
1 DESCRIPTION OF THE DOCUMENTS:

Case ref. Number: 0210-03/2023
Case assigned by: Roi S.
Mode of receipt: Online request / website form
To, Mr. [HIDDEN]
Address: Not-disclosed

Verify your autographed item
at http://aithenticate.art

1 Description of the Documents:

The content of this report is made by Aithenticate.art based on the documents described below.

1. RGB Photo Q1.png of resolution 3024×4022, provided by the customer and showing a Coca-
Cola ”Coke” red can with white thin diagonal stripes, autographed using a black marker. Refer
to Figure 1 for the reproduction and Section 2.1 for a description.

2. RGB Photos Q2.png and Q2.png of resolution 3024×4022, provided by the customer and showing
details of the front cover and reverse side of an autographed invitation to the exhibition holding
place on June 28th 1987 in the Casino Knokke. Refer to Figure 3 for the reproduction and
Section 2.2 for a description.

3. RGB Photos Q4.png, Q5.png, Q6.png, Q7.png, Q8.png, Q9.png of resolution 3024×4022, pro-
vided by the customer and showing different signed drawings. Refer to Figures 4, 5, 6, 7, 8 and
9 for the reproduction and Section 2.3 for a description.

4. RGB png images of items, drawings, documents and cards with verified authentic autographs
from Keith Haring, dated at the same time period (1985-1988). The signatures are labeled “Ad-
mitted Signatures”, and include 25 verified authentic autographs from the Haring Foundation’s
catalogue raisonné.

5. RGB png images of skilled forgeries. The skilled forgeries used for validation are made by
Aithenticate.art subject the same requirements as the Admitted Signatures. The selected 15
signatures are made with similar medium and extracted using the same technique as with Q1-
Q9.

1.1 Assignment

1. To prove that the area of inscription of the signatures Q1, Q3-Q9 are free of alterations, by
using digital inspection and comparison techniques.

2. To find out whether the A.I. model determines that the Questioned Signature Q1 and the
Admitted Signatures have been handwritten by the same person, and compare the feature vector
curves.

3. To perform a description and study of the artwork (if any) the signature is an integral part of,
and verify the corresponding authenticity tells, conceptually, in form and size.

4. To use our database of verified authentic signatures, perform a graphological description of
the questioned signatures, and verify the authenticity tells.
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2 DESCRIPTION OF THE AUTOGRAPHED ITEMS

1.2 Declaration of Standards

For this work, we are working subject of two international standards:

1. Scientific Working Group for Forensic Document Examination (SWGDOC)’s Standard for Ex-
amination of Handwritten Items for examinations and comparisons involving handwritten items
and related procedures using side by side comparison methods.

2. ANSI/ASB Standard 35: Standard for the Examination of Documents for Alterations to ensure
that there is no alteration of the document by physical, chemical, electronic, or mechanical
means, or a combination thereof.

2 Description of the autographed items

In this section we describe the presented items and collect all the information that can be useful for
the authentication process.

2.1 Autographed soda can

Verify your autographed item
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The red Coke can design with diagonal thin white stripes and the white and blue ”Coke” underline
logo has been used by Coca-Cola periodically over the years. This design was first introduced in 1987
and was used until 1998. It was then reintroduced in 2011 as part of Coca-Cola’s ”Share a Coke”
campaign and has been used periodically since then for various promotions and limited edition cans.

The signature is hand-written on the top of the can cylindrical barrel. We conducted a digital
examination and chromatic analysis of the can colors, and they resemble the ones of the claimed time
period (1988). The can also shows a dancing figure drawing on the bottom of the cylindrical barrel.

(a) Signed drawing with Q1. (b) Unwrapped area of inscription. (c) Distortion corrected Q1.

Figure 1: Digital unwrapping and distortion correction for the texture on the soda can. The drawing
medium is a black marker pen, and the signature reads ”K. Haring 88”.

2.2 Invitation to the exhibition of the ”Casino Knokke 87” mural

Our customer presents pictures Q1.png and Q2.png, showing an autographed invitation to Keith
Haring’s exhibition held at the casino in Knokke on June 28th, 1987. Haring’s ”Casino Knokke 87”
is a famous mural painted on the casino’s ceiling. The mural features playful figures, vibrant colors,
and Haring’s bold outlines. It is considered a masterpiece and a significant work in Haring’s career.

