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A. GradCam Visualizations

In order to provide more insight into the potential cause of misclassifications on JPEG images, besides the obvious answer
of “quality degredation”, we provide visualizations using GradCam [1]. The visualizations are shown in Figures 1 - 3, see
Figure 6 for enlarged inputs as well as predicted and ground-truth classes (the fine tuned model also predicts the correct class
on this image). The visualizations compare the gradient and class-activation-maps (CAMs) for each mitigation technique to
passing the JPEG directly (“no mitigation”) and to passing the original image directly. What we see is quite telling. The
gradient with no mitigation is degraded significantly with respect to the original input, however the CAM indicates that it is
still focusing in the correct location in the image. Fine-tuning the model greatly improves the quality of the gradient, however
the CAM localization is now off. Off-the-shelf artifact correction improves the gradient quality, however the localization is
now less constrained and the network appears unsure of where in the image to focus. Finally, Task-Targeted artifact correction
seems to make an improvement in the gradient while preserving the CAM localization.

(a) Fine tuned Model Gradient (b) Original Model Gradient with JPEG Input (c) Original Model Gradient with Original Input
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(d) Fine tuned Model CAM (e) Original Model CAM with JPEG Input (f) Original Model CAM with Original Input
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Figure 1: Fine Tuned Model Comparison



(b) Original Model Gradient with JPEG Input (c) Original Model Gradient with Original Input

(d) Off-the-Shelf AC CAM (e) Original Model CAM with JPEG Input (f) Original Model CAM with Original Input

Figure 2: Off-the-Shelf Artifact Correction Comparison



(a) Task-Targeted AC Gradient (b) Original Model Gradient with JPEG Input (c) Original Model Gradient with Original Input
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(d) Task-Targeted AC CAM (e) Original Model CAM with JPEG Input (f) Original Model CAM with Original Input

Figure 3: Task-Targeted Artifact Correction Comparison



B. Detection Errors

Here we look deeper at the detection errors produced by JPEG compressed inputs using TIDE [2]. TIDE computes a
breakdown of exactly which errors contributed to mAP loss during evaluation of detection and instance segmentation and
shows the breakdown graphically in a condensed yet informative format. We ran TIDE evaluation on FasterRCNN for box
detection and MaskRCNN for instance segmentation with no mitigations applied to understand how JPEG effects specific
detection errors.

The results show similar behavior for both methods. On low quality JPEGs, the bulk of the errors are missed detections.
This can be seen in the pie chart showing the relative proportions of missed detections, which is roughly 50% for quality 10,
and in the high number of false negatives in the bar chart on the lower right. As the quality increases, the proportion of missed
detections gradually decreases and at high quality, localization errors make up a larger proportion of the errors. It should be
noted that although the proportion of error attributed to localization increases, the detections overall are much more reliable
on high quality JPEGs as expected. This can be seen in the significantly lower false negative rate as well as the scale of the
x-axis of the bar chart in the bottom left of the images.
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Figure 4: FasterRCNN TIDE Plots
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C. Qualitative Results

Since the proposed Task-Targeted Artifact Correction is at its core an image-to-image regression technique, we provide
some qualitative results here that show images with their downstream task network behavior. All of the images in this section
were compressed at quality 10 before being corrected. Where appropriate we also visualize the result of the Supervised
Fine-Tuning method for comparison.

(a) JPEG Q=10, Prediction: “Norwich terrier”, Fine-Tuned Prediction: (b) Off-the-Shelf Artifact Correction, Prediction: “basen;ji”
“Pembroke, Pembroke Welsh corgi”

(c) Task-Targeted Artifact Correction, Prediction: “Pembroke, Pembroke (d) Original, Prediction: “Pembroke, Pembroke Welsh corgi”
Welsh corgi”

Figure 6: MobileNetV2, Ground Truth: “Pembroke, Pembroke Welsh corgi”



