Task-driven Image Fusion with Learnable Fusion Loss
SUPPLEMENTARY MATERIALS

Abstract

In this document, we provide additional supplementary information for the paper “Task-driven Image Fusion with Learnable
Fusion Loss”. This file contains:

(1) Additional fusion comparison results of image fusion in Sec. 4.2.

(I) More downstream application results in Sec. 4.3.

(1II) Class-wise results of downstream application in Sec. 4.3.

(1V) More learning results of learnable loss in Sec. 4.4.

(V) Visualization Results of Ablation Studies in Section 4.5.

1. Additional fusion results

In this section, we provide additional qualitative comparisons of fusion results, as presented in Fig. S-1.

2. Downstream application results

In this section, we provide more results on semantic segmentation and object detection, as presented in Fig. S-2 and Fig. S-3.

3. Class-wise results of downstream application

In this section, we provide detailed per-class results for downstream applications. Semantic segmentation results on the FMB
and MSRS datasets are presented in Tab. S-1 and Tab. S-2, respectively, while object detection results on the M3FD and
LLVIP datasets are summarized in Tab. S-3.

4. More learning results of learnable loss

The learning results of learnable loss and the corresponding fusion results on the four datasets are presented in Fig. S-4.

5. Visualization Comparison and Analysis of Ablation Studies

Fig. S-5 visualizes the ablation studies. In Exp. I, fixing w, and wy, to 1/2 loses thermal radiation and texture information.
In Exp. II, removing the gradient loss leads to poor texture and contrast. In Exp. III, the downstream task loss slightly
affects fusion learning, weakening the highlights. Exp. IV alters the meta-learning process, retaining minimal infrared image
information. Exp. V produces unnatural images. Both visual and quantitative results confirm the validity of our method.
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Figure S-1. Visual comparison of fusion results. The cases are “00862N” in MSRS dataset, “00123” in FMB dataset, “00421” in M3FD
dataset and “200214” in LLVIP dataset.
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Figure S-2. Visual comparison for Semantic Segmentation. The cases are “00241D” in MSRS dataset and “01319” in FMB dataset.
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Figure S-3. Visual comparison for Object Detection. The cases are “03288” in M3FD dataset and “220219” in LLVIP dataset.

Table S-1. Quantitative semantic segmentation results of different methods on the FMB dataset. The (red and blue markers represent the
best and second-best values, respectively.

Background Road Sidewalk Building Lamp Sign Vegetation Sky Person Car Truck Bus Motorcycle Pole
Methods  Acc  IoU  Acc IoU  Acc  IoU  Acc  loU Acc IoU Acc IoU Acc IoU Acc  IoU Acc loU Acc IoU Acc IoU Acc IoU  Acc  loU Acc IoU mAcc mioU
Infrared 2128 1820 96.57 87.07 43.33 36.87 89.89 8062 2323 2207 6607 60.55 90.74 8125 9744 9305 7424 6645 9264 7602 1996 1934 19.10 1875 4833 3652 4103 3091 5885 5198
Visible 2609 2147 9622 8738 4746 4259 90.19 80.61 31.50 2948 8231 7052 9258 8470 9725 9349 6479 5626 93.05 80.56 30.87 2926 [5005 48361 5047 4145 5890 4529 6512 57.96
TarDAL  24.88 1972 [9685] 8663 4224 3772 9025 80.81 29.92 2824 [8498| 7238 93.06 8548 [O767 94.11 7119 6491 9321 8023 1769 1713 1820 1802 60700 43.59 59.14 4565 6286 5533
SegMIF 128647 2283 9679 87.91 4524 4097 9111 82.19 3353 30.15 8427 7255 93.10 8568 97.61 (9437757316723 93.16 79.80 436240507 28.13 27.63 53.10 4006 5950 4587 6597 5841
MURF  27.57 22.19 | 9685 8820 47.44 4282 [9255 8227 31.50 2928 8248 69.82 93.10 [86307 97.12 9430 7260 6583 93.69 80.10 2331 2241 2364 2326 5437 4363 | 61.21 47107 6410 56.96
EMMA 2514 2137 9581 8754 4642 4177 9105 81.86 3170 30.39 77.77 69.11 9347 8479 97.05 9378 7239 6501 9387 7834 1178 1136 3688 3638 4346 40.62 5749 4558 6245 56.28
DCINN 2683 [2302] 9648 8818 4394 3976 9184 8133 2972 27.85 79.94 7038 93.15 8532 97.08 9380 7178 6491 9386 7877 861 857 1906 1877 4513 4077 5776 4589 6109 5481
MRES 2578 2217 9642 87.86 49.81 4435 9150 8147 2236 2151 7969 7018 9347 8560 97.24 9406 7045 63.66 9361 80.14 894 868 30.68 30.03 4828 4381 5876 4643 6193 5571
TIMFusion 2492 2127 9509 8720 4929 4460 89.86 80.34 31.60 29.12 8027 7025 9354 8439 9725 9337 69.89 6297 93.25 [8LI2| 17.89 1721 4077 3959 5042 4423 57.83 4569 6370 57.24
TDFusion 2653 21.58 96.07 [88721152,57" 47.26 92.07 ['82.78 37,56 35157 83.30 73310 9329 (8625 97.59 9408 7337 6587 [93910 80.73 30.99 30.00 4532 4432 5975 [ 50.14 58.02 4679 [67.17760.50




Table S-2. Quantitative semantic segmentation results of different methods on the MSRS dataset. The red and blue markers represent
the best and second-best values, respectively.