The mural was created during a two-week residency at the casino, where Haring had complete
creative freedom. Today, the mural is a tourist attraction and a testament to Haring’s legacy in
contemporary art.
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2 DESCRIPTION OF THE AUTOGRAPHED ITEMS

The item our customer has is an autographed invitation to the exhibition, not a reproduction of
the mural. The invitation features a front cover image representing the mural, however it is a separate
artwork that must be evaluated based on its own unique qualities and historical significance. One
telltale sign of differentiation is the differences in colors, which could be due to variations in printing
processes or intentional design choices. The dolphin’s eye is also different in the invitation, appearing
in the same color as the rest of the dolphin. The colors in the invitation appear more yellow than
orange compared to the mural and other reproductions. This could be due to printing processes or
materials used.

It’s important to note that the signature at the bottom of the invitation cover is printed, rather
than handwritten as in the original poster. The printed signature is a close replica of Haring’s original
signature.

Evaluating the invitation based on its own merits as a unique and valuable item, we gain a deeper
understanding of the artwork and its place in art history.
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2.2.1 Reproduction quality of the invitation cover

On the top images of Figure 2 we appreciate a well preserved invitation to the exhibition, from now
on Q2. In order to highlight the color match of Q2 and a verified authentic invitation cover, and the
contrast with the colors of a reproduction, we plotted the separate main colors on the second row of
Figure 2. We have also measured the line thickness on both prints. The differences in colors and line
thickness between Q2 (a) and the verified authentic invitation (b) may be due to variations in printing
quality or color calibration, and are not a necessary indication of a forged invitation card. We did
not observe large color inconsistencies between both invitation covers. And as we expected, we did
observe differences between the invitations and the mural reproduction (c). Therefore, the conclusion
of the chromaticity study is that there are no relevant mismatches between the colors of the present
invitation and a verified authentic original invitation.

It’s important to note that the signature at the bottom of the invitation cover is printed, rather
than handwritten as in the original poster. The printed signature is a close replica of Haring’s original
signature. Overall, the cover of the invitation is a reproduction of ”Casino Knokke 87” that captures
the essence of the original artwork.

�
Chromaticity space plots represent colors in terms of their hue and saturation, and can
be useful for analyzing color consistency across an image or for identifying color casts.
These plots can be used to find color inconsistencies on printed low quality imitations.
However, they may not provide enough information to determine the age or authenticity
of a printed document by comparison.

2.2.2 Autographed reverse side of the invitation

Keith Haring signed many invitations for exhibitions during his career. It was a common practice for
artists to sign exhibition invitations as a way to promote their shows and gain recognition. Haring
was known for his prolific output and active participation in the art world, so it is likely that he signed
many invitations throughout his career. However, the exact number is not known.
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he first row of Figure 3 (b) shows the verso of an authentic invitation for the June 28th 1987
exhibition, which includes a signature made using a black marker pen. On the same figure, (a) shows
the Q3 signature on an invitation.. We did not observe differences on both documents apart from the
handwritten signature. Before studying the signature, we cannot determine whether the presented
invitation card is authentic or a very good reproduction of the original invitation.
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2 DESCRIPTION OF THE AUTOGRAPHED ITEMS

(a) Invitation cover, labeled Q2. (b) Verified authentic invitation. (c) Reproduction of original mural.

Figure 2: Comparison of the invitation cover (Q2) with a verified authentic sample and a reproduction
of the mural poster. The second row shows the decomposition of the three basic colors, and the bottom
plots the chromaticity plots.

(a) Autographed reverse of the card. (b) Verified authentic invitation. (c) Extracted Q3.

Figure 3: a) Authentic invitation to the June 28th 1987 exhibition in the Casino Knokke, b) Questioned
Signature labeled Q3, handwritten on the right hand side of the invitation. c) Extracted questioned
signature Q3.
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2.3 Collection of signed drawings

Keith Haring was a famous American artist known for his bold and expressive drawings, many of which
he created using pens on paper. He was known to use a variety of drawing tools, but the medium he
used the most was the black marker pen. He preferred using this tool because it allowed him to create
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2 DESCRIPTION OF THE AUTOGRAPHED ITEMS

bold, thick lines with a consistent quality. The black marker pen also dried quickly, which enabled
him to work fast and efficiently. Haring’s use of this tool is evident in many of his iconic works, such
as his subway drawings, murals, and other pieces on paper.