(a) JPEG Q=10 (b) Off-the-Shelf Artifact Correction

(c) Task-Targeted Artifact Correction (d) Supervised Fine-Tuning

(e) Original (f) Ground Truth

Figure 7: FasterRCNN



(a) JPEG Q=10 (b) Off-the-Shelf Artifact Correction

(c) Task-Targeted Artifact Correction (d) Supervised Fine-Tuning

orange 9

(e) Original (f) Ground Truth

Figure 9: MaskRCNN
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(a) JPEG Q=10 (b) Degraded Prediction (c) Ground Truth

(e) Off-the-Shelf Artifact Correction Pre-
diction

(d) Off-the-Shelf Artifact Correction

(f) Ground Truth

(h) Task-Targeted Artifact Correction

Prediction (i) Ground Truth

(g) Task-Targeted Artifact Correction

(j) JPEG Q=10 (k) Supervised Fine-Tuning Prediction (1) Ground Truth

Figure 10: HRNetV2 + C1



D. Full Study Results

Here we give the full results of the study including plots and tables of results for JPEG quality levels [10, 90]. The results
are shown visually in plots similar to those given in the body of the paper and the raw numbers are provided in tables.
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Figure 15: Semantic segmentation
15.0 1 —— None 15.0 A1 —— None
——— Off-the-Shelf Artifact Correction ——— Off-the-Shelf Artifact Correction
1251 —— Fine-Tuned 12.51 —— Fine-Tuned
10.0 —— Task-Targeted Artifact Correction © 10.0 4 —— Task-Targeted Artifact Correction
' S
7.5 > 7.51
o
5.0 = 5.0 1
2.54 2.5 1
0.0 1 0.0 A
10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90
Quality Quality
(a) HRNetV2 + C1 (b) MobileNetV2 + C1
15.0 4 —— None 15.01 —— None
| —— Off-the-Shelf Artifact Correction 12.5 4 —— Off-the-Shelf Artifact Correction
125 Fine-Tuned —— Fine-Tuned
10.0 4 —— Task-Targeted Artifact Correction »n 10.0 1 —— Task-Targeted Artifact Correction
g
7.5 A =]
o
5.0 &
2.51
0.0 1
10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90
Quality Quality
(c) ResNet 18 + PPM (d) ResNet 50 + UPerNet

13



15.0 A
15.0 —— None —— None
——— Off-the-Shelf Artifact Correction 12.5 - ——— Off-the-Shelf Artifact Correction
12.54 —— Fine-Tuned —— Fine-Tuned
9 10.0- —— Task-Targeted Artifact Correction @ 10.0 A —— Task-Targeted Artifact Correction
S S
3 75 3
IS 504 €
2.5
0.0 1
10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90
Quality Quality
(e) ResNet 50 + PPM (f) ResNet 101 + UPerNet
14 4 —— None
121 —— Off-the-Shelf Artifact Correction
—— Fine-Tuned
@ 10 1 —— Task-Targeted Artifact Correction
S s
3
]
4 -
2 -
0 -
10 20 30 40 50 60 70 80 90
Quality
(g) ResNet 101 + PPM
\
40 A
s
< 30
0
0
o
|
3
© 20
>
V]
v]
<
10 4
—— Wang et. al
o4 — Chai et. al
T T T T T T T T T
10 20 30 40 50 60 70 80 90
Quality

