)"



13

Springer Nature 2021 ETEX template

(b) ;XV%
E5 ASCHR H AFS2KEE SR 71 A = TP R Al XRS < An R X
HTR, GXEERREEERRRS (D - KZE R
#%2) FEEMANT (KFE3) -

(a) MAE1

FBBOBE B R e RS SR — B
BREER - EXDHT B, AR A KRS 1 & H
ThBI R G -

4.2 NRHEMBE AL

JL AR AR B EHEUNEREEH . ANFEE
SRR AREGRAT, WREE - BE . &7
L S WS G NN vz R S 4 D el it
BRI BoR B AR . BN, AEAN
SEIA, MTCNN [179]5 ST Y4 g =,
EIEAR AR STHEE . K5, BAXE
R 25 R B EA L BN, Xpares =
{Xleyea Xreyey Xnose7 Xmouthv Xrest} ° ﬁ%%ﬁﬁj\
AFEAER . AR &7 BWHFEFRED . 4
N HAT BIGANSHE FH R & FUX LB 7% B o
.[H:; lﬂ@ﬂuﬁ‘ﬁi% Gparts :{Gleye7 Grey67
Gnosev Gmouth‘ Grest}ﬂsHDparts :{Dley67 Dreym
Dnose, Dmoutha Drest}: /H;E':G%DD%%IJ%%%
A AR T 25 -

B, AR AR ST MEERH
PNGANEHHEFIRIZEN « B PGANH — P ERL
BRI — AN HI R ER AR - %A RS B R — A
TS, H— P wiEdE . —DEZEEM—
ARG SR - X m i H = DB TR K
BOABRREEBERE (BRNR3, #KA2) -
VA— AL ZFRELUBE EERL - RS, %4
JEEBRERE O RALT [180] A ZER 5 2= BREE R -
&G, BERELE=1EEHRE. £E5/H
B~ #IH—LEMRLUBTERE - &, AT4E
FRX et FOGANZEBL T 5] T 86528 FOGAN - SR,
Imidas S BB, Mg amNI L8
AR LR B R B -

IRE T GANFIHH B8 P L5 R & — 20 - B—
M FIZRZ T EHOTFE =N REEERE BREZR
SRS, B2 RERER ML . BE,
— M1 x 1HIBEFE R — N sigmoid EREN i FH A 7
A2 R AR 45 5 R BB AR -

ET LI BRI, EE—1E, FSGANT
WTEI2SIA R S214E 55 H T AT LALR B A RS 2H 4458 43
R - FEX— B RIRE, A RERGR 4%
AE—RUKEZEMARZHE R X - H
HAE MBI E MY R AR, B
NELER), TESEAMERPILHIAE . hit, 4
AERBEENT =AM B, DUAEA Ak
LEFFISNI, o

4.3 NB-EWMER

N T RS — I B NSRRI R, AR SR
T M B, ZPix2pixHD [16)HE %, 5 M
BWisit h B — P GANEE!, HRRNTHTE
TR RN 4 R SR VL

X B, A AIPix2pixHD [16]—FE[)
% RUBE 7 85 D 5 FORHE 20K 40 1 AE B BN G s
BRIV, ERESG r BER AT MEGIRG,
P AN 45 BT OR Fr SR TE-FE RS 540, n & 7
B4 B BT R o ST LAS0% A SR B B N6 55 — By Bt
B AT TOREE . RETRREEE G X2
(height/2,width/2) , FJE, RIFEEGHHE AL
— A SRR B 2 SR AR I F 4G - G2
KIKBURFAMTT, I LUSE— M B o EA -
AR 3L R B A B R AR AN TR IR B R A
B~ BT RER . B, PHERX
BAMEERMGINE HA A E—R, ERHNE
BURFIER o 98I, I 70 2 A8 DR BT 0 R AIE Bt
S5GmAS o MIIE R R EARLE & - &E, &
SCASE FH G2B B RE R 43 SR A BB A B X, - (H
BB, KUK A & AT DU ) A A 2 0 X
1, XEMTREEINMREEMEREME . I,
HSLHR A FRS AR EER - BT ZARK
FIXHE o R, A SCHEISIESS AT AKMEE A,
TAES2TH 5 751X Fl XA 5 B

4.4 PREE

ASSCHR & B LA 0K R B AT R AL S5 - 9>
BIEXMY RN N EAFEN NS %K . &
R, AIRG(X)E U A X AH XS R
Bk A 25 AL Dy, (X, V) B A i
e IRJE, ARSCRHI R ER Dy 1 2RI IR B 3s
IEHD;, HAENFIHIZZHRS] -