Overall, Keith Haring’s pen drawings on paper are characterized by their boldness, energy, and
playfulness, and continue to inspire artists and art lovers around the world.

2.3.1 Signatures under drawings

Figures 4 to 9 show a collection of signed drawings, made using marker pens and charcoal, and the
corresponding extracted signature.

(a) Signed drawing with Q4. (b) Extracted Q4 signature.

Figure 4: Signature under a drawing, which appears to be made with a brown marker pen, and reading
”K. Haring 86

⊕
”.

(a) Signed drawing with Q5. (b) Extracted Q5.

Figure 5: Signature under a drawing of a barking dog, made using a red marker pen, and reading ”K.
Haring

⊕
”.

(a) Signed drawing with Q6. (b) Extracted Q6.

Figure 6: Signature under a drawing, which appears to be made with charcoal, and reading ”K. Haring
85”.
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3 AUTHENTICITY CUES APART FROM THE SIGNATURE

(a) Signed drawing with Q7. (b) Extracted Q7.

Figure 7: Signature under a drawing of a barking dog, made on black marker pen, and reading ”K.
Haring 88

⊕
”.

(a) Signed drawing with Q8. (b) Extracted Q8.

Figure 8: Signature under a dancing figure drawing, made on black marker pen, and reading ”K.
Haring”.

(a) Signed drawing with Q9. (b) Extracted Q9.

Figure 9: Signature on marker pen of a crawling radiant baby, made on black marker pen, and reading
”K. Haring 88

⊕
”.

3 Authenticity Cues apart from the Signature

Keith Haring’s signature is an integral part of his art, but it is often positioned in such a way that it
does not distract from the overall composition. Haring’s signature is usually small in comparison to
the rest of the artwork, and it is often located in the lower right corner of the work.

Haring’s signature is typically written in a cursive, flowing script that is similar to his drawing
style. This helps to integrate the signature into the artwork and make it feel like a natural extension
of the drawing. Haring saw his signature as an important part of his identity as an artist, and he
wanted it to be recognizable and memorable.

Although Haring’s signature may not be the most eye-catching element of his artwork, it is still
an important part of his legacy. Regarding any study of the authenticity of a piece, the signature is
the most important part to consider in this case. At the end of the signature, Haring often writes the
year and his signature circled cross icon.

In this section we will go through the item description, provenance, the included art concepts, and
how they relate to both the signature and the authenticity of the works.

Verify your autographed item
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3.1 Recurring art concepts and authenticity

The recurring art concepts, like the radiant child, barking dog and dancing figures are closely associated
with Keith Haring’s authentic artistic style and vision. They are both motifs that are unique to
Haring’s work and are easily recognizable as his own.
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4 A.I. BASED AUTHENTICATION

The barking dog on Q7 is a symbol of warning, joy, and Haring’s love of animals, while the dancing
figures on Q4 and Q8 celebrate the joy and freedom of movement and reflect the vibrant cultural
scene in New York City during the 1980s. The radiant child on Q9 represents innocence, hope, and
optimism, and it quickly became a signature element of Haring’s work. Today, these motifs continue
to captivate and inspire audiences around the world, serving as a testament to the power of art to
bring people together and celebrate the human experience.

The barking dog and dancing figures, as well as other motifs in Keith Haring’s work, have been
widely reproduced and imitated, sometimes in an attempt to pass off forgeries as authentic Haring
artwork. Therefore, understanding the meaning and significance of the recurring motifs in Keith
Haring’s work is crucial for authenticating his artwork. The barking dog and dancing figures, for
example, are not just visual elements, but also carry a deep symbolism and personal meaning for
Haring. Knowing Haring’s personal and artistic history, as well as his beliefs and values, can help
experts identify whether a work is truly his or not. For instance, if a piece features a barking dog or a
dancing figure, but lacks the energy and spirit that characterizes Haring’s work, it may be a sign that
the piece is a forgery.

Similarly, if a piece features a new or unusual motif that is not commonly found in Haring’s work,
it may be a sign that the piece is not authentic. This is why authentication experts often consider a
range of factors when evaluating a work, including the style, materials, signature, and overall quality
of the work, as well as its provenance and history.

