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Abstract
This paper proposes the Quantum Geometry® Grand Challenge, a
five-year prize and benchmark program for quantum and hybrid
quantum–classical methods in computational geometry, computer-
aided design (CAD), geographic information science (GIS), and
meshing. The central question is where, if anywhere, quantum
computation improves a complete geometric workflow. Compar-
isons would include data preparation, encoding, execution, and
output validation. The program would begin by defining bench-
marks, without requiring an initial demonstration of quantum ad-
vantage. A proposed 2027 pilot would select a small number of
spatial-optimization and mesh-partitioning problems and publish
classical reference solvers and independent validators. Separate
award categories would recognize reproducible positive and nega-
tive findings. Two illustrative problems show how the evaluation
would work. The paper sets out submission requirements, com-
parison metrics, judging safeguards, and a staged expansion to
CAD, geometric algorithms, and data representations. Quantum
Geometry® LLC would initially administer the program and offer
conditional founding matching support of up to $100,000 over five
years. Expansion would depend on secured resources and indepen-
dently reproducible pilot results. The contribution is a research-
program design that can be tested and evaluation resources that
others can reuse; it is not a claim of demonstrated quantum advan-
tage.

CCS Concepts
• Theory of computation → Computational geometry; • Gen-
eral and reference → Design; • Computing methodologies →
Parallel algorithms; • Hardware→ Quantum technologies.
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1 Introduction
Geometry-centered computation supports engineering design, spa-
tial decision making, manufacturing, robotics, and scientific simu-
lation. Classical algorithms and software are mature, but quantum
computationmay still improve some search, optimization, sampling,
or linear-algebra tasks. Testing that possibility requires more than
translating a familiar problem into a quantum circuit. The compari-
son must preserve the original task and its accuracy requirements,
and include the costs of the complete workflow.

The Quantum Geometry® Grand Challenge would organize this
investigation around shared problem statements, public test in-
stances, strong classical reference methods, independent validation,
and prizes for reusable research contributions. Its first goal would be
to identify suitable problems and reliable ways to evaluate them. A
careful finding that an approach is uncompetitive can be as valuable
as a promising algorithm.

This paper makes three contributions. First, it defines a program
connecting quantum-computing researchers with the computa-
tional geometry, CAD, GIS, and meshing communities. Second, it
proposes a benchmark and evaluation procedure, illustrated by two
pilot problems. Third, it sets out governance, conditional funding,
and milestones for deciding whether to expand the pilot. These
arrangements are proposals. Partnerships, awards, and technical
outcomes are not presented as established facts.

2 History of Competitions
A competition can accomplish several things that conventional re-
search solicitations usually do not. It creates common deadlines and
shared deliverables, attracts students and interdisciplinary teams,
and exposes weak comparison methods and poorly specified prob-
lems. It can also produce reusable datasets, software, and reports.
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A competition makes an emerging field more visible to sponsors,
institutions, and potential participants. By rewarding careful nega-
tive results as well as positive claims, the proposed program could
help build a research community.

Competitions have repeatedly focused attention and accelerated
technical progress. Alcock and Brown’s 1919 transatlantic flight
won the Daily Mail prize [1]. DARPA’s Grand Challenge helped
stimulate progress in autonomous vehicles [2]. IARPA has spon-
sored automatic speech-recognition challenges [3]. Kaggle provides
a widely used platform for data-science competitions built around
shared benchmarks [4]. Machine learning conferences routinely use
shared tasks and competition tracks to define measurable progress
[5]. A comparable effort could help the computational geometry,
GIS, CAD, and meshing communities understand and evaluate
quantum methods.

3 Proposer Background
Franklin has worked in parallel computational geometry since the
1980s [6]. He supervised doctoral dissertations on parallel geomet-
ric computation in the early 1990s [7, 8], and his more recent work
includes parallel mesh intersection and exact geometric predicates
on GPUs [9, 10]. While serving as Director of the Numeric, Sym-
bolic, and Geometric Computation Program in NSF/CISE, Franklin
helped lead two joint NSF/DARPA solicitations on Computational
and Algorithmic Representations of Geometric Objects (CARGO) [11].
CARGO targeted three areas: computational cartography, computa-
tional topology, and computer-aided design. In 2021 he developed
and taught the first Quantum Computer Programming course in
RPI’s School of Engineering [12]. The learning outcomes of that
course were to (i) demonstrate proficiency with the mathematics
behind quantum computing, including qubits and quantum gates,
(ii) understand important quantum computing algorithms such as
Grover’s and Shor’s, (iii) understand the three platforms covered
in the course: transmon qubits (IBM Q), trapped ions (IonQ), and
quantum annealing (D-Wave), and (iv) apply that to write and run
programs on those platforms.

