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Abstract -

Construction robots require component-level task specifi-
cations that include per-unit dimensions, 6D poses, and as-
sembly sequences respecting construction constraints. How-
ever, existing BIM-based robot task planning pipelines rely
on either ad-hoc heuristic decomposition or exhaustive pre-
modeling, both of which are brittle under design changes
and fail to capture the assembly semantics encoded in 2D
shop drawings. We propose a two-phase framework that in-
tegrates design-stage 3D models and 2D shop drawings to
generate component-level task specifications for downstream
robotic execution. The framework separates task formaliza-
tion from task compilation, with two intermediate represen-
tations (IRs) serving as the interface between phases. In the
formalization phase, a Vision-Language Model (VLM) ex-
tracts assembly logic from 2D shop drawings into an Assem-
bly Representation (AsmRep), while geometric constraints
are obtained from a design-stage IFC 3D model as a Build-
ing Element Representation (ElemRep). In the compilation
phase, a deterministic IR compiler integrates both repre-
sentations to generate robot-executable task specifications,
including per-unit 6D poses, dimensions, and assembly se-
quences. Experiments on bricklaying demonstrate that foun-
dation VLMs can reliably formalize drawing-encoded rules
such as layout lines, anchor conventions, and bond patterns,
and that varying only the AsmRep under identical ElemRep
produces different decompositions and sequences. A pre-
liminary simulation study further shows that the generated
task specification can be consumed by a downstream robotics
layer. These results support the feasibility of the proposed
framework and its integration with downstream robotic exe-
cution layers.
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1 Introduction

Construction robots require component-level task spec-
ifications that are executable on site: the dimensions and
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6D pose of each unit, and an assembly order that re-
spects construction constraints. Unlike factory automa-
tion, construction is executed in a changing environment:
dimensions drift, tolerances accumulate, and design de-
tails evolve across phases and trades [[1]. As a result, an
assembly specification is not just an order of operations; it
encodes where work is referenced (e.g., layout lines), how
boundary conditions are handled, and how residual errors
are absorbed.

Building Information Modeling (BIM) is the dominant
digital representation for 3D building geometry in con-
struction. Therefore, many construction robotics studies
start from BIM to derive executable task specifications,
such as decomposing assemblies, assigning placements,
and generating sequences, directly from 3D models. How-
ever, geometry-centric planning often shows a limitation
in applying to the practice. Existing pipelines either use
ad-hoc heuristic decomposition[2, 3], which is rigid and
hard to generalize, or rely on exhaustive pre-modeling and
manual scripting [4} 15, 6], which is labor-intensive and
brittle under inevitable revisions. Crucially, both strate-
gies face practical limitations on large-scale assemblies
and dynamic sites. As the number of components in-
creases, these approaches become increasingly difficult to
maintain, and they remain brittle under design revisions
and site deviations because the required assembly seman-
tics is rarely encoded explicitly.

Construction tasks are developed progressively across
project phases by multiple stakeholders. To communi-
cate the maturity and intended use of model elements, the
Level of Development (LOD) specification is widely used.
LOD 300 typically provides measurable design-stage ge-
ometry (size, shape, location, and orientation), while LOD
400 represents the detailed components for fabrication and
installation in 3D models [7]. However, the procedural
knowledge required for robot execution, such as assembly
logic, reference conventions, and sequencing, is rarely en-
coded explicitly in 3D BIM models. Instead, this semantic
information is commonly delivered to the field through 2D
shop drawings [8]]. While shop drawings are a primary car-
rier of such semantics, they express it implicitly through
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symbolic, human-centric drafting conventions rather than
explicit procedural rules, making them not directly usable
for generating per-unit placements and sequential robot
actions.

Recent progress in vision-language models (VLMs)
suggests a path to interpret such drawing content [9, [10,
11]. Yet, using VLMs for long-horizon geometric plan-
ning remains unreliable and difficult to constrain, espe-
cially when the desired output must be consistent, ver-
ifiable, and reproducible at the component level [12].
This motivates a different role for VLMs in construc-
tion robotics: not as end-to-end planners, but as formal-
izers that extract and structure drawing-encoded assembly
semantics into a constrained intermediate representation
(IR).

These observations raise three research questions:
(RQ1) What information from design-stage 3D models
and 2D shop drawings is necessary for robot assembly,
and how can it be structured into intermediate represen-
tations? (RQ2) How can VLMs reliably extract implicit
assembly semantics from 2D shop drawings? (RQ3) How
can extracted semantics be compiled deterministically into
robot-executable task specifications?