By carefully examining these factors and understanding the meaning behind Haring’s recurring
motifs, authentication experts can help to ensure that Haring’s legacy is preserved and his authentic
artwork is correctly identified and valued.

4 A.I. based Authentication

We run our AI based mathematical model trained on digitized images of the verified authentic Admitted
Signatures and Skilled Forgeries.

Admitted Signatures, labeled as S1-S9, which we selected for being representative of the variations
we observed in our research on the authentic signatures from Keith Haring.

Verify your autographed item
at http://aithenticate.art

Request your report at aithenticate.art
Page 7/13

7

www.aithenticate.art
www.aithenticate.art


4 A.I. BASED AUTHENTICATION

Q1 Q3 Q4 Q5 Q6 Q7

Q8 Q9

S1 S2 S3 S4 S5 S6

S7 S8 S9

Figure 10: On the first and second tables, the Questioned Signatures Q1, Q3-Q9. On the third and
forth table, some of the verified authentic signatures by Keith Haring used in this study (S1-S9).
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he diagram of the neural networks is shown on Figure 13. On Figures 11 and 12 we can see the
the classification ROC curve, the features vector curves and heatmaps.

Our A.I. model correctly classified all the Admitted Signatures in the experiment run except
one, and classified all the Questioned Signatures as non-authentic, with an accuracy on the control
samples used in the experiment greater than 96%. Therefore, the verdict of the A.I. is:

.
The A.I. model classified all the Questioned Signatures, labeled Q1, Q3-Q9,
as NON-AUTHENTIC with a classification accuracy greater than 96%.

(a) ROC curve.
(b) Features vector curves for Ques-
tioned Signatures.

(c) Features vector curves for Ad-
mitted Signatures.

Figure 11: a) The AUC score obtained with our test samples is 0.97, which is very high. The features
vector curves for the Questioned Signatures (b) and some Admitted Signatures (c).
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5 SIGNATURE DESCRIPTION

Figure 12: a) The heatmap for Q1, Q3-Q9 highlighting the regions that were used by the AI to
classify the signatures as non-authentic.

�
Figure 12: Heatmap on the signature: According to the A.I. model, the strokes in
Q1 that the A.I. used to classify the signatures as non-authentic are located all along
the signature. However, the regions which are resourced the most by the A.I. for the
verdict are the ones highlighted in red. We observed that these regions are recurrent
across several signatures, like the bottom half of the H and the decorative tail ”g”. We
describe these features in detail in Section 2.

�
Figure 11: Features Vector curves of the signatures: The curves on these plots
characterize the signatures attending to the response to filters on corresponding regions.
All the curves feature the same pattern, meaning that the extraction technique digital
images have been extracted homogeneously, and adding on the validity of the present
digital processing and comparisons.
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Figure 13: A diagram of the architecture for our AI model for Signature Authentication.
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5 Signature description
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his Section goes through a comparative description of the Questioned Signatures with the verified
authentic samples.

On Section 3 it is mentioned that Haring’s signature is an integral part of the artwork, and
it is commonly acceptable to reference the relation between drawing and signature, their relative
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5 SIGNATURE DESCRIPTION

proportions and conceptual meaning of the motifs for the authentication study.

5.1 Authenticity tells

By comparison of Q1 with the Admitted signatures, labeled S1-S15 (refer to Figure 10), we found the
following common graphological cues between the signatures:

1. On most Keith Haring signatures, the letters ”K” and ”H” are distinctive. Haring would often
create a swoosh effect by starting the vertical line at the top, allowing it to slide to the left
before curving back to the right, giving the line a faint inverted ”S” shape. As an extreme case,
on Figure 3(c), the vertical lines of the ”H” on Q3 are concave, which is not consistent with the
typical swoosh pattern found in most verified authentic samples.

2. Haring often included the year as a part of his autograph, particularly in drawings from the late
eighties, which typically feature the number ”8”. He would start the shape of the ”8” at the top
of the figure. However, in Figure 3(c), we have observed that the shape of Q3 is started at the
central intersection of the ”8”, which is not consistent with the typical pattern found in most
verified authentic samples.

