Ingenious "> Brain

Case Study

Breaking the
Novelty lllusion:

How an Overlooked Cited Reference
Unlocked Novelty-breaking Prior Art

The client, an agritech company, approached us to check the novelty of a
vehicle-mounted Al-driven plant treatment system designed to detect and treat

BaCkg round plants. The system leverages advanced image segmentation techniques and is
equipped with a camera module, plant treatment device, transformer-based unit,
transformer-based encoder-decoder model, probability matrix generation, neural
networking components, and other key gears.

Client’s objective

The client required an invalidation search to identify prior art related to a novel image segmentation
method for classifying plant and weed species. The method follows a specific process flow
involving calculations in the encoding and decoding stages of the segmentation model. Their
primary goal was to identify the exact prior art covering the segmentation method using
transformer-based encoder-decoder architecture; the flow of processes within the encoding &
decoding stages; and the probability matrix generation technique linked to selective plant treatment.

Our Strategic Approach

Our thorough search strategy involved an extensive exploration of the limited prior art within
agriculture-focused Al systems. To ensure a comprehensive understanding, we broadened our
scope to other industries employing similar segmentation methods.

Identifying a Relevant Non-Patent Literature (NPL)

@® We located an NPL reference that the examiner also cited.

@ This reference discussed an image segmentation method applicable to plants but was not
explicitly linked to fertilizer application.

@® The key focus was on segmentation alone, without integration into a plant treatment system.
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Addressing the Probability Matrix Argument
@® A narrow point raised by the applicant related to probability calculations.
@ The prior reference did not explicitly mention probability mapping.

® However, since it discussed the SoftMax function, we argued that probability matrices could
be derived from SoftMax outputs.

@ The SoftMax function is a standard mathematical approach to convert a vector of values into
a probability distribution, reinforcing our argument against the applicant’s novelty claim.

Exploring Additional Reference on Multi-Species Treatment

@ Another reference disclosed a plant treatment system based on species identification.

@ This reference strengthened our case as it showed that multi-species treatment using Al
segmentation is not novel.

Drafting Segmentation Maps with Multiple Objects

@® We established that segmentation maps could be generated to include multiple objects, such
as trees and other vegetation.

@ This further supported our argument that plant detection signals are a standard extension of
existing methods.
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Our mask transformer is inspired by DETR [7]. Max-
Deeplab [52] and SOLO-v2 [7°] which introduce object
embeddings [ 7] to produce instance masks | | How
ever, unlike our method, MaxDeep-Lab uses an hybod ap-
proach based on CNNs and transfommens and splits the pixel
and class embeddings into two streams because of compu.
tational constraints, Using a pure transformer architecture
and levera |{,|:n. pailch I\'\ el enxs -Im!. WE PrOpoSE 3 Sk
ple approach that proc P il clans embedding «
Jointly dumglmdn.ndlng phm \u.h pproach allows 1o
produce dynamical fhers, changing with the input. Whale
we sddress semantic segmentation in this work, our mask
trams fonmer can also be directly adapied 1o perform panop-
I segmentatson by replacing the class embeddings by ob
ject emboddings
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Figure 2: Overvicw of our approach Scgmenter. (Left) Encoder: The image paiches are progecied 10 a sequence of embed-
dings and then encoded with a transformer. (Right) Decoder: A mask transformer takes a5 input the outpet of the encoder
and class embeddings 1o prodict sepmentation masks. See et for detils.

[ Conclusion  Z

Through our invalidation search, we demonstrated that the transformer-based image
segmentation method used in the plant treatment system was not entirely novel. Prior art
references covered key elements, including:

Image segmentation using encoder-decoder transformers.
SoftMax-based probability mapping.

Multi-species plant identification.

Broad applications of segmentation beyond agriculture.

These findings provided a robust foundation to challenge the patent’s novelty and significantly
bolstered our client's legal strategy. This case underscores the importance of expanding prior art
searches beyond industry-specific constraints to identify broader technological overlaps.
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Ingenious e-Brain is a renowned business advisory and management consulting
firm offering high-quality, customized, and cost-effective solutions around
Technology Research, Business Research, and Intellectual Property Research to
industry leaders and innovative companies across the globe. Innovation,
knowledge, and transparency form the basis of our company’s mission and vision.
Along with cost benefits, we provide the highest quality results, ensuring foolproof
confidentiality and security. We are an ISO-certified company with offices in India,
USA, UK, Japan, and Germany.

Ingenious e-Brain has a strong team of analysts and subject matter experts with
domain proficiency devoted to helping clients grow. Our highly qualified
professionals offer tailored, value-added, and cost-effective services to our clients.
We believe in building long-term relationships with our clients, including national &
international corporations, Fortune 500 companies, world's leading research
institutes and universities as well as independent inventors.
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