PR o« ASCRAXSIRE [154) EHHE
R E R BRG] - STk N
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£5  TEGFINREAE £ P& BB GEE -
FS2K (Ours) w/H w/oH H () H (b) H (r) H(g ™M F w/E w/oE w/S w/oS w/F w/oF S1 S2 S3

Train 1010 48 288 423 60 239 574 484 209 849 645 413 917 141 357 351 350

Test 994 52 290 418 44 242 632 414 187 859 670 376 872 174 619 381 46

No VIsib/s

I

” s,

1air o, %
Y,

1
S e
ANV

e ~ N
( — ' AN
| parts § 3 =] | | i
MTCNN - 8|8 -
} 5 é | ; } Element-wise }
| Xieye | 1 ReallFake? | ! Addition Conv+BN+ReLu !
I s|s N |
I 3 I I
I _’- 2|g @_'_ I Residual Block | |
I ol B N \_ Bottle Neck_/ |
} Xreye | A Real/Fake? | } }
} ~—1 } I }
I Sls ! )ﬁ - I
I { 3|z T | JAintact % ‘;;\' ; ‘
| =) T | — 1
I Ll ] o AN Style Classes? |
| Xnose | ReallFake? | | | !
X — i |
| 1 = |
! g% ——— ; ! g Real/Fake? |
I N I I
! Xmouth | L] ReallFake? | ! é ! \ !
i o a i
I } I I
| | |
| o 5 < il [0,1,0] |
| = 9 iy | | e |
} é § Vi{' } Xl/z . Style Vector }
} 2 o A } } intact IS }
S

| X, ReallFake? | | & i

rest ! | N |
i b G1 C i
‘\ Facial Components Synthesis ) ‘\ Facial-Sketch Synthesis )

@7 AR H P TI2SMES IFSGANE MR KRR - BN IME: 1) ARAHAKM, 2) ANREWMER - #HESEE
T 42FIFETT 4.3

Laav(G, D) = Ex y[log D(X,Y)] 1) FHEICERL - 5 [16]K 0L, ACRARHE
+Ex[1—log D(X,G(X))]. DL FE 451 SR 72 SRk A 4 1) 2 B B Al b 2% 6 1 X B 46t
%o FHEICACR R E LT
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Lt (G, Dy,)
=Exy Z

(2)
HAPTFRRE DM ARGREEREE, NF&Ri-th/ZH)
RFAE . BT SR AP SR DR S L SE AN 5 A
BRI RFHAERE, FEEMSTEL RESIT
EE - A, XWERIGT R ERE LURIKE
H R R E L

RABR - N T RFFREIAIE LG5 —,
AR R R [60]2 TN & TRt B & A
RLH) & RLR BRI E R o AR SO FI G R
RIVGGNet [134]158:/Z (030E 2 5 52 BUB ANy
ik, SXETR G4 (-) « AR AE X

HDlXY) Dy (X, G(X))|],],

Lper (G(X),Y

=Eqx) YZ [|6:(Y) — ¢

3)
BREMK . L WERKEGIZEEGZ
FIEEERS, YIRBRBHIRKR, EBUE N:

L (G(X),Y)

1 (hyw) .
= h X W Z(z)]):(0,0) ||Y(Z7J) - {1’
(4)

HA1(, ) (h, w) 53 A 215 F A TR DL 45 R R
IR (BTE®&ES ) -

KA SRR . 5 [181, 182)K ML, AILE XL
T B A3 KA T AR A AR A XU
P EBREMPBEBRG(X), KIS EEFIRN:

G(X) (.5

Lsty(Gvsv C) = EX,C [lCC(S(G(X))aC)]a (5)

Eqﬂlce(-,-)%ﬁﬁ‘kﬁﬂﬁ%, S(-)7& — K H AN [A]
M%TE/T%E’JCNN o R E B E R KB AR R
& FEERRE, AHERSESHIE A HBE

FIT A% 7> R EF K
BAEBK. BE, ZREAR S OEEBR

BRAANR -
K
LDN(Dpartsvas) = Zl _Ladv + Amefma (6)
KT, SRR R ECN
LGN(Gpa7‘tS7Gfs)

= Ladv + )\mefm + )\lLl + )\peerer + )\styLstya
(7)

- B, BN

:/E\:EP)\fm s A )\perﬂ:ﬂ)\styéj\%lj%%%U#%?Eﬂga%ﬁ
REEMERBSE . REIHIBUK - B
R 5> FAFHIK -