He is now an Emeritus Professor at RPI and President of Quantum
Geometry® LLC [13]. His consulting covers computer engineering;
parallel and CUDA programming; efficient GPU data structures and
algorithms; geographic information science data structures; applied
computational geometry; CAD algorithms, including overlaying
triangulations in 3D; and quantum computer programming.

The proposed challenge also draws on the author’s experience
supporting students and technical competitions. Since 2022, he has
donated $14,500 to SIAM for student travel to the International
Meshing Roundtable, $25,000 to ACM SIGSPATIAL for GIS Cup
prizes and travel support, and $5,000 to RPI’s student Quantum
Computing Club. These activities span the three communities the
challenge seeks to connect: geometry and meshing, GIS and spatial
computing, and quantum computing. A focused multiyear program
could give these separate contributions a lasting framework.

4 Positioning and Technical Scope
4.1 Relationship to existing work
Quantum algorithms for geometric problems are not new. Sadakane,
Sugawara, and Tokuyama studied intersection and proximity prob-
lems in 2001 [14]. Aaronson et al. later studied the quantum com-
plexity of closest pair and related problems [15]. These results
motivate further investigation. They also show why each study
must state its computational model and data-access assumptions.

Benchmark resources are also developing outside geometry. The
Quantum Optimization Benchmarking Library (QOBLIB) provides
ten optimization problem classes and a framework for comparing
classical and quantum methods [16]. XPRIZE Quantum Applica-
tions runs a broader applications competition [17]. The proposed
challenge should build on these efforts where appropriate. It would
add geometric task definitions, correctness checks tailored to each
application, comparisons of complete workflows, and sustained
participation from spatial and engineering communities.

Speedup claims also need care. Rønnow et al. distinguish compar-
ison scenarios and identify pitfalls in detecting quantum speedup
[18]. A favorable result against specified classical methods should
therefore be reported with its scope and assumptions. It should not
be treated as universal evidence of quantum advantage.

4.2 What belongs in the challenge?
Here, quantum geometry refers to the program’s focus on quan-
tum methods for geometry-centered computation. It does not refer
to a new mathematical theory of geometry or quantum gravity.
Quantum Geometry® is the program’s brand; technical descrip-
tions would use familiar disciplinary terms.

Eligible quantum approaches would include gate-based algo-
rithms, quantum annealing, and hybrid workflows. Quantum-in-
spired methods run entirely on classical hardware would be labeled
as such. They could serve as classical comparison methods or enter
a separate contribution category. A simulator demonstration would
show how an implementation behaves at the simulated scale, not
how it performs on quantum hardware.

Geometry must be essential to a benchmark. A routing, clus-
tering, or graph-partitioning task should preserve the coordinates,
distances, topology, constraints, or engineering meaning relevant
to the application. It should not become an arbitrary optimization
problem with a geometric label. The presence of a difficult opti-
mization subproblem also does not, by itself, show that a quantum
method will help.

4.3 A focused pilot within a broader scope
The program covers five application families (Table 1). Every family
should report hardware comparisons and data-encoding costs; these
should not be separate application leaderboards. The pilot should
start with at most two families so that organizers can maintain
reference implementations and validate submissions reliably.

5 Two Illustrative Pilot Benchmarks
The following examples are proposed for advisory-board review.
They are not completed experiments or adopted challenge rules.



TheQuantum Geometry® Grand Challenge Q-Spatial ’26, November 03–06, 2026, Riverside, CA, USA

Table 1: Candidate application families. These are research
directions, not claims of quantum advantage.

Family Example tasks and required outputs

GIS and spatial opti-
mization

Facility placement, routing, regionalization;
feasible placements, routes, or assignments.