Figure 17: Forensics

14




44 1 501
< 421 3 407
& @ 30 —— None
S 404 S Off-the-Shelf Artifact Correction
> z —— Fine-Tuned
@ @ 20 - . .
5 381 —— None 5 —— Task-Targeted Artifact Correction
(9] 19
2 Off-the-Shelf Artifact Correction 2 101
36 1 —— Fine-Tuned
—— Task-Targeted Artifact Correction\
34 01
10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90
Quality Quality
(a) Chai et al. (b) Wang et al.
D.2. Tables of Results
Model Metric Reference  Mitigation Q=10 Q=20 Q=30 Q=40 Q=50 Q=60 Q=70 Q=80 Q=90
Supervised Fine-Tuning 7978 81.84 8247 82.68 8278 8275 82.83 82.85 82.83
. None 7724 8111 8195 8252 82.67 8291 83.10 83.37 83.75
EfficientNet B3 Top-1 Accuracy  83.98 Off-the-Shelf Artifact Correction ~ 75.92  80.02 8147 82.12 8244 8271 8294 8323 83.70
Task-Targeted Artifact Correction  81.03  82.71 83.21 83.53 83.64 83.71 83.73 83.80 83.76
Supervised Fine-Tuning 75.11 7725 77.77 77.89 7813 78.13 7824 7826 78.32
IncentionV3 Ton1 A 7733 None 6938 74.15 7544 7598 7638 76.69 7695 77.14 77.30
neeption op-1 Accuracy /1. Off-the-Shelf Artifact Correction ~ 71.21  75.04 7609 7642 76.68 7679 7697 77.06 77.13
Task-Targeted Artifact Correction  73.65 75.89  76.53 76.82 7693 7699 77.09 77.15 77.10
Supervised Fine-Tuning 65.65 6921 69.92 7020 7037 70.53 7050 7055 70.54
. None 5723 6555 67.87 6895 6947 69.98 7024 70.60 70.86
MobileNetV2 Top-1 Accuracy  70.72 Off-the-Shelf Artifact Correction ~ 57.33 6525 6776 68.93 69.60 70.07 7040 70.71 70.58
Task-Targeted Artifact Correction  64.64 68.63 69.71 70.18 7032 7044 70.50 70.52 70.34
Supervised Fine-Tuning 74.63 7650 7707 7720 7727 7729 7743 7744 7753
None 66.12  73.00 74.65 7539 7583 7629 7651 7679 76.96
ResNet-101 Top-1 Accuracy 7691 Off-the-Shelf Artifact Correction ~ 67.91 73.64 7509 7584 7623 76.52 76.56 76.80 76.74
Task-Targeted Artifact Correction  72.99 7553 76.30 76.60 76.59 76.72 76.70 76.72 76.59
Supervised Fine-Tuning 6549 6846 69.07 69.16 6936 69.33 69.38 69.53 69.49
None 5762 6526 67.07 67.68 68.08 68.30 68.61 68.84 68.92
ResNet-18 Top-1 Accuracy  68.84 Off-the-Shelf Artifact Correction  61.19  66.39 67.87 6839 68.61 6877 6897 6899 68.90
Task-Targeted Artifact Correction  63.83 67.06 68.04 68.24 6835 68.48 6852 68.60 68.50
Supervised Fine-Tuning 73.18 7546 76.02 7624 7636 7642 76.52 7652 76.55
ResNet.50 Ton-1 Accur 7531 None 6343 7120 7323 7410 7443 7463 7501 7500 7534
esie Op-1 Accuracy /- Off-the-Shelf Artifact Correction  66.90 7245 73.95 74.60 7493 7518 7526 7542 7530
Task-Targeted Artifact Correction  70.48  73.56 7439 74.81 74.94 7500 7498 7498 74.89
Supervised Fine-Tuning 7560 78.00 7850 7871 78.86 7897 79.01 78.98 79.06
None 68.83 74.84 7639 77.05 77.60 78.00 78.16 78.56 78.75
ResNeXt-101 Top-1 Accuracy  78.81 Off-the-Shelf Artifact Correction ~ 71.19  75.88 77.14 77.80 78.15 7830 7857 78.66 78.61
Task-Targeted Artifact Correction 7473  77.33 78.08 7829 7855 78.62 78.68 78.73 78.68
Supervised Fine-Tuning 7421 7623 7679 7701 77.08 7718 77.16 77.30 77.17
None 6696 7321 7485 7562 7607 7637 76.63 7688 77.06
ResNeX(-30  Top-1 Accuracy ~ 76.99 Off-the-Shelf Artifact Correction  68.05 73.56 75.11 7595 7638 76.59 7671 7699 76.90
Task-Targeted Artifact Correction 7222 7545 76.09 76.62 76.86 76.83 7685 76.99 76.81
Supervised Fine-Tuning 69.50 72.66 7329 73774 73.83 73.85 7395 74.14 74.11
None 5927 68.08 7049 7153 7199 7242 7280 7324 73.46
VGG-19 Top-1 Accuracy 7344 Off-the-Shelf Artifact Correction ~ 61.93  68.79 70.82 71.83 7250 72.94 7313 73.40 73.44
Task-Targeted Artifact Correction  67.50 71.32 7233 7276 73.03 73.16 7350 7348 73.44