4.5 SCHEAHTT

T i1 8 FPyTorch [183)55 B 4% 3C Ay % 1 5
HIFSGAN . SEEGTE—RNVIDIA V100S Fi#17 -

AFISE S, EARAMGEBRME, &
NEESE )N fm = 250~ A = 25.0M1\,., =
125F YNGR, HESEN = 100.0~ N
100.0~ Aper = 50.0FANgy,, = 100.0 T A&
A BEADMEEIYIZRR F Adam AL #5 [184] - A=
AR AN B 25 IR R 2 5] R 5 Al 2e— 4R Le—5 -
Pt %5 B9 H At i 2 >k FPyTorch il 7 1) BLUIA 2
o AR Eepochs H50 - FTE B4 AL Zs F1 4] A
I -

WFSAESS, AR BN, = 50.0~ A =
50.0F1A pe, = 023115538142 W0 2% (19 A\ BE2E 1 & RCF Y
=100.0~ Ay = 100.0F1\,, = 0.23/ll
AR ASUEFHAdam AL 3, ARG 2
> %2e — A GR TR AR FIFIAIES o YIRS
SI28tES5 LR o A% Eepoch 74001,
TE250 “Nepoch 2 J5 R4 NS 2H & R FAN B
HAE 5 T Hepoch FF ISR AR & BUEER «

5 FUE

AR E TR A B A FEFS2KEL IR £ bk
?IQS%DSQIE%ﬁﬁEI’Jé% X AT AT -

5.1 LXK E
5.1.1 ﬁ{fﬂ%i

FTFI2SESS, fw FH BN G 25 94 B2 2 2 45 A A
(9% =¢1=t 7 (SSIM) [13, 146]- #RT, EZM
TR E R AN 2 AR R AT LR . R,
AR T AR A 2 A S A SO B R R AT
(SCOOT) (23] W FS2fES, ATAHIRFK A
B2 N RISSIME & £ 1F M & B A « AR
>R AV T B A 7] DAFE AR ER https://github.
com/DengPingFan/FS2KToolbox -

5.1.2 X HLAERY

H T PEAHI2SFAS2E S PR BE, AR SCROR T 191
B REMER T LU FSGAN TR it 2256 45 5

MSESTHERGRCBEGRMATER, FHEEZIIILGIKE


https://github.com/DengPingFan/FS2KToolbox
https://github.com/DengPingFan/FS2KToolbox
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6 2SS IR THMEERER . 1 FoREw, HiF .

# A RS B SCOOTT SSIM?
1 DualGAN [71] Yi % A ICCV 0.261  0.324
2 FPST [62] Chen %A NeurIPSW  0.271  0.460
3 NST [58, 59] Gatys % A CVPR 0.273  0.326
4 Pix2pix [32] Isola A CVPR 0.275  0.438
5  ACL-GAN [77] Zhao % A ECCV 0.278  0.404
6 WCT [66] Li %A NeurIPS 0.282  0.369
7 AdalN [65] Huang % A ICCV 0.303  0.365
8 UNIT [15] Liu %A NeurIPS 0.304  0.504
9 TSIT [76] Jiang %A ECCV 0.307  0.441
10 DRIT++ [20] Lee %A 1JCV 0.308  0.492
11 CartoonGAN [67] Chen % A CVPR 0.319  0.400
12 UGATIT [31] Kim % A ICLR 0.323  0.457
13 NICE-GAN [19] Chen % A CVPR 0.327  0.473
14  CycleGAN [14] Zhu %A ICCV 0.348  0.435
15 MDAL [29] Zhang % A TNNLS 0.355  0.466
16 UPDG [28] Yi % A CVPR 0.364  0.471
17  Pix2pixHD [16] Wang %A CVPR 0.374  0.492
18  APDrawing [3] Yi %A CVPR 0.375  0.464
19 DSMAP [18] Chang %A ECCV 0.378  0.493
20 FSGAN Fan %A MIR 0.405 0.510

5.1.3 Y% /MK

FrE X LB R E T LU a) AWK
A b) FIRMRE . De) BTHMERE. ITE
FIRR R AT 2 AEF S2K AR 4R I # BE U E A% E I
BRSHHATINGRFIMNR - R CE R EE R
BEIRSE, MIBRIAK B N512 x 512

5.2 BARLE RS HT

5.2.1 I12S81E%

R HERREIRSES £, SCOOTHFISSIMA®
AR RS . BB SE FME AR 4 B
L 6FE 8-10. SLUG W Z2IF FAFSGANZEE if R
BTHEHAGER. hTH -5, AR
PHESCOOT 4 HLI AT E HIXT FLAETL 43y = N R 5.

o 1§4r<=0.3;
* 0.3 < f849r<=0.35;
® 0.35 < 154

58 . B — fH B HSCOOTH %%
& Fo3my - X & & 8 FHDualGAN
[71]- FPST  [62]- ST  [58,  59]- Pix2pix
[32] - ACL-CGAN [77]RIWCT [66]. & 8fT

