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Introduction

Special and practical requirements of portrait photo retouching (PPR):

1) Human-Region Priority (HRP): more attention be paid to human regions

2) Group-Level Consistency (GLC): a group of portrait photos be retouched to a consistent tone

Existing datasets (FiveK) are for general purpose without the HRP and GLC consideration.

Dataset Construction

Challenges:

1) photos should in raw format with high-quality, which is difficult to obtain

2) dataset should be large-scale and cover a wide range of real cases

3) high-quality retouched results with both good visual quality and group-level

consistency and human-region masks should be provided

Information:

1) #1161 raw-format portraits in #1681 groups (each group contains 3-18 photos)

) B\versions of GTs for each photo manually retouched by 3 experts
3) Resolution ranging from 4K-8K, DSLR cameras covering Canon, Nikon and Sony

4) Full-resolution human-region masks with high-quality
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Measures and Learning Strategies

Measures:
1) Basic: PSNR and AE,;, = HILab

Y denotes the target.

2) Human-Centered Measures: PSNRA¢ and AELS,
with weight 0.5 in background regions

3) Group-Level Consistency Measure: The variance

of mean color components.z Var(pze, uig, -+ Uie,)
Most stable: the combinationc of a and b channels
Learning Strategies:
1) HRP: MSE loss with weight 5 in human regions
2) GLC: As shown in the figure, crop two partially

overlapped patches and distort to mimic images in

a group. Constraining overlapped region using MSE.

Visually more consistent in a group with GLC strategy!

Random Cropping
Random Tonal Adjusting
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Method  Dataset PSNR AE,, PSNRHCAEHEC Mgrco
HDRNet  a 1820  17.22  21.44 1127  20.76
CSRNet a 19.86  14.07  23.06 9.15 13.97
3DLUT  a 19.92 1375  23.79 8.90 13.85
HDRNet b 18.74 1631  22.00 10.63  20.76
CSRNet b 19.65 1447  22.83 9.40 13.97
3DLUT b 19.74  14.08  23.42 9.22 13.85
HDRNet ¢ 19.71  14.81  22.96 9.65 20.76
CSRNet c 19.81 1457  23.06 9.46 13.97
3DLUT ¢ 2003 1390  23.01 8.85 13.85

Poor performance when training on FiveK
and evaluating on PPR tasks!

(a) Input

Brighter faces and more natural temperature with HRP strategy!

(b) 3DLUT

(©) 3DLUT+HRP

d) Input

Dataset and code: https://github.com/cs|liang/PPR10K Email: liang27jie@gmail.com

YL“”HZ, 1teb denotes the predicted photo in Lab color space,

(a) Input

PPR10K: A Large-Scale Portrait Photo Retouching Dataset with
Human-Region Mask and Group-Level Consistency
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(b) Target

(c) HDRNet (FiveK) (d) HDRNet (PPR10K) (e) CSRNet (FiveK) (f) CSRNet (PRR10K)
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(g) 3D LUT (FiveK) (h) 3D LUT (PPR10K)

Models training on FiveK obtain much worse performance than
trained on the PPR10K dataset: large domain gap!
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#  Method BDatasel LR HR LR HR LR HR R "’ HR R MR

1 HDRNet [7] PPR10K-a 2393 2306 870 9.3 2721 2658 565 584 1483 1437
2 CSRNet [10] PPR10K-a 2272 2201 975 1020 2590 2519 633 673 1273  12.66
3 3DLUT[32] PPR10K-a 2564 2515 697 725 2889 2839 453 471 1147  11.05
4 3D LUT+HRP PPR10K-a 2599 2555 676  7.02 2829 2883 438 455 1081  10.32
5 3D LUT+GLC PPR10K-a 2506 2439 739 781 2834 2767 480 506 998 977
6 3D LUT+HRP+GLC PPR10K-a 2531 2460 730 775 2856 2786 475 503 995  9.68
7 HDRNet [7] PPR10K-b 2396 2351 884 9.3 2721 2655 574 592 1321  13.04
8  CSRNet[10] PPR10K-b 2376 2329 877 928 2701 2662 568 590 1182 1173
9  3DLUT[32] PPR10K-b 2470 2430 771 797 2799 2759 499 516 990  9.52
10 3D LUT+HRP PPR10K-b 2506 24.66 751 773 2836 2793 485 500 987  9.60
11 3D LUT+GLC PPR10K-b 2416 2339 815 870 2748 2671 525 561 917 892
12 3D LUT+HRP+GLC PPR10K-b 2452 2381 793 842 2782 2712 512 544 901 873
13 HDRNet [7] PPR10K-c 2408 2366 887 905 2732 2693 576 599 1476 1428
14 CSRNet [10] PPR10K-c 2317 2285 945 987 2647 2609 612 654 1464 1422
15 3D LUT[32] PPR10K-c 2518 2478 758  7.85 2849 2809 492 509 1351 13.16
16 3D LUT+HRP PPR10K-c 2546 2505 743  7.69 2880 2838 482 498 1349  13.06
17 3D LUT+GLC PPR10K-c 2453 2394 810 849 2787 2729 525 549 1296 1275
18 3D LUT+HRP+GLC PPR10K-c 2459 2401 802 839 2792 2733 520 543 1276 1279

Overall comparison. 3D LUT performs better than HDRNet and
CSRNet. HRP loss brings better results on most individual
measures. GLC loss improves the GLC measure yet slightly
deteriorates the others. Combining them further improves GLC.

Conclusion

A large-scale PPR dataset is constructed,
with 11161 diverse raw portraits in 1681

(¢) 3DLUT

(f) 3DLUT+HRP

groups. Human-region priority and group-
level consistency measures and learning
strategies are theoretically demonstrated
and experimentally evaluated.



https://github.com/csjliang/PPR10K