Table 1: Results for classification models.
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Model Metric  Reference Mitigation Q=10 Q=20 Q=30 Q=40 Q=50 Q=60 Q=70 Q=80 Q=90

Supervised Fine-Tuning 29.09 3334 3472 3508 3549 3582 3596 36.06 36.17
None 2035 30.03 3259 3343 34.04 3431 3473 3493 35.25
Off-the-Shelf Artifact Correction 2845 31.86 33.10 33.85 34.05 34.47 3470 3477 3471
Task-Targeted Artifact Correction 31.43 33.85 3429 34.81 34.81 3497 3501 34.88 34381

FasterRCNN mAP 35.37

Supervised Fine-Tuning 28.01 31.94 33.08 33.56 33.88 34.17 34.42 3444 34.66
None 19.99 29.04 3122 3219 3265 33.00 3334 3340 33.80
Off-the-Shelf Artifact Correction ~ 27.62 3091 32.04 3256 32.78 33.18 3328 3348 3344
Task-Targeted Artifact Correction  30.11 3231 33.07 3331 3339 33.53 33.69 33.68 33.59

FastRCNN mAP 34.02

Supervised Fine-Tuning 2632 3048 31.79 3221 3255 32.83 33.11 3320 3332
None 18.35 27.58 29.83 30.80 3132 31.62 3202 3229 32.62
Off-the-Shelf Artifact Correction  25.82 29.35 30.67 31.32 3159 31.85 32.03 3224 3216
Task-Targeted Artifact Correction 28.48 30.85 31.71 32.00 32.19 3224 3235 3243 3226

MaskRCNN ~ mAP 32.84

Supervised Fine-Tuning 27.64 3197 33.03 3350 33.80 34.12 3430 3433 3440
None 1876 2823 30.63 31.59 3227 3257 32.88 33.02 3342
Off-the-Shelf Artifact Correction ~ 26.74 2990 31.24 31.87 32.19 32.60 32.86 33.02 3293
Task-Targeted Artifact Correction 29.66 31.86 32.73 3297 3298 33.13 3324 3323 33.09

RetinaNet mAP 33.57

Table 2: Results for detection models.

Model Metric  Reference  Mitigation Q=10 Q=20 Q=30 Q=40 Q=50 Q=60 Q=70 Q=80 Q=90
Supervised Fine-Tuning 3476 3735 38.74 38.78 39.27 39.75 3998 39.86 39.96
HRNetV?2 + C1 mloU  40.59 None 2495 35.16 38.03 3852 39.02 40.09 4050 4041 4054

Off-the-Shelf Artifact Correction ~ 32.30 36.54 38.40 38.52 40.08 40.44 4046 40.22 40.60
Task-Targeted Artifact Correction  34.14  37.61 39.23 39.24 3992 40.53 40.62 40.39 40.55

Supervised Fine-Tuning 19.07 2237 2343 23.62 2360 24.15 2444 2437 2446
None 13.92 2403 27.13 2775 2773 2886 29.37 29.35 2943
Off-the-Shelf Artifact Correction ~ 21.17  25.27 2731 27.16 29.14 2932 2926 29.06 29.54
Task-Targeted Artifact Correction  24.74 2737 2844 2833 29.19 2956 29.54 29.38 29.52