7 SAESHMEBREREER - 7 BMOXES, B

# A HRER SSIMT
1 DualGAN [71] Yi %A ICCV 0.241
2 WCT [66] Li % A NeurIPS 0.311
3 ACL-GAN [77] Zhao %A ECCV 0.314
4 TSIT [76] Jiang %A ECCV 0.316
5 UGATIT [31] Kim %A ICLR 0.317
6 NST [58, 59] Gatys %A CVPR 0.335
7  CycleGAN [14] Zhu %A ICCV 0.339
8 Pix2pix [32] Isola % A CVPR 0.346
9 SPADE [17] Park %A CVPR 0.361
10 UNIT [15] Liu %A NeurIPS 0.362
11 AdaIN [65] Huang %A ICCV 0.373
12 DRIT++ [20] Lee %A 1JCV 0.381
13 FNS [60] Johnson %A ECCV 0.391
14 NICE-GAN [19] Chen %A CVPR 0.397
15 FPST [62] Chen %A Neur[PSW 0.400
16 pSp [70] Richardson %A CVPR  0.428
17  Pix2pixHD [16] Wang % A CVPR 0.433
18 DSMAP [18] Chang %A ECCV 0.471
19 DeepPS [128] Yang % A ECCV 0.487
20 FSGAN Fan %A MIR 0.503

7~, DualGAN . NSTHIWCT ™4 T &5 25 T |
YFZ RE AR 4017 £ 2% - Dual GANT A K- 1%
RE, ZERWE T AREGZRESEL -
XA AREE T AT A SSIMANSCOOT 43 % H A% -
AANE A 25 A, Pix2PixfIFPST ™ 4 T
T A28 5 o ACL-GANYE MR 4 7 36 T L B S

THRHEBMER, BT BEISSIMAE - &
M, ACL-GANJLTSEE&WE T R 16 AR LEH
Bz ZARNAHE -

% Z 4 B M H fHAdaIN 65~ UNIT
[15]~ TSIT [76]~ DRIT++ [20]~ CartoonGAN
[67] « UGATIT [31] « NICE-GAN
[19]F1CycleGAN  [14], E {1 FISCOOTH %
7E0.3F10.352 [F] - IEWE 9ffiR, 588 —HE

L, AR ERMEGESWRE A HEE T H
TFROLE SR - SR, BR T AdaIN, FTE BRI ERA
BERMEREMEFERE GEREZITHLAKX
) o BAb, CartoonGANRILE RALFNEE T 4
ANEGREIE, 3T BRIKMISSIM 4L -

MDAL [29]- UPDG [28] - Pix2pixHD [16]
- APDrawing [3]~ DSMAP [18] FIFSGANZ it
R 9 5> 88 =40, X LA A AT DL AE K
EELZREH2EBHATERANZHREM -
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!\\

P
1&/@' -\/

\\ f:v\@/ '

\
X

(a) WIANE (b)) %A ( (e) NST (f) Pix2pix (g) ACL-GAN  (h) WCT

s MNZEFIHMKK: MAARER, £2%E#, DualGAN [71]. FPST [62]- NST [58, 59]- Pix2pix [32]- ACL-GAN [77]
FIWCT [66]» ASCHEMEFHEHE R - REOEMLAERIGX =M . ATECREEEHT .

SR 1M, UPDGMAPDrawingfE 3k & [X i % &
T gy, NS BT B E MR R
R o APDrawing5| A T —®Z 2 EHE, TH
BN THE—FMEMHNE - HI, APDrawings
HeRR RGN EIREE L, Wk KX
I, . 5FER, UPDGA A2 i & A 5 i
XM TTE, BEREEANGREOEEEMAERM
B o Pix2PixHD ] DLAE A — 1~ 4 R 45 0 AR P B
T, BERTEHEMNERN, HEEEREERRTF
FINBGZEA: - Hotn, B 10-e, ARFE R FE AR X SN
KIEH, FEZMTEHERT « LI =17 R,
REEE & £K, MREKN A4 BE . Fi]
Pk S WM ZDSMAPHIMDAL, X MEAI RS T
RFFEMGER, BEERTARGETEE
B . Ba, FEEEEATLIA B &R R,
HESRFELREWMBDIMET, FR%EAN
F XS - BLAh, EEmiEd ER (5rE
FEMad) | A& B0 A S 3 f 2 A
I, FSGANMERS Z% G EMLL -