3. On Figure 1(b) we observe the drawing of a dancing figure. Haring drawing style was known for
continuous, fluid lines that often depicted figures in motion. Moreover, he was known for drawing
on a variety of surfaces, including unconventional ones such as balls, skateboards and walls, so
drawing on a can should not affect this unique drawing feature. In this case, however, it is easy
to observe interruptions at the corners, which is not characteristic of Haring’s style. This may
suggest that the drawing is a reproduction or imitation rather than an original work by Haring
himself. It is common to see these discontinuities on later reproductions or imitations of Haring
style. This is specially noticeable on the knees and armpits of the dancing figure, highlighted on
Figure 4 (a). Haring’s simple yet expressive compositions are indeed difficult to replicate, as his
style was unique and highly recognizable. His figures often had a sense of movement and energy
that was conveyed through his use of bold, flowing lines. Even when drawing on unconventional
surfaces, Haring was able to maintain the fluidity and continuity of his lines, which contributed
to the distinctive character of his work.

(a) Discontinuities on the strokes on Q1 and Q7. (b) Direction of motion lines on Q5.

Figure 14: Authenticity tells and inconsistencies observed on the drawings, that may indicate these
are not authentic pieces.
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4. Upon close examination of the dancing figures drawing on Q5, it can be observed that the
fluidity typically seen in Haring’s drawings is lacking. A notable difference can be seen in the
motion lines, which are drawn perpendicular to the figures, as opposed to Haring’s characteristic
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5 SIGNATURE DESCRIPTION

Figure 15: The radiant baby on Q9 is missing the line connecting the neck and left arm.

method of drawing parallel to the nearest stroke of the figure. This deviation suggests that the
drawing may not have been executed by Haring himself. We highlight these lines on Figure (b).
Moreover, it is our opinion that the drawing on Q5 lacks the movement energy always related
to the Haring’s dancing figures motif.

5. The motifs dancing figure and radiant baby, described on Section 3.1 on the drawing Q8 are rare
to see together on authentic Haring works, while being combined without a noticeable artistic
transformation. This artistic transformations embeds the valuable artist contribution to the
work. In this case these figures are, furthermore, being part of the same composition without a
transformation.

6. The radiant baby on Q9 does not have the left arm and the neck united with an stroke, as
it was usual for Haring style. It is not common to see authentic drawings skipping or with
discontinuities on the main lines. This tell is highlighted on Figure 15.

7. Line breaks are sometimes forced when choosing a direction of strokes which is opposite to the
one the artist always used. This happens on the drawings Q1, Q4, Q5, Q6, Q7 and Q8. There
is a change in the direction of strokes in comparison with the verified authentic drawings.

8. It appears that the signature Q4 has been restored using charcoal, as we appreciate a double
line visible on the signature.

5.2 Graphological description
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In this subsection we characterize the Keith Haring signature graphologically, with reference to the
questioned signatures Q1, Q3-Q9.

1. An inter-se comparison of the verified authentic Admitted Signatures shows a very consistent
writing pose with very little variations and a consistent rhythm. In other words, the angle,
slant, pressure, speed, and other factors of the individual’s writing style do not change much
across signatures. This makes Haring’s signature less difficult to authenticate than most of
artists.

2. The basic handwriting description of the authentic Admitted signatures must mention a consis-
tent high tier penmanship. It is evident that the artist is used to sign often, has a well defined
style, and many features are always repeated across samples. Again, this adds value to the
graphological comparison for authentication.
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3. The direction of the strokes in most of the Questioned Signatures are not the same as in Admitted
Signatures. For instance, on Q4-Q9 the crossing - in the capital H is slanted to the left,
whereas this line is slanted to the right on most of the verified authentic signatures. In other
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5 SIGNATURE DESCRIPTION

words, the only two signatures with the intersection of the - of the H and the baseline on the
right hand side of the signature. For a contrast example on an authentic signature we can easily
refer the reader to the slant on the - in the H capital letter printed on the authentic signature
on the cover of the invitation, below ”KNOKKE 87”.

4. The vertical lines on the H and K feature a faint inverse s-shape. These characteristics
are not easy to catch for the untrained eye, but they are consistently observed across verified
authentic Haring’s signatures. These traits are also difficult to forge. The green arrows drawn
on Figure 16 are depicting this effect, by pointing to the horizontal component of the direction
of the stroke on the ends of the mentioned vertical lines of the capital letters.

