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insta360 ONE X action camera(resolution:3024×4032). Among them, the
training set includes 1300 images, and the test set includes 724 images. This
is almost 4 times the size of the category of the previous largest dataset.

{ Multiple environments: We made the following classi�cations of the shoot-
ing environment in which the images in the database are located. (1)Normal
environment; (2)Blurring: The area of QR code is blurred due to inaccu-
rate focus; (3)Excessive exposure: Due to excessive exposure, the black and
white data area of the code is not obvious. (4)Deformation: The code on
some products will change with the irregular shape of the product. (5)Tilt-
ed shooting angle: If the shooting angle is tilted, QR code are stretched at
an angle. Their shapes are no longer rectangles, making them undetectable.
(6)Shooting light is too dark. As shown in Fig. 2, Our database includes the
above six environments. Table 1 shows the number of images in di�erent
environments.

{ Close to realistic scene: The images in our database are all taken in the
wild. These QR codes exist in products, advertisements, posters, books, etc.
Compared to the single scene of other datasets, our dataset is closed to a
realistic scene. The network trained with this data set is more suitable for
the detection of the actual environment.

We use the dataset provided by G�abor S�or�os and Dubsk�a. These two datasets
contain 328 images and 114 images, respectively. We hand-labeled our dataset
and the two author’s dataset , since they do not provide ground truth. The
background of these images is more complex, and some distortions, such as
excessive exposure, blur, tilted shooting angle, also exist on images to simulate
the real challenging situations. Besides, we also take some images containing
small barcodes. We split these 2466 images into a training set and a test set
randomly, and the number of the training set is 1742. We evaluate our method
on the test set.

Table 1. Comparison with other related datasets in the literature

Ours Gábor Sörös Dubská Zamberletti

Total number 2024 328 114 521
Normal environment 1304 86 92 450

Blurring 280 242 - 43
Excessive exposure 156 - - -

Deformation 110 - - -
Tilted filming angle 94 - 12 -
Dark shooting light 80 - 12 28





A Dataset of QR code and Improved Detecting Algorithm 7

where Ap is prediction bounding box and At the area of barcode in prediction
bounding box. AE is the proportion of bar code in the prediction bounding box.
N is the number of prediction bounding boxes. For one ground truth, AE∈[0,1],
so that if IoU is less than 0.5, we think it is a false prediction and set AE to 0

4 OUR METHODOLOGY AND EXPERIMENT

In this section, we use two metrics to evaluate our experiment results.

4.1 Our Methodology

In this section, we will introduce our approach for barcode detection. Firstly the
VR Panoramic video will be divided into video frames(panoramic images), then
we will use Faster R-CNN algorithm [10] to detect QR code in the panoramic
image, and �nally we will stitch the detected images according to the frame
rate of the original video. The network structure is shown in Fig. 3. The whole
process can be separated into two stages: one is region proposal network (RPN)
and another is a classi�cation network and a bounding box regression network.

Fig. 3. Network structure. Input image is on the left with size M × N × 3, and filters
are consistent with VGG16 [11]

We also use a classi�cation layer to predict region proposals, and a regression
layer to re�ne region proposals. The shape of region proposals is a horizontal
rectangle which simpli�es the RoI pooling. The rectangle region proposal comes
from the circumscribed rectangle of the quadrilateral.

The network process is as follows. In Convolution Layers, the input is images
and the output is the feature maps of the extracted image, which is used as a
shared feature of the Region Proposal Network(RPN) and the fully connected
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Fig. 5. Example video snippets of object instances
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5 CONCLUSION AND FUTURE WORK

This paper presents a large-scale VR panoramic QR code dataset. Comparing
with the existing datasets, ours is closer to the realistic setting. At the same
time, we propose our method for detecting QR codes. After testing, our model
is superior to other models. Compared with others, they have certain advantages.
In the future, We will expand the number of images of the dataset. In addition,
the algorithm will be extended to detect more barcodes.
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