MobileNetV2 (dilated) + C1 (ds) mloU  29.52

Supervised Fine-Tuning 3532 37.41 3827 3828 3855 3859 3872 3858 38.70
None 26.14 3670 3945 39.81 39.55 4047 4098 40.97 41.07
ResNet101 + UPerNet mloU 4108 Off-the-Shelf Artifact Correction ~ 33.90 37.39 39.12 3938 4032 4058 4078 4079 41.04
Task-Targeted Artifact Correction  35.82  38.67 39.96 39.98 4022 4079 4097 4091 41.00
Supervised Fine-Tuning 31.86 3545 3673 3694 3691 3733 37.67 37.55 37.65
. None 2568 3519 3776 3843 3824 3927 40.03 40.17 4021
ResNet101 (dilated) + PPM mloU 4026 Off-the-Shelf Artifact Correction ~ 31.44 3586 38.01 3826 39.54 39.73 39.94 40.06 40.22
Task-Targeted Artifact Correction  33.99 37.63  39.04 39.11 39.38 39.73 40.07 40.11 40.10
Supervised Fine-Tuning 29.84 3233 33.08 3301 3338 3361 3350 3329 33.33
. None 21.16 31.99 3472 3536 3541 3616 3656 36.60 36.59
ResNet18 (dilated) + PPM mloU 3665 Off-the-Shelf Artifact Correction  28.64 32.59 34.56 3453 3596 3621 3629 3625 36.64
Task-Targeted Artifact Correction  31.69 34.55 35.80 35.80 36.12 36.50 36.66 36.54 36.60
Supervised Fine-Tuning 3288 35.11 3594 3590 36.41 36.58 36.63 3649 36.55
None 2429 3478 3734 3771 3770 3857 39.12 3913 39.16
ResNet30 + UPerNet mioU 3921 Off-the-Shelf Artifact Correction  31.83 35.52 37.20 37.26 38.44 38.67 38.87 38.86 39.12
Task-Targeted Artifact Correction 3436 36.94 38.17 38.07 3855 3893 39.14 39.06 39.09
Supervised Fine-Tuning 3226 3533 3604 3604 3653 3675 3693 3671 3692
) None 23.05 3395 36.66 37.07 3740 3858 3893 3870 38.86
ResNet>0 (dilated) + PPM mloU 3891 Off-the-Shelf Artifact Correction ~ 28.36 32.60 3524 3531 3774 3804 38.18 38.13 3873
Task-Targeted Artifact Correction  31.92 3543 37.04 3692 3805 38.69 3879 38.52 38.74
Table 3: Results for segmentation models.
Model Metric Reference  Mitigation Q=10 Q=20 Q=30 Q=40 Q=50 Q=60 Q=70 Q=80 Q=90
Supervised Fine-Tuning 53.04 54.81 56.12 56.86 57.34 57.66 58.07 58.58 59.41

None 4987 49.46 4948 49.86 5033 50.74 51.12 51.83 53.26
Off-the-Shelf Artifact Correction ~ 50.56 50.20 50.34 50.63 51.14 51.63 5226 5322 54.12
Task-Targeted Artifact Correction  51.99 5246 52.70 5298 5321 5333 5348 53.58 53.28

Chai et. al  Patch Accuracy 93.83

Supervised Fine-Tuning 89.70 96.69 98.41 99.04 99.44 99.54 99.65 99.88 9991
None 5425 91.08 9756 98.79 99.28 99.38 99.60 99.81 99.84
Off-the-Shelf Artifact Correction ~ 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00
Task-Targeted Artifact Correction  50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00

Wang et. al ~ Accuracy 99.96

Table 4: Results for forensics models.
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D.3. Reference Results

The following table gives the reference numbers of the pretrained weights as evaluated by our system on uncomressed images.

Model Value
ImageNet Classification, Metric: Top-1 Accuracy
ResNet 18 68.84
ResNet 50 75.31
ResNet 101 76.91
ResNeXt 50 76.99
ResNeXt 101 78.81
VGG 19 73.44
MobileNetV2 70.72
InceptionV3 77.33
EfficientNet B3 83.98
COCO Object Detection and Instance Segmentation, Metric: mAP
FastRCNN 34.02
FasterRCNN 35.38
RetinaNet 33.57
MaskRCNN 32.84
ADE20k Semantic Segmentation, Metric: mloU
HRNetV2 + Cl1 40.59
MobileNetV2 (dilated) + C1 29.52
ResNet 18 (dilated) + PPM 36.65
ResNet 50 (dilated) + PPM 38.91
ResNet 101 41.08
ResNet 101 (dilated) + PPM 40.26
Forensics (dataset varies), Metric: Accuracy (exact formulation varies)
Chai et al. 93.84
Wang et al. 99.96
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Figure 19: Throughput results for all tested models.