Meshing and simula-
tion preprocessing

Mesh partitioning and quality improvement; valid
partitions or meshes preserving specified
constraints.

CAD and geometric
constraints

Assembly configuration, tolerance analysis,
surface fitting; configurations meeting stated
tolerances.

Computational geom-
etry

Proximity, intersection, visibility, range searching;
answers meeting exact or declared approximate
specifications.

Geometric and
topological represen-
tations

Point-cloud, mesh, and complex encodings; useful
task outputs with preparation and readout costs.

Table 2: Two station-placement plans for the four-town ex-
ample. Every town is assigned to its nearest selected station.

Selected sites (km) Nonzero contributions Total

0, 2 1 × 6 + 2 × 8 22
2, 10 1 × 2 + 1 × 2 4

They show how precisely a taskmust be defined before an algorithm
prize can be evaluated.

5.1 Spatial facility location
Consider choosing locations for emergency-response stations. A
municipality has a budget for a fixed number of stations and a
list of eligible sites. Neighborhoods generate different levels of
service demand. Where the stations are placed determines how far
responders must travel. A simple objective is to minimize distance
weighted by expected demand, with each neighborhood assigned
to a selected station.

For a small example, consider four towns along a straight road
at 0, 2, 8, and 10 km. Their relative demand weights are 1, 2, 1, and
2. Each town is an eligible site, and two stations must be selected.
Stations at 0 and 2 serve the western towns locally but leave the
eastern towns far away. The eastern towns contribute 1×6 and 2×8
to weighted distance, for a total of 22. Stations at 2 and 10 serve
both clusters. Only the towns at 0 and 8 then have nonzero travel
distances, giving 1 × 2 + 1 × 2 = 4 (Table 2). Both plans use two
stations, but their service-distance costs differ. A GIS application
could use road-network distances or travel times instead of this
one-dimensional model.

Let 𝐼 be demand locations and 𝐽 a finite set of candidate facility
sites. Each demand has weight𝑤𝑖 ≥ 0, and𝑑𝑖 𝑗 ≥ 0 is its specified dis-
tance to candidate 𝑗 . For a prescribed number of facilities 𝑝 , binary
variables 𝑦 𝑗 indicate selected sites and 𝑧𝑖 𝑗 indicate assignments. A

pilot could use the discrete weighted 𝑝-median formulation

min
𝑦,𝑧

∑︁
𝑖∈𝐼

∑︁
𝑗∈ 𝐽

𝑤𝑖𝑑𝑖 𝑗𝑧𝑖 𝑗 , (1)

subject to
∑︁
𝑗∈ 𝐽

𝑦 𝑗 = 𝑝,∑︁
𝑗∈ 𝐽

𝑧𝑖 𝑗 = 1 (𝑖 ∈ 𝐼 ),

𝑧𝑖 𝑗 ≤ 𝑦 𝑗 , 𝑦 𝑗 , 𝑧𝑖 𝑗 ∈ {0, 1}.

The required output is a set of 𝑝 sites and a valid assignment for ev-
ery demand. The validator would recompute the objective from the
original distance data. If distances derive from a road network rather
than Euclidean coordinates, their construction cost and provenance
would be reported. Capacity, equity, and temporal constraints would
be reserved for subsequent versions with separately specified val-
idators.

Test instances should vary the numbers of demand locations and
candidate sites, the degree of clustering, and the distance structure.
Small cases would have certified optima. Larger cases would in-
clude solver bounds or clearly labeled best-known feasible values.
Classical reference methods should include a suitable mixed-integer
optimization solver and a documented facility-location heuristic. A
quantum or annealing implementation could use a binary optimiza-
tion encoding. Its comparison would include the costs of auxiliary
variables, penalties, embedding, and any repairs needed to make a
solution feasible.

The research question is specific: for a stated family of test in-
stances and a fixed resource budget, does the complete method
improve the validated objective value or reach a fixed quality target
faster than the classical methods? A small encoded problem that is
easy to solve classically can still be useful for education or for devel-
oping a formulation. It would not, by itself, support a performance
claim.

5.2 Balanced partitioning of a mesh dual graph
A motivating application is distributing a simulation mesh among
processors. The partition should balance computational work while
reducing communication between neighboring cells assigned to
different processors. This is an established use of mesh partition-
ing [19].