5.2.2 S21/£%

AIAER THIE 11 RE TSR . HIRTH
T IAE e AL, N1 R IFSGANTE AR SR H
HAR B PR AR EFS2K S| T RIFHIZEH -

S8 . B 1R, FRATIER A X
FIRE T B N BE A S A I ML Pk B BMG, iX B R
TSI HI2SHES FHE 2 - AN X ZER A
B9 AdalN [65] - UNIT [15] TSIT [76] ?g%%%i%fi?ﬁgg%gg%iﬁ@%@
 DRIT 90] - CartoonGAN  [67]- UGATIT  [31 5}#% 2 2 TLIATK PNH - FNTHMER
. NICE.GAN [[19]]7FDCyc1eGAN [14}5’%5@!%0 ol oA Bl REA, HANPx2PixHDHFSGANH LI
SEBGIE 8- A R D RO BT 4 5 -
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==y

(

(b) %A

(a) HIAE

El10 FMDAL [29]~ UPDG [28] - Pix2pixHD [16]~ APDrawing [3]fIDSMAP [18]—#ZHLLERLE R -

TR
164 (‘\g’ﬁ A\
S

(i) CycleGAN  (j) DeepPS

W

|

(p) SPDE 4 (q) TSIT

el

E11 A % B T194 4 o A A $FEAdaIN

[77] -~ CycleGAN [14] - DeepPS [128] - DRIT++

(k) DRITH+

(r) UGATIT

(1) DSMAP

(u) Pix2pixHD

(s) UNIT

(t) pSp (v) FSGAN
[65]- FNS [60] FPST [62]- WCT [66], ACL-GAN
[20]- DSMAP  [18]- DualGAN  [71]- NICE-GAN  [19]

« Pix2pix [32]~ SPADE [17]~ TSIT [76]~ UGATIT [31] - UNIT [15]~ pSp [70]fIPix2pixHD [16], T &M -

11 7R /) 45 5 £ BAFNSTIFPSTAS g i &
B R B ol R 6 B 1% - SPADEFIPix2Pix4:
BT OB EMANR R E ( Pix2Pix) X
# B 5 E & ( WISPADE) BN it

(4, NST~ WCT - DeepPS~ DSMAPFIUNIT)
FEEEXEAETERAER, IR TENARS
). 5FEF, AdaIN+ ACL-GAN - Dual-GAN
FIUGATITI 15 2] b b b 485 8 5 47 ) 25 51
ERTAESERFREREG . HHCycleGAN
- NICE-GAN . TSIT - pSpfiPix2pixHD#, AR
T A TRk AE RS SE R T T U T OB R4

B JBH, Pix2pixHD [16)FIpSp [70)4 A% i AR
X 45 B Ll BB FE A . SR T FIFSGANAE
I, Pix2pixHDI) N HFFIEMEN B E, BAE
KRR BN AR R BRI HATHE] - B
IRPSPRILUE R R T E LS SR, (R FIFSGANAE
H, MR Z 2. N, pSp [TOJEER D
NE RIS R T MR AR RE, AR
ELERRIAT LA U AR RIFIA S, i 12F7R -
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8 19FUR e IERIFEI2S S5 R T B mERE LR -

o

SCOOTT

w/ Hw/o HH (b) H (bl) H (r) H (g)

M

F w/Ew/oEw/Sw/oSw/Fw/oF 81 S2 S3

DualGAN [71] 0.260 0.279 0.250 0.267 0.216
FPST [62] 0.269 0.304 0.254 0.294 0.214
NST [58, 59] 0.272 0.283 0.268 0.287 0.236
Pix2pix [32] 0.272 0.335 0.255 0.300 0.217
ACL-GAN [77] 0.276 0.309 0.265 0.298 0.226
WCT [66] 0.281 0.315 0.271 0.302
AdalN [65] 0.303 0.295 0.317
UNIT [15] 0.301 0.364 0.328
TSIT [76] 0.307 0.307 0.320
DRIT++ [20] 0.305 0.348 0.336
CartoonGAN [67] 0.319 0.318
UGATIT [31] 0.321 0.365
NICE-GAN [19] 0.325 0.355
CycleGAN [14] 0.348 0.343
MDAL [29] 0.354 0.363
UPDG [28] 0.362 0.411
APDrawing [3] 0.374 0.395
Pix2pixHD [16] 0.374 0.392
DSMAP [18] 0.375 0.431