To address these questions, we present a two-stage
pipeline that separates (1) task formalization, which ex-
tracts assembly rules from 2D shop drawings and geomet-
ric constraints from design-stage 3D models and encodes
them into two intermediate representations: the Assem-
bly Representation (AsmRep) and the Building Element
Representation (ElemRep); and (2) task compilation, in
which a deterministic compiler compiles both IRs into
a robot-executable assembly task specification (per-unit
6D poses, dimensions, and assembly sequences). Exper-
iments on bricklaying show that, under identical BIM-
driven geometry, varying only assembly rules produces
different decompositions and sequences. This indicates
that our system explicitly captures assembly logic, en-
abling scalable component-level task planning and pro-
viding a foundation for rapid re-planning in a dynamic
construction environment.

2 Related works

Existing BIM-based robotics pipelines largely treat task
planning as geometric translation from 3D models. Early
work mapped IFC to robotic description formats to recon-
struct the building environment for robot operation [5l].
Subsequent studies attempted to derive component-level
information: Brinkhoff and Kolani [2] geometrically slices
LOD 300 walls into brick via scripts, Gao et al. [3]] gen-
erated assembly coordinates with heuristic spatial sorting,
and Wong Chong et al. [4] extracted coordinates for wood
frame assembly from BIM. To improve site adaptability,
Oyediran et al. [13] integrated 4D BIM scheduling and

Fingrut et al. [[14] employed computer vision for adap-
tive bricklaying correction. More recently, Kim et al. [6]]
used an LLM for dialogue-based robot planning, where
BIM-derived context serves as a world model.

Despite these advancements, these BIM-based planning
efforts demonstrate critical limitations in scalability and
robustness. Explicitly modeling every component at an
LOD 400 level becomes practically impossible as the scale
of construction increases due to massive computational
and modeling overhead. Conversely, heuristic-driven de-
composition from LOD 300 models lacks the robustness
needed for complex geometric scenarios, such as intricate
joints or openings. These limitations motivate extracting
assembly semantics from 2D drawings and compiling it
deterministically with 3D geometry, rather than treating
planning as geometric translation alone.

In parallel, VLMs have been applied to interpret as-
sembly instructions in robotics. Manual2Skill [9] extracts
hierarchical assembly graphs from furniture manuals to ac-
quire robotic skills, VLM-MSGraph [[10] constructs multi-
hierarchical scene graphs to guide assembly sequences,
and Kyaw et al. [11] utilized VLMs for component decom-
position of 3D meshes. However, these systems primarily
operate on general-purpose reasoning, such as identify-
ing that a chair requires legs, and typically rely on unique
identifiers for a small set of distinct parts. Such methods
do not scale to repetitive construction tasks, which involve
the massive repetition of identical units where assigning
unique IDs to every component is infeasible. Furthermore,
interpreting construction drawings requires sophisticated
spatial reasoning across multiple views (plans, sections,
elevations) and conventions that exceed the general func-
tional cues used in furniture or toy assembly. Moreover,
end-to-end VLM planning remains unreliable for long-
horizon reasoning; recent work suggests VLMs are more
effective as formalizers that translate multimodal inputs
into structured representations [12].

These observations motivate our approach: formalized
assembly semantics from 2D drawings via constrained
VLM extraction and compile them deterministically with
3D model geoemtry.

3 Methodology

We propose a component-level assembly sequence plan-
ning framework that synthesizes geometric contexts from
3D Models with assembly rules from 2D architectural
drawings to generate robot-executable assembly informa-
tion.

As illustrated in Figure |1} the framework operates in
two phases: (1) task formalization, where different lev-
els of construction data are parsed into two structured in-
termediate representation (IRs), a Building Element Rep-
resentation (ElemRep) encoding spatial constraints, and
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Figure 1. System overview. We separate (1) task formalization into intermediate representations (IRs): (a)
Building Element Representation (ElemRep) from design-stage 3D models and (b) Assembly Representation
(AsmRep) from 2D shop drawings, and (2) task compilation into (c) robot-executable assembly information via

an IR compiler.

an Assembly Representation (AsmRep) encoding assem-
bly rules; and (2) task compilation, where a determin-
istic compiler translates these IRs into a final component
assembly sequence, including per-unit 6D poses, dimen-
sions, and assembly sequence. This separation leverages
the VLM’s strength in semantic formalization while avoid-
ing its unreliability in long-horizon geometric planning.

