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1 Appendix

1.1 Motivation

For what purpose was the dataset created?

Although handwriting verification has been rapidly developed, the verification performances in
specific scenarios are still unsatisfactory owing to the small sizes of datasets and the limited biometric
mediums. For online Chinese signature verification, the largest existing dataset [2] has only 50 users.
However, DeepSignDB [3]], the largest online signature dataset in the Western language, possesses
1526 users and almost 70,000 samples. In addition, existing studies set foot on exploiting signatures
for verification, but somehow ignored exploring new and more effective biometric mediums. To
this end, we propose the large-scale Multimodal Signature and Digit String (MSDS) dataset, which
contains two subsets: MSDS-ChS for Chinese signature and MSDS-TDS for Token Digit String
(TDS). MSDS-ChS aims to boost Chinese signature verification and MSDS-TDS attempts to explore
the effectiveness of Token Digit Strings, i.e. the actual phone numbers of users, in identity verification.
MSDS-ChS is the largest publicly available Chinese signature dataset, which is at least eight times
larger than the previous online ones [2, 1, 14]. MSDS-TDS is the first dataset that covers handwritten
TDS for identity verification, which facilitates related research and brings long-term implications.

Who created the dataset (e.g., which team, research group) and on behalf of which entity (e.g.,
company, institution, organization)?

The MSDS dataset is created by the Deep Learning and Vision Computing Lab (DLVC-Lab) of South
China University of Technology.

1.2 Composition

What do the instances that comprise the dataset represent (e.g., documents, photos, people,
countries)?

The MSDS dataset possesses two modalities: the online time series modality and the offline image
modality. The time sequences record the positional and temporal information produced in users’
handwriting processes, including x,y coordinates, pressure, and time stamps, and are saved in
separate text files. The static images are rendered from the time series and saved in the Portable
Network Graphics (PNG) format. Therefore, the time series and images are uniquely corresponding.

How many instances are there in total (of each type, if appropriate)?
Our MSDS dataset consists of two subsets: MSDS-ChS and MSDS-TDS, which are contributed by
the same 402 users, with 20 genuine samples and 20 skilled forgeries per user per subset. The data
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is provided in two modalities. For each modality, there are 402 x (20 + 20) = 16080 samples per
subset. Hence, there are in total 16080 x 2 x 2 = 64320 instances in the MSDS dataset.

Does the dataset contain all possible instances or is it a sample (not necessarily random) of
instances from a larger set?
The MSDS dataset contains all possible instances.

What data does each instance consist of?
The MSDS dataset contains unprocessed time series and images.

Is there a label or target associated with each instance?
The only label for each instance is the user it belongs to.

Are relationships between individual instances made explicit (e.g., users’ movie ratings, social
network links)?
There is no relationship between individual instances.

Is the dataset self-contained, or does it link to or otherwise rely on external resources (e.g.,
websites, tweets, other datasets)?
The MSDS dataset is self-contained.

1.3 Collection Process

What mechanisms or procedures were used to collect the data (e.g., hardware apparatuses
or sensors, manual human curation, software programs, software APIs)? How was the data
associated with each instance acquired?

The data of MSDS was acquired with two types of Android tablets: HUAWEI MatePad BAH3-W59
and LENOVO TB-J706F, with three of each. Table[T]lists the specifications of these two types of
devices. We specifically developed an Android app and the user interface is shown in Figure[I] Users
directly performed handwriting on the tablets using specific styluses and the produced information
was automatically recorded by the app.

Table 1: Specifications of the two devices.

Device Input Screen (Diagonal) Resolution Actual Writing Area
HUAWEI MatePad BAH3-W59  Stylus (Specific) 10.4 inches 20001000 2000900
LENOVO TB-J706F Stylus (Specific) 11.5 inches 2560x1600 25601180
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Figure 1: The user interface of the data acquisition app.

1.4 Preprocessing/cleaning/labeling

Was any preprocessing/cleaning/labeling of the data done?

After the data collection finished, we manually inspected the data to perform cleaning. If the content
of data is wrong or out of format, the user was required to rewrite it. For instance, if the content of a
skilled forgery does not match the corresponding genuine sample, we asked the user to rewrite the
skilled forgery with the correct content.



1.5 Uses

Has the dataset been used for any tasks already?
This dataset has not been used in any previous work.

What (other) tasks could the dataset be used for?

The MSDS dataset is published for handwriting identity verification. Specifically, the MSDS-ChS
subset could be exploited in online/offline Chinese signature verification, and the MSDS-TDS subset
could be used in online/offline identity verification with Token Digit Strings. In addition, the MSDS
dataset could be exploited in writer identification.