0.279 0.275 0.240 0.239 0.266
0.304 0.288 0.245 0.246 0.276 0.262 0.286 0.269 0.278 0.329 0.168 0.332
0.283 0.280 0.262 0.258 0.276 0.268 0.282 0.272 0.276 0.310 0.205 0.332
0.335 0.298 0.240 0.250 0.281 0.267 0.290 0.276 0.272 0.333 0.178 0.302
0.309 0.292 0.256 0.254 0.283 0.270 0.291 0.276 0.284 0.330 0.183 0.355
0.315 0.296 0.261 0.262 0.287 0.277 0.292 0.281 0.290 0.332 0.195 0.346
0.295 0.306 0.298 0.283 0.307 0.298 0.310 0.300 0.314 0.348 0.215 0.419
0.364 0.330 0.265 0.261 0.313 0.293 0.324 0.301 0.319 0.376 0.175 0.411
0.307 0.320 0.288 0.283 0.313 0.300 0.320 0.306 0.316 0.359 0.208 0.432
0.348 0.329 0.276 0.279 0.314 0.299 0.323 0.305 0.323 0.380 0.181 0.378
0.318 0.329 0.304 0.291 0.325 0.314 0.329 0.317 0.332 0.382 0.204 0.428
0.365 0.339 0.298 0.298 0.328 0.314 0.338 0.322 0.325 0.391 0.204 0.400
0.355 0.342 0.303 0.302 0.332 0.317 0.343 0.325 0.333 0.398 0.201 0.401
0.343 0.351 0.343 0.326 0.353 0.341 0.360 0.346 0.357 0.397 0.252 0.483
0.363 0.369 0.333 0.329 0.360 0.345 0.372 0.352 0.365 0.436 0.211 0.446
0.411 0.390 0.325 0.336 0.371 0.356 0.379 0.363 0.370 0.423 0.259 0.448
0.395 0.380 0.369 0.356 0.380 0.370 0.385 0.373 0.390 0.456 0.227 0.524
0.385 0.392 0.351 0.343 0.378 0.371 0.392 0.371 0.381 0.462 0.212 0.508
0.431 0.400 0.343 0.354 0.383 0.369 0.393 0.377 0.381 0.437 0.276 0.423

0.255 0.271 0.261 0.262 0.298 0.194 0.319

FSGANO0.403 0.435 0.389 0.435 0.335 0.435 0.4230.3770.381 0.4100.3950.4220.4030.414 0.481 0.268 0.509

XE, w/H=3%kKEAN, w/oH=kERAN, H (b) =FEXE, H (b)) = BELE H ) = 46%LK H (g) = &ELE, M=
B, F=%4%, w/E=FHEFK, w/oE==T%HK, w/S=FHEXE, woS=TITEE w/ F=1=FK woF=3FIER, S1=NK

1, S2 = KKE2HIS3 = KKE3 .

(d) FSGAN

E12 S2UEFERMAEIRII O L -

5.3 ETELSHr
5.3.1 SCOOTEERELHR
N TIERNT RIS KEE SFIHTETEN

PERETROT -
o . Sk & 2 Kk E oM E H

¥ME 2 — o X 8f, AT & W
FxAdaIN « CartoonGANFICycleGANSF, K5
BRI TR A M ER LIRS I T8 L & B
B [FRF, FATR A EFER GRS L W95 2
S EYEFRA SN /'R . FATAR, X
RN EME AL L ER SR G FTE IR
BRI RALG (>40%) - FEL, BRI X L
BT AR /AT -

o, BATREFEEE, X TILFRAEME
BORUL, i (F) BEHE (M) FEIEME,
A Lt B E AR B A2 - Flan, B
MEHEN (W/E) HER LRI LAEF
HWZE . 1o, BREMARBEGIZERME

FIABE B B . BEAE, A A
AR TAREMMERE, MELkLZHNEETLE (F
., H (b) ~H (b) ~H () FH (g) ) - &
5. 51 (BB MK (RIEER
HANETT) ML, FRATERINRE2 (KER) W7
BRI AT B B PR -

5.3.2 SSIMEMISE R

PR TSCOOTE R, X TFI2StES, RILAERE 9F
AT SSIMEE -

e BATEIL, L% - MR BErmifnk
MENAFEBE L, BAREINESCOOTIE IR
SRR . BRANERE], v/ PP ERORIET
Eew/o F? ERIRIL, WFE iR — I AEEM
JFRRIERLIEERRE T 5 2 I HAFE -
I, #F1RSESY, B «w/ PEEMEGHE
Hw/o B BRI EIG FE EPEE -

5.4 JHRELSCES

AT 7R TFSGANTE AR STFS2KEL 5 5 I K%
MWoth. 5KEHIAE M AR A REIAR
A [16], ASCHIEEA B A H TI2SFIS204E 55 1M
M EBEGANZEFY o JLAk, BFIAT ERHNIEFE,
DL FFI2SME 55 56 —F B B9 2 FEAL XUAS B AR -
I, KNT2SHESSHIER 7T EEZE P ELL IR
ARy (1) AR AR B (2) KT
ERBAERM B . BER, EEBSERE AR
BT 5EY 4.5FHFERBSE .