Unlabelled Car Person Bike Curve Car_stop Guardrail Color_cone Bump
Methods Acc IoU Acc ToU Acc IoU Acc IoU Acc IoU Acc IoU Acc IoU Acc IoU Acc IoU mAcc mloU

Infrared 98.94 98.02 9225 86.56 84.77 7041 80.73 6824 7296 5655 8241 6222 8346 59.890 7413 5242 7943 71.10 8323 69.49
Visible 99.17 9822 9348 8887 7751 63.27 8334 69.83 7029 5855 83.97 7339 8723 7402 7584 63.84 80.09 7381 8344 73.76
TarDAL ~ 99.09 98.09 93.00 87.47 81.67 67.09 7898 67.68 6893 5404 8212 7041 8524 6857 7292 59.58 7540 6921 8193 71.35
SegMIF ~ 99.06 9831 9396 89.03 | 86.60 71.27 | 83.63 70.54 80.51 5888 8240 71.84 8470 6886 78.61 63.89 8211 75.67 8573 7425
MURF 99.18 98.34 9321 8878 8535 71.50 81.57 7047 7776 | 61.11 8352 71.77 87.83 68.08 76.07 62.68 80.77 7399 8503 74.08
EMMA 99.15 9837 93.63 8932 8579 71.15 83.09 | 70.58 78.61 60.71 81.12 7037 | 9144 69.59 | 79.65 64.75 8145 7550 85.99 7448
DCINN 99.21 9834 9336 89.08 8591 7094 8130 69.19 7126 5931 8419 7327 83.66 7221 7854 64.02 79.61 7276 84.11 7435
MRFS 99.16 9832 9346 88.80 8588 70.55 82.41 7041 72.67 5876 85.51 7385 87.05 7466 7699 62.80 79.73 7237 8476 74.50
TIMFusion 99.18 9830 93.68 89.19 83.61 68.68 81.58 69.64 7353 59.55 8504 71.94 8411 6948 7545 63.69 7682 7175 83.67 73.58
TDFusion  99.17 | 98.38 94.61 89.75 8549  71.76 8246 7036 7826 59.77  86.59 7240 87.61 7506 79.41 6461 80.71 73.73  86.04 75.09

Table S-3. Quantitative object detection results of different methods on the M3FD and LLVIP datasets. The [red and blue markers
represent the best and second-best values, respectively.

MB3FD Dataset LLVIP Dataset
Bus Car Lamp Motorcycle People Truck mAP Person
Methods  AP@50 AP@75 AP@50 AP@75 AP@50 AP@75 AP@50 AP@75 AP@50 AP@75 AP@50 AP@75 AP@50 AP@75 Methods AP@50 AP@75

Infrared 88.61 77.18 88.65 64.81 63.49 21.47 69.68 43.00 84.13 49.20 80.14 62.67 79.12 53.05 Infrared 96.03 72.07
Visible 92.29 77.40 91.53 70.73 80.86 34.09 70.79 39.22 74.34 38.49 83.48 68.98 82.21 54.82 Visible 91.78 48.66
TarDAL 88.82 73.88 91.03 70.99 78.67 33.93 75.28 40.79 82.82 49.51 82.34 69.27 83.16 56.39 TarDAL 93.79 62.71
SegMIF 89.34 77.22 91.90 71.51 79.67 36.67 73.49 45.02 83.49 49.98 83.78 69.00 83.61 58.23 SegMIF 93.95 66.45
MURF 88.57 74.95 90.17 69.07 74.48 2935 66.94 40.89 82.65 49.08 80.65 62.02 80.58 54.22 MURF 94.24 68.04
EMMA 90.22 74.68 91.95 71.18 80.03 3543 72.81 41.98 82.47 48.93 84.76 69.24 83.71 56.91 EMMA 94.00 66.21
DCINN 89.88 75.35 91.63 71.58 77.86 31.91 69.54 45.36 83.28 50.85 83.94 69.18 82.69 57.37 DCINN 94.92 68.34
MRFS 89.59 76.58 91.87 71.13 80.28 36.26 72.15 44.88 82.47 48.77 83.32 68.84 83.28 57.74 MRFS 93.03 67.21
TIMFusion ~ 89.32 76.61 91.70 71.02 78.09 33.98 73.86 38.48 81.62 47.21 84.76 69.19 83.22 56.08  TIMFusion  93.76 61.33
TDFusion 92.85 78.81 93.22 73.65 8232 38.57 78.76 46.12 8522 50.68 8525 70.41 86.27 59.71 TDFusion 95.00 69.18
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Figure S-4. Visual comparison of the results of the learnable loss function. The cases are “01389D” and "00186D” in MSRS dataset,
“00058” and ”00122” in FMB dataset, “00386” and ”03878” in M3FD dataset, “010001” and “200084” in LLVIP dataset.
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Figure S-5. Visualization of ablation studies.