For example, consider heat flow through a plate divided into a
2× 4 grid of square cells. Each cell requires the same computational
work. Two processors, A and B, receive four cells each. In the dual
graph, each cell is a vertex, and cells sharing an edge are connected.
Figure 1 shows two balanced assignments. The left/right partition
cuts two neighbor connections; the top/bottom partition cuts four.
If each crossing connection has the same data-exchange cost, the
left/right assignment has half as many communication interfaces,
with the same workload balance. Finding a good assignment on a
larger, irregular mesh is a useful optimization task. If work differs
between cells, the balance requirement should use cell weights.

For a mesh with an even number 𝑛 of cells, let 𝐺 = (𝑉 , 𝐸) be its
dual graph: vertices represent cells, and edges connect cells sharing
a face. Assign a nonnegative edge weight 𝑎𝑢𝑣 , such as a declared
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Left/right

A A B B
A A B B

Two crossing connections

Top/bottom

A A A A
B B B B

Four crossing connections

Figure 1: Two balanced partitions of an eight-cell mesh. Let-
ters identify processors; double rules mark their shared
boundary. Both processors receive four cells, but the
left/right partition has fewer communication interfaces.

communication weight. A simple pilot task is balanced bisection:

min
𝑥∈{0,1}𝑛

∑︁
(𝑢,𝑣) ∈𝐸

𝑎𝑢𝑣 (𝑥𝑢 − 𝑥𝑣)2, (2)

subject to
∑︁
𝑣∈𝑉

𝑥𝑣 = 𝑛/2.

Here 𝑥𝑣 identifies the processor assigned to cell 𝑣 . The term (𝑥𝑢 −
𝑥𝑣)2 is zero for neighbors on the same processor and one for neigh-
bors on different processors. With unit edge weights, the two as-
signments in Figure 1 therefore have objective values two and four,
respectively. The binary quadratic objective provides a concrete test
case for comparing classical and quantum optimization methods
under the same balance constraint.

The output specifies a partition for every cell. The validator
would check the number of cells in each partition and recompute the
cut from the original graph. Allowing a balance tolerance or more
than two partitions would require a new version of the specification.
Connectivity would be required only when explicitly included as
an application constraint.

Test instances should include regular and irregular meshes, with
documented generation procedures or reusable source data. Classi-
cal referencemethodswould include amultilevel graph-partitioning
method subject to the same balance requirement and an exact solver
for small cases. A hybrid method should also be tested with its quan-
tum component replaced by a classical solver, keeping the rest of
the workflow equivalent.

This benchmark concerns simulation preprocessing, not mesh
generation or smoothing. A lower cut weight improves one parti-
tioning objective. It does not show that a finite-element simulation
runs faster unless that downstream effect is measured. A useful
result could identify a competitive subproblem solver or show that
overhead prevents practical improvement.

6 Benchmark and Evaluation Protocol
6.1 Minimum benchmark package
Before opening an algorithm competition, each selected task should
publish the following:
(1) Task specification: input and output formats; objective; con-

straints; coordinate units; numeric precision; degeneracies; and
exactness or approximation requirements.

(2) Instance suite: provenance and reuse permissions; generators
where available; size and difficulty parameters; and separate
development and evaluation instances.

(3) Independent validator: checks on the original task, including
feasibility, residuals, tolerances, and objective values. Encoded
energies alone would not establish task correctness.

(4) Classical references: runnable implementations, versions, con-
figurations, hardware descriptions, tuning budgets, and certified
optima or bounds where available.

(5) Reporting template: execution environment, costs, repeated-
run results, uncertainty, and the precise claim supported by the
evidence.

Evaluation instances should be withheld until teams freeze their
submission configurations, then published after evaluation. Alterna-
tively, organizers could announce a generator in advance and select
its seeds independently. Either approach should prevent undis-
closed tuning on the evaluation cases while producing an archived
benchmark that others can inspect.