F 105 H TI2SES HITHREE 5= . BATL,
NG B9y A AR BYSCOOTAISSIMAS 43 43 Al 42
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K9 19MEREHIRIIEI2SES FET BRI ILE -

e

SSIMT

w/ Hw/o HH (b) H (bl) H (r) H (g)

F w/Ew/oEw/Sw/oSw/Fw/oF 81 S2 S3

DualGAN [71] 0.320 0.393 0.310 0.342 0.276 0.393 0.352 0.282 0.292 0.331 0.313 0.343 0.318 0.354 0.364 0.247 0.424
FPST [62] 0.459 0.481 0.442 0.492 0.383 0.481 0.492 0.411 0.416 0.469 0.448 0.481 0.455 0.486 0.517 0.351 0.597
NST [58, 59] 0.325 0.347 0.317 0.349 0.256 0.347 0.339 0.306 0.305 0.330 0.316 0.344 0.324 0.338 0.372 0.241 0.417
Pix2pix [32] 0.434 0.526 0.410 0.470 0.332 0.526 0.478 0.377 0.391 0.449 0.425 0.461 0.438 0.439 0.503 0.319 0.558
ACL-GAN [77] 0.402 0.432 0.392 0.430 0.334 0.432 0.427 0.369 0.363 0.413 0.393 0.423 0.398 0.434 0.445 0.316 0.583
WCT [66] 0.368 0.389 0.368 0.387 0.316 0.389 0.389 0.339 0.334 0.377 0.362 0.381 0.367 0.380 0.407 0.297 0.461
AdalN [65] 0.364 0.367 0.364 0.382 0.319 0.367 0.378 0.343 0.340 0.370 0.359 0.375 0.362 0.379 0.399 0.297 0.460
UNIT [15] 0.501 0.556 0.488 0.528 0.421 0.556 0.539 0.450 0.460 0.514 0.492 0.526 0.498 0.532 0.563 0.395 0.616
TSIT [76] 0.439 0.465 0.430 0.461 0.371 0.465 0.465 0.404 0.408 0.448 0.431 0.458 0.435 0.468 0.485 0.351 0.587
DRIT++ [20] 0.490 0.534 0.479 0.519 0.411 0.534 0.524 0.444 0.451 0.501 0.480 0.512 0.487 0.515 0.547 0.387 0.617
CartoonGAN [67] 0.399 0.420 0.397 0.421 0.345 0.420 0.419 0.372 0.368 0.407 0.392 0.416 0.395 0.425 0.438 0.321 0.552
UGATIT [31] 0.455 0.497 0.445 0.476 0.386 0.497 0.489 0.409 0.416 0.466 0.447 0.476 0.451 0.491 0.499 0.373 0.593
NICE-GAN [19] 0.472 0.497 0.463 0.492 0.398 0.497 0.505 0.424 0.429 0.483 0.464 0.490 0.468 0.498 0.518 0.384 0.603
CycleGAN [14] 0.433 0.461 0.429 0.455 0.374 0.461 0.460 0.395 0.401 0.442 0.425 0.452 0.429 0.463 0.471 0.358 0.580
MDAL [29] 0.465 0.487 0.457 0.491 0.399 0.487 0.496 0.420 0.426 0.475 0.458 0.481 0.462 0.488 0.506 0.386 0.593
UPDG [28] 0.468 0.507 0.456 0.500 0.391 0.507 0.501 0.424 0.431 0.479 0.459 0.493 0.465 0.501 0.534 0.355 0.584
APDrawing [3] 0.461 0.522 0.441 0.497 0.373 0.522 0.504 0.402 0.419 0.473 0.452 0.484 0.458 0.492 0.512 0.371 0.582
Pix2pixHD [16] 0.492 0.552 0.473 0.523 0.419 0.546 0.531 0.431 0.457 0.505 0.481 0.513 0.488 0.524 0.537 0.402 0.618
DSMAP [18] 0.490 0.551 0.472 0.527 0.405 0.551 0.532 0.433 0.447 0.503 0.481 0.515 0.488 0.518 0.557 0.373 0.622

FSGANO0.507 0.565 0.491 0.539 0.424 0.565 0.5490.4510.466 0.5200.4980.5310.505 0.534 0.568 0.403 0.629

#£10 FSGANTEI2SIES T AlsEEs o

WE ZH N RE SCOOTT SSIMT
Baseline 0.381 0.487
v 0.386 (+1.31%) 0.500 (+2.67%)

FSGAN v v’ 0.405 (+6.30%) 0.510 (+4.72%)

T1.31% (FEXF) F2.67%, 10X A &) 2 AR
5 1 6.30%F14.72% - WK 13f7R, EREZRIEK
WERIE LT, AR R SRS D a5 4
o [FIEF, BEEZIMBIRIHT, R/ EM
P e A, A REIETEAE RS KA M & 5 25
THOLU N EIREL, H BT RerEME B XK 5 A H
%o WSS, HATT —TUHEMR, LK
WE RS H A B B R, R 11T -
S128ES ML, 20 AT F IS T
SERMERERT (B, 3.3%) o A 14324t T A
FIRETIFVE A NS A5 A B B T 7 A= ) 2
REPRE . EWFATERIR, AR
ARETIREIEE] T E LMY, R T AL
FEE RSN (LB 14-¢) -