ò
The direction of the strokes and slight s-shapes on a signature can be an unique
characteristic and could potentially be used as part of an authentication process.
These are encoding the author’s hand pose while writing. It is not a foolproof
method as individuals may not consistently write with the same stroke direction,
and the direction can be easily altered. However, if many tells are present alto-
gether in one signature, the authenticity should not be certified without unques-
tionable evidences.
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Figure 16: The effects described in this subsection are depicted on this Figure: In red the horizontal
line in the H. Using green arrows, we indicated the horizontal direction of the inverse faint s-shape
effect on the vertical lines. In blue, the broken baseline on Q3. In pink we highlighted the slant of the
text.

5. The right slant on the Haring’s writing is characteristic of his known authentic signatures.
However, Q5, Q6 and Q7 are clearly slanted to the left. On Figure 16 we highlighted on pink
color lines depicting the slant of the ”a” letter. This effect is also observed on the direction of
the capitals K and H, and the arcades.

6. The decorative tail ”g” on Q6 is finished tilted to the right, while on most verified signatures, it
is tilted to the left.
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Haring used to feature a consistent baseline when writing the signature. In
order to visualize the baseline you have to visualize it like it has an unique direction as a whole.
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7 DISCLAIMER / LEGAL NOTE

However, on Q3 and Q5 we observe how the baseline is broken and changes along the signature.
On Q3 it changes upwards after the H, while on Q5 it changes downwards.

7. Consistent angularity and waviness along the signature. This is coupled with smooth and fast
writing pace. These characteristics are also generally present on the questioned signatures,
however they also are easy to reproduce on forgeries.

8. On the Admitted Signatures, we observe the following characteristics traits of a rather fast
writer: Horizontal or slightly ascending baseline. Right slant. Usage of a decorative tail. These
are also present on the Questioned Signatures.

ò
The writing speed is a remarkably characteristic trait, although difficult to assess
accurately, and subject to change from one sample from another. However, the
variations in speed are always observed around the same character in signatures
made by the same person. Additionally, the locations of the peaks of speed of
writing are kept constant across authentic signatures.

9. Absence of underlines or decorative loops on all the signatures.

10. Relatively similar spacing for the all the characters. Q1 may feature a smaller size for the ”a”
than Admitted Signatures.
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6 Conclusion

The present report goes through the study of the Questioned Signatures, the appearance of the art-
works, conceptual motifs and artistic transformation created with it. It follows with the authenticity
tells related to the signatures, and the results of the A.I. based authentication. The report is closed
with the authenticity tells of the drawings, the graphology of the signatures, and what they may or may
not have in common with verified authentic examples made by Keith Haring during the corresponding
time period.

The main subject of study in this report is the collection of autographs, most of them which are
handwritten below drawings using the same medium. Both drawing and signature are being part of an
integral artwork. These artworks are undoubtedly aesthetically pleasing and have a decorative value.
They showcase Haring’s bold and energetic style and are sure to add a touch of color and creativity to
any space. However, the authenticity of the signatures and drawings cannot be determined without
adding a clear evidence of authenticity apart from the artwork itself.

The verdict of the A.I. model is that all Questioned Signatures are classified as non-authentic, or
not made by Keith Haring, with an accuracy on the control samples used in the experiment greater
than 96% .

Our analysis of the drawings and graphological characterization of the signatures in Section 5
includes a thoughtful description. We have found several authenticity tells which support the result
of the A.I. for both the drawings and the signatures.
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7 Disclaimer / Legal note
The present report by Aithenticate.art is the result of the digital analysis and description of the images of the signatures submitted
by the customer, using mathematical models. This analysis has been done with Diligence and Good Faith, but Aithenticate.art
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7 DISCLAIMER / LEGAL NOTE

does not provide any warranty with the correctness of the sentences in this report with respect to the authenticity, or guarantees
any error-free operation of Image Analysis Software, including the Artificial Intelligence (AI) model used. To the extent permitted
by law, all warranty and liability of Aithenticate.art is hereby excluded, including, but not limited to, liability for financial damage
in connection with the use of the present report document and the confidence in it, any decisions taken, purchases, sales, insurance,
security, display or other dispositions relying upon the present report, damage or loss profits due to incorrect statements in the
report. For further information, please refer to our Terms and Conditions.
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