E. Throughput

Although artifact correction is mentioned in prior works and presented here as a viable compression mitigation technique, we
would be remiss if we did not note the slower throughput of these methods. In Figure 19 we show the training and inference
throughput for batches of size 1 of both the artifact correction mitigation as well as the supervised fine tuning mitigation.
These results are critical when considering which mitigation method is most viable for a particular application: although

Task-Targeted Artifact Correction is more flexible, it comes with a cost in throughput.
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Table 5: Transfer and multihead results. Reference indicates the performance of the pretrained weights on uncompressed images. Best
result in bold, second best underlined.

Mitigation Q=10 Q=20 Q=30 Q=40 Q=50

HRNetV2 + C1, Reference: 40.59 mIoU (Semantic Segmentation)

None 2495 3516  38.03 3852  39.02
Off-the-Shelf Artifact Correction 3230 3654 3840 3852  40.08
Supervised Fine-Tuning 3476 3735 3874 3878  39.27
Task-Targeted Artifact Correction 3414  37.61 3923 39.24  39.92
MobileNetV2 Transfer 3320 37.05 3893 3895 39.33
ResNet18 Transfer 33.77 3744 3922 3921 39.25
Multihead (Three Model) 3438 37.68 39.39 3939 39.72

Faster RCNN, Reference: 35.37 mAP (Object Detection)

None 2035 30.03 3259 3343  34.04
Off-the-Shelf Artifact Correction 28.45 31.86  33.10 33.85 34.05
Supervised Fine-Tuning 29.09 3334 3472 3508 3549
Task-Targeted Artifact Correction ~ 31.43  33.85 3429  34.81 3481
MobileNetV2 Transfer 30.05 33.04 33.86 3435 3448
ResNet18 Transfer 30.72 3330 3420 3457  34.66
Multihead (Two Model) 31.09 3339 3419 3467 34.68
Multihead (Three Model) 30.96 3341 3429 3468  34.70

ResNet-101, Reference: 76.91, Top-1 Accuracy (Image Classification)

None 66.12  73.00 7465 7539  75.83
Off-the-Shelf Artifact Correction 67.91 73.64  75.09 7584  76.23
Supervised Fine-Tuning 74.63 7650 77.07 7720 77.27
Task-Targeted Artifact Correction 7299 7553 7630  76.60  76.59
MobileNetV2 Transfer 72.18 7535 76.15 7649  76.58
ResNet18 Transfer 7180  75.05 76.00 7640  76.49

ResNet-50, Reference: 75.31, Top-1 Accuracy (Image Classification)

None 63.43 7120 7323 7410 7443
Off-the-Shelf Artifact Correction 66.90 7245 7395 7460  74.93
Supervised Fine-Tuning 7318 7546  76.02 76.24  76.36
Task-Targeted Artifact Correction ~ 70.48 73.56 74.39 74.81 74.94
Multihead (Two Model) 71.66  74.14 7490  75.05  75.10
Multihead (Three Model) 7149 7423 7496  75.05 75.15

F. Multihead Results

Table 5 shows the raw numbers for our transfer and multi-head experiments.

19



References

[1] R.R.Selvaraju, M. Cogswell, A. Das, R. Vedantam, D. Parikh, and D. Batra, “Grad-cam: Visual explanations from deep
networks via gradient-based localization,” in Proceedings of the IEEE international conference on computer vision,
2017, pp. 618-626.

[2] D.Bolya, S. Foley, J. Hays, and J. Hoffman, “Tide: A general toolbox for identifying object detection errors,” in ECCV,
2020.

20