6.2 Accounting for the complete workflow
All methods should be evaluated from a common input representa-
tion to a validated output. A useful accounting identity is

𝑇total =𝑇prepare +𝑇encode +𝑇solve

+𝑇decode +𝑇validate . (3)

For hybrid methods, 𝑇solve includes classical optimization, commu-
nication, repeated quantum execution, and any error-mitigation
procedures. Compilation and annealer embedding belong in the
relevant preparation or encoding stage. Reported costs must also
include measurements, unsuccessful attempts, and solution repairs.
Shared setup costs may be spread across repeated tasks only when
the reuse scenario and accounting rule are explicit and equally
available to classical methods.

Reports should separate cloud queue delay from active execu-
tion time and also give the elapsed time experienced by the user.
Where available, they should include memory use, hardware access
costs, and quantum resources alongside runtime. A circuit-level
improvement can be useful, but it does not replace a comparison of
complete workflows.

Theoretical submissions should state the computational model,
oracle or memory assumptions, dependence on precision, output
requirements, and algorithmic resource bounds. Fault-tolerant es-
timates should distinguish logical from physical qubits and give
the error-correction and hardware assumptions. Asymptotic results
and projected hardware runtimes are different forms of evidence
and should be labeled accordingly.

6.3 Quality, cost, and statistical evidence
Each benchmark should announce its primary metrics in advance.
For optimization, these would include feasibility rate, objective
quality at a fixed budget, and time to a fixed quality target. For
geometric decision or construction tasks, a result must be correct
within the stated tolerance before its speed is compared.

An objective gap should be measured against a certified optimum
or valid bound, with its normalization stated. A best-known feasible
value is a useful reference, but it is not proof of optimality. Reports
should cover the stated family of instances, including failures and
timeouts, rather than only successful cases. Randomized methods
should report repeated trials, seeds where meaningful, and the
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Table 3: Proposed rubric for pilot benchmark proposals after
minimum requirements aremet. Later categories would have
separately published rubrics.

Criterion Weight

Geometric relevance and precise task definition 25%
Instance design, validation, and reproducibility 25%
Classical baselines and fair comparison plan 20%
Insight into quantum suitability or limitations 20%
Clarity, documentation, and educational value 10%

spread of results or confidence intervals. Equal budgets need not
mean equal hardware, but the budget and performance question
must be clear.

In a hybrid workflow, replacing the quantum component with a
suitable classical method would help show where any gains come
from. They may come from that component, or from the surround-
ing preprocessing and problem decomposition. Organizers should
ask domain specialists to review the classical reference methods
and update benchmarks when stronger methods become available.

Negative results need the same care as positive ones. One imple-
mentation losing to a classical method on one family of instances
does not rule out all quantum methods. A useful negative result
identifies a reproducible limitation, failed assumption, resource
requirement, or bottleneck that can guide later research.

7 Competition Structure and Judging
7.1 Separate contribution categories
The program should have separate categories for benchmark pro-
posals, theoretical and resource-estimation studies, empirical al-
gorithm studies, and educational contributions. Hardware experi-
ments and simulator studies would be clearly labeled and ranked
separately. Entirely classical and quantum-inspired entries could
improve the reference methods and receive appropriate recognition.

Before scoring an empirical entry, judges should require correct
task outputs, complete resource accounting, an adequate classical
comparison, and enough code and data to inspect the main result.
A benchmark proposal would instead need a complete problem
statement, a validator, and a defensible plan for classical reference
methods. Each public award should name the category and contri-
bution being recognized.

Table 3 does not require a favorable conclusion about quantum
computing. Rewarding only positive findings would conflict with
the program’s support for negative results. New formulations and
algorithms are welcome, but novelty cannot make up for invalid
comparisons or incomplete task definitions.

7.2 Proposed 2027 pilot awards
The first competition could be titled Quantum Geometry® Grand
Challenge 2027: Benchmark Problems for Quantum and Hybrid Meth-
ods in Geometry. The illustrative awards in Table 4 retain the pro-
posed amounts and total $15,000. This is a proposed award pool,
not a secured operating budget or an announced obligation.

Before launch, the rules should define eligibility, student status,
minimum award standards, ties, and appeals. They should also say

Table 4: Illustrative pilot award pool, contingent on secured
funds and published rules.