6 it

BEIRFSSTAME T EXH#E, EMERKIK
HASA] X RS B AR R AT BRI R A ] -

(1) BIBE . BHTRULEBERKHEXT
Bz, RECREREBNRE— DB AREL
R, X PARG TFSSHIZ R - o, REEZL
FELER (2 E) KR REEFERGI AL
R, FHREFEF G BER - R T BRPX L]
R, RSO AFSSE T BT AR HE 3R AR [95,
185, 186)F1iT# 2 >] SR BE[187-189] 2 1R Rl 5 /Y
TR

T .- NS
fwo s\
= N b

(b) FSGAN

A P
(¢c) w/o Style Vector (d) Z2EH
El13 I2SiESSHERISEL -

(2) BB . HEl, KEZEERLEHERIEIE
& HRER B EGMER 16, 28)# 171145,
DAse ARESCHE Rk ) (R R ORI, AT LUBE 20T
DREARAES] [190] - FUEE [191)- FFUEE [192]
BUEE [193)FE B To B [79)2¢ 3] UK,
DATEAR IRAVEIR S T SR T o toh, &
FE - AFEE B (Human in the loop) [194]H)
RERALE 7 — M RERRNTIE, ERAEF
RAEE R EERE, U U MR R
& o F AR SCFS2K A B J8 1 B 58 B U R F]
RNENVZARF Rz E TE, DUEH R A
ZENAFBIE . BLA, BRI FIIFSSTIRE
APkt RAEGRE, GFoHE . BEM
HR, BRK. BRT EREORSN, BALIEA
WP R 0T, DL TR SRIS - flan, K
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#11 FSGANTES2IFSS b HTEmseEs -

RE EZS SSIMT
Baseline 0.487
FSGAN v 0.503 (43.3%)

(a) FIA
B14 SoMESHITHREISLE -

2 B0 A AR TR SR B L ECNN 195302 b
. Rk, 8w LA EAHEZE #E4T 2 IR R,
AIMLP [196])F1 Transformers [197, 198] -

(3) WV FEMFEFRAS T HRAL B FF & FIEL
AEMPEEN X XEE . Baj, FHMNEE
LR BIEETERR (13, 199)F1 BRI HEFF 77
¥ [50] - SR, HTXUEIRARA H R ER A
A7 R AR BFI A AR, R E %
FEFSSTEAN N AT R MBI - X Al G2 5 80
BRI REE i BRI & - (R, 25
SAESS Bl R PR AN 7 5 AT RE R AR SRR 57—
ANEETTM -

(4) M- HBEj, FSS (128F1S21) HHME—
BEEEN I RERAHE [2, 146] - BEEFSSHAK)
K&, FSSHFFT Al LIRE & o B N i iF 2 5
ERI RN, W2AREIT . ShEHIES . &
T TR A, BATHEEFSSHI T 2 AR
A DU e HAB BT AT, - Flan, e H T B
WEEG AN [200] « B FEE 2015 - BEAb,
EHEFROSHEBNREERERE, ETHIAA
ERGBE G KIEMEA [202] . X —4FHEHEEE
X TEGEGRESEEER - o, S21ESS]
DIBEIA R ST X AR 5 B R B R B B DL,
BRI A3 PR IR 55 1 H R & 25 8 R N EE 10
MEIRGBEME -« NEIRIZ, S2IM 5 AR = 55
B, TR PR AT 55 B\ 2 R IR B R 1

A .
7T S5

AT N ZE A RREAT T 2 W ASAHE - &
ASCERFR, X —IRER T R B E G R
WAL HRFSSHATIRERRGHIST - T LI
XL, ARSCEN T — P ET I EA P R
8, ZAFS2K . KIGEGIANTHIAT, LIRRZ
ARRZHIFIR 5 56 BB Z B X 5 R - 2
H F TR B FMEFSG ANGE 1 B MBS T B St

MIPERE - BJm, 1E &S 2 HBhA  (RISOFHICHR
Jri) AnEEME (RILOFPRIIIERL) | ARIERT
AT & SR AR TSI BL - R, X183
MEE A RMAR S REL, AR TER
FHEMAEITHES - TR RIS, B AT
HIEEESEATERENRHIESHE - ALAHEX
KR BESTEM S HIRIE, HHELANENE
S, WA RERESR NG, BRI A
Tl ARVNRIAT S DURBAR I [203)55 -
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