1.6 Ethics

Does the dataset contain personally identifiable information?
Yes, the signatures and Token Digit Strings in our dataset can be linked to the users.

Did data contributors provide their consent on the collection and use of the data? If they did,
how?

Yes, all contributors gave their consent to the collection of the handwriting data. Before collecting
the contributors’ handwriting data, we signed a copyright agreement with each contributor, in which
they agreed to grant us the license to use their handwriting, to use it for publication, and to use it for
non-commercial academic research purposes. The copyright agreement in both Chinese and English
is shown in Figure [2] Therefore, the contributors are well aware of how their data will be used.

Were data contributors compensated?
Yes, according to the payment agreement, all contributors were paid according to the amount of
handwriting that they contributed.

Are there any potential negative societal impacts of this dataset? If yes, do you have any
measures to prevent that?

To protect contributors’ privacy, we carefully design the conditions of use of our dataset, which mainly
include the following three rules. First, the MSDS dataset can only be used for non-commercial
research purposes and we will verify the researcher’s intentions regarding the dataset through the
application process described on our official GitHub page. Second, we respectively shuffle the user
order of signatures and TDS, resulting in an unassociated order between signatures and TDS. Third,
we will issue a legal agreement that applicants are required to sign to prevent the illegal use of the
data. If any applicant does not agree to these conditions of use, we will not provide he/she with the
decompression code. Furthermore, whoever uses our dataset must comply with all use conditions;
otherwise, we will revoke the authorization.

1.7 Distribution

How will the dataset will be distributed (e.g., tarball on website, API, GitHub)?
The MSDS dataset is publicly available at https://github.com/HCIILAB/MSDS.

1.8 License

Do any export controls or other regulatory restrictions apply to the dataset or to individual
instances?

All authors bear all responsibility for the MSDS dataset in case of violation of rights, etc. The MSDS
dataset should be used under Creative Attribution-NonCommercial-NoDerivatives 4.0 International
(CC BY-NC-ND 4.0) License| for non-commercial research purposes.

1.9 Maintenance

Our dataset can be accessed through the aforementioned link. We will occasionally perform mainte-
nance, such as providing data corrections and solving issues raised by developers.


https://github.com/HCIILAB/MSDS
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
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Name:

Copyright Authorization and Privacy
Protection Agreement
The Deep Learning & Vision Computing Lab (DLVC-Lab) respects and protects

the privacy of all writers, please read the following statement carefully before you
perform handwriting:

. For handvwritten data (including signatures, phone numbers and other handwriting)
collected from writers, we have license for unrestricted use in perpetuity. We will
not disclose writers' handwriting and other private information without their

consent.

2. The data may be used for external open source publication, which requires your
authorization. If you agree to the public release of the data, you may sign the second
line of your signature below to fully transfer ownership of the data to us. When
publishing the collected handwritten data, we guarantee that no other personal
information related to the writer will be leaked, and the data will only be published

to other academic researchers,

REFRBRGEHIRL DLVC LK% (B4):

R DLVC SR ATFHIE (EH): Agree to provide handwriting data (sign)

Agree to the public release of handwriting data (sign):
BEEFHD:

Contact number:

EFEM:
Date (YM.D):

(a) Copyright agreement in Chinese. (b) Copyright agreement in English.

Figure 2: The copyright agreement that signed with each writer before data collection.
1.10 Examples

MSDS contains two subsets, MSDS-ChS for handwritten Chinese signatures and MSDS-TDS for
handwritten Token Digit Strings (TDS). We present several examples to view the quality of our

datasets in Figure [3]and Figure [
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Figure 3: Signature samples of two sessions. The left ones are genuine samples, while the right ones
are skilled forgeries.

2 Case Study: Time Functions

In experiments, we extract 12 time functions for online time series using the z, y coordinates, and
pressure as features and serve as input to the online handwriting verification systems. Table [2]
respectively lists the details of 12 time functions.
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Figure 4: TDS samples of two sessions. The left ones are genuine samples, while the right ones are
skiiled forgeries.

Table 2: Time functions extracted from the dynamic time series.

No. Features
1 First-order derivative of Coordinate &
2 First-order derivative of Coordinate y
3 Velocity magnitude v = /42 + 92
4 Path-tangent angle 6 = arctan ¥
5 Cosine of the path-tangent angle cos 6
6 Sine of the path-tangent angle sin 6
7 | First-order derivative of velocity magnitude ©
8 First-order derivative of path-tangent angle 6
9 Log curvature radius p = log g
10 Velocity variation magnitude Av = v - 0
11 Acceleration a = /02 + Av?
12 Pressure p
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