Award Amount

Best overall benchmark proposal $5,000
Best student submission $2,500
Best GIS or spatial-computing proposal $2,500
Best CAD or meshing proposal $2,500
Best rigorous negative or skeptical analysis $2,500

Total $15,000

whether one entry can receive multiple awards. Domain awards
would be offered only if the pilot solicits proposals in those areas.
Judges should be able to withhold an award when no entry meets
the published standard. A skeptical-analysis entry should offer
substantive evidence, not just an unsupported objection to quantum
computing.

8 Governance and Community Participation
8.1 Administration and scientific independence
Quantum Geometry® LLC would initially administer the website,
schedule, sponsor agreements, communications, and payments.
An external scientific advisory board should oversee task selection,
evaluation rules, and review standards. It should include expertise in
quantum algorithms, geometric and spatial computation, meshing,
optimization, and reproducible science.

The administrator owns the program’s trademark and may re-
ceive sponsorship, so scientific decisions need explicit safeguards.
The rules should require disclosure of financial and institutional
relationships, recusal of judges with conflicts, and a judging panel
with an independent majority. Rubrics should be published before
submission, and appeals should follow a documented process. Spon-
sors could contribute resources and expertise. Sponsorship should
give them no entitlement to favorable results or influence over
particular awards. Naming recognition would be separate from
scientific authority.

An openly licensed repository should preserve versions of the
benchmark specifications, validators, and reference implementa-
tions. Hardware submissions should archive code, configurations,
available calibration information, and run records. Later reviewers
may lack access to the original device. Reports should therefore
distinguish rerunning the analysis from independently repeating
an experiment on hardware.

8.2 Participants and possible partners
Conferences and professional societies could help with workshops,
special sessions, student travel, publicity, and independent review-
ers. RPI’s IBM Quantum System One installation provides relevant
institutional context [20]. However, neither access to that system
nor an RPI partnership is assumed. Participation by ACM SIGSPA-
TIAL, SIAM’s International Meshing Roundtable, and other quan-
tum, CAD, GIS, and meshing organizations is also a possibility, not
an established arrangement.

Student clubs could organize reading groups and local projects.
Faculty could build the benchmarks into seminars, capstones, or
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independent studies. Starter instances, documented classical refer-
ence methods, and simulator-compatible exercises would let stu-
dents participate without privileged hardware access. Clubs should
help bring in participants, while a stable organization maintains
administration and archives.

9 Funding and a Five-Year Roadmap
9.1 Conditional founding support
The proposed founding commitment is up to $100,000 over five years
from Quantum Geometry® LLC as matching support, provided suit-
able complementary sponsorship is secured. This cap covers all five
years; it is not an annual contribution. Before announcing awards,
organizers must settle the matching terms, eligible expenditures,
payment schedule, and treatment of in-kind support. No match
ratio is assumed here.

Companies, universities, foundations, and other sponsors could
provide cash support. Eligible university collaborators could also
seek research grants. Cloud credits, software, datasets, and staff
time would be valuable, but should be reported separately from cash
available for prizes. The operating budget must cover benchmark
curation, independent verification, administration, hosting, and
student travel as well as awards. Expansion should depend on
secured resources, not anticipated donations.

Sponsor packages could be developed once the pilot’s costs are
known. Fixed annual tiers and promised judging roles would be
premature while matching terms, participation, and verification
workload remain uncertain. Sponsor recognition should preserve
the scientific independence described above.

9.2 Milestones and decisions
The five-year horizon would begin with the proposed 2027 pilot;
subsequent phases are relative milestones, not commitments to
particular hardware capabilities.
Year 1: formulate and validate. Form the advisory board, settle
funding and rules, solicit benchmark proposals, select at most two
pilot tasks, and publish validators and classical references. Complete
an independent trial of the submission and evaluation process. The
principal product would be usable benchmark packages and a public
pilot report.
Year 2: evaluate algorithms. Run a limited competition on the
selected tasks. Require full workflow accounting and classical com-
parison from the first algorithm round. Archive submissions and
publish both positive and negative findings. Before expansion, an
independent reviewer should be able to rerun the principal analyses
and verify reported outputs.
Year 3: expand selectively. Add CAD constraints, proximity prob-
lems, point-cloud registration, or representation studies only when
a task has a domain reviewer, maintained baselines, a validator, and
funding for its evaluation. Preserve separate categories for theory,
empirical performance, and education.
Year 4: test practical workflows. Seek industrially motivated,
shareable instances and compare hardware and hybrid implementa-
tions under common output requirements. Resource estimates and
hardware experiments should remain separately labeled. Down-
stream engineering or spatial benefits would require direct mea-
surements.

Year 5: synthesize and preserve. Publish an archival benchmark
release and a synthesis of methods, costs, limitations, and unre-
solved questions. Award capstone prizes only within secured funds,
and decide whether continuing administration or institutional adop-
tion is justified.

10 Risk Analysis
10.1 The Topic Is Too Unfamiliar
Some communities may see quantum computing as remote from
their current concerns. Familiar problem descriptions and easy
entry points would help. For SIGSPATIAL, the program should
emphasize spatial optimization, routing, clustering, map matching,
indexing, and facility location. For SIAM IMR, it should emphasize
mesh quality, graph partitioning, refinement, and simulation pre-
processing. For CAD communities, it should emphasize constraint
solving, design-space exploration, and shape optimization.

10.2 Hype Damages Credibility
The competition should explicitly reward careful negative results
and require strong classical baselines. It should not suggest that
useful quantum advantage is imminent in all proposed areas.

10.3 Student Groups Lack Continuity
Student clubs are valuable participation channels but weak ad-
ministrative homes. Administration should remain with Quantum
Geometry® LLC or another stable entity, with students engaged as
participants, ambassadors, and local organizers.

10.4 Professional Societies Decline Ownership
Professional societies should initially be asked for recognition, ses-
sions, student awards, or publicity, not full administration. If the
pilot succeeds, deeper institutional adoption may become possible
later.

10.5 Vendor Lock-in
It is not yet clear which quantum technologies will ultimately pre-
vail. The project should avoid dependence on a single vendor or
hardware platform. Comparing architectures may itself provide
useful insights. Middleware, libraries, and algorithmic abstractions
that work across platforms would help. For example, a geometric
problem expressed naturally through a Fourier transform might
benefit from existing quantum Fourier-transform algorithms. Such
an approach would still need a complete-workflow analysis and
comparison with classical methods.

10.6 Classical Methods Remain Superior
The principal scientific risk is that classical methods outperform
quantum methods on every pilot task. That would limit perfor-
mance prizes, but could still produce useful benchmarks and ex-
plain why particular quantum approaches fail. A failed pilot should
not be interpreted as proof that all quantum methods must fail.

10.7 Benchmark Design and Hardware Access
Poor benchmark design is a separate risk. An encoding may discard
geometric structure, penalty choices may favor one method, or
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small test instances may be too easy to support an application
claim. Domain review, validation on the original task, and exact
solutions for small cases would help address these problems. When
stronger classical methods emerge, organizers should update the
comparisons.

Unequal hardware access could distort participation. Separate
theoretical, simulator, hardware, and educational categories would
allow useful contributions under different resource constraints.

10.8 Funding and Evaluation Workload
Organizational risks include uncertain matching funds, excessive
evaluation work, conflicts of interest, and loss of continuity. A
limited pilot, independent judging, documented administration,
and an archival repository would reduce these risks. If funding or
participation falls short, the program should preserve its benchmark
resources and scale down rather than announce commitments it
cannot support.

10.9 Success Criteria
Success should be measured by independently checked benchmark
releases, reproducible studies, maintained classical comparisons,
student participation, and reuse by other researchers. Annual re-
ports should record these outcomes, verification costs, and unre-
solved failures. A quantum performance improvement would be
valuable, but the program could produce scientific value without
one.

11 Conclusion
The Quantum Geometry® Grand Challenge would provide a struc-
tured way to test quantum methods in geometry-centered compu-
tation. Its first contribution would be shared problems and credible
evaluation. Quantum advantage would remain a hypothesis to in-
vestigate. The proposed 2027 pilot offers a concrete first step: define
a small number of benchmark tasks, publish validators and classical
reference methods, secure the award and operating budgets, and
invite independent review.

Conditional founding matching support of up to $100,000 over
five years could help establish these resources. Broader sponsorship
and expansion should depend on the pilot’s findings. The lasting
outcome should be evidence about useful methods and their limi-
tations, along with research resources that remain valuable when
classical methods prevail.
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