3.1 Task Formalization from 3D Models

Derived from a design-stage 3D model, the ElemRep
encapsulates the geometric location and boundary of the
element. We formally define the ElemRep G as a tuple
comprising three primary components:

G =(E.O.R) (1)

» Target Element (E): This component defines the
volumetric element to be constructed (e.g., the wall).
It is represented as E = (Pe,Se), Where p. € SE(3)
denotes the global 6D pose of the element’s origin,
and s, € R’ represents its volumetric dimensions
(length, height, thickness).

* Opening Entities (O): This set captures geometric
definitions for voids within the target element, de-
fined as O = {oy,...,0,}. Each opening oy is a
tuple (Po.x, So.k), specifying the global pose and di-
mensions required for boolean subtraction.

* Reference Alignment (R): When the target element
is constrained by an adjacent structure, this compo-
nent provides the spatial referencing data. It is de-
fined as R = (Cref,Vref,doffser), containing the
reference centroid ¢,y € R?, the normalized axis
direction v, ¢, and the scalar offset distance do, f rser
relative to the target element.
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3.2 Task Formalization from 2D Drawings

Derived from a 2D shop drawing via VLM parsing, the
AsmRep S captures the explicit assembly rules for interior
masonry. We define S as a tuple comprising:

S=(B,P,L) 2)
* Block (B): Identifies the physical attributes of the
finishing unit. It is represented as B = (dyui;, id),

where d,;; € R? denotes the nominal dimensions
(1y, wy, hy,) and id specifies the material type.

 Pattern (P): Specifies the topological arrangement
of units. Itisrepresented as P = (7, @, doins), Where
7 denotes the bond type (e.g., running bond, stack
bond), @ € [0, 1) is the row-wise offset ratio, and
d;oin: defines the visual joint thickness.

* Layout (L): Defines the reference axis and boundary
conditions for grid distribution. It is represented as
L = (Latign, Aanchor» 0, Ceage). The first three pa-
rameters deterministically resolve the pattern origin:
Aatign selects identifies the semantic reference lay-
out line (e.g., wall center, opening center, structure
finish face), 6 applies a scalar offset distance from
this layout line to account for finish thickness or de-
sign shifts, and A,,cnor determines which specific
feature of the unit (e.g., brick center or edge, joint
center) locks onto the layout line. Finally, to manage
dimensional remainder at boundaries, C,gg. defines
the edge treatment policy (Syin, Jrange» €ad;)» SPec-
ifying the minimum allowable cut size s,;;,, and the
permissible joint adjustment range J; 4ng. for absorb-
ing cumulative residuals.



3.3 Task Compilation via IR Compiler

Given ElemRep G and AsmRep S, the compiler deter-
ministically computes a robot-executable task specifica-
tion 7:

T =(U,n) (3)
where U = {u;}!"" | is the set of component units and
= (i1,...,Iy) is apermutation of {1, ..., n} that defines
the assembly sequence. Each unit is defined as:

ui = (p; € SE(3), s; € R?) “)

with 6D pose p; and dimensions s;. All decisions follow
fixed rules, so identical ElemRep and AsmRep (G, S)
yield an identical task specification 7.

The IR compiler first maps the target element £ and
openings O from ElemRep G into a wall-local coordinate
frame defined by the wall pose in E. All layout decisions
are then made in the wall-local (x, z) plane, where x fol-
lows the wall direction and z corresponds to course height.
Finally, each unit extent is lifted back to a global 6D pose
in SE(3) using the inverse wall transform, and an assem-
bly sequence r is assigned using a deterministic ordering
rule.

Step 1: Coordinate framing From the ElemRep G, the
compiler reads the global 3D pose and dimensions of the
target element £ and each opening o € O, and transforms
them into a common wall-local coordinate frame defined
by the wall pose in E. In this wall-local frame, the compiler
derives the wall bounds in the (x,z) domain, where x
follows the wall direction and z corresponds to course
height, and maps openings into the same domain.

Step 2: Layout line and course grid setup Us-
ing the layout term L = (Aalign, Aanchor» 0, Cedge) from
the AsmRep S, the compiler deterministically resolves
a horizontal reference layout line xpf. If Adaign =
WALL_CENTER, x.t is obtained from the wall extents
in E; if Ayjgn = OPENING_CENTER, x.f is obtained
from the designated opening geometry in O; and if
Aalign = STRUCTURE_FINISH _FACE, xf is obtained
from the referenced structure face and offset in R. Fi-
nally, Aanchor selects the anchored unit feature (e.g., unit
center or edge), which determines a unique grid origin xg.
The scalar offset § then shifts x.f to account for finish
thickness or design intent.

The compiler then defines the horizontal module m, =
l, + jn from the unit length in B and head-joint thick-
ness in P, and the vertical module m, = h, + j, from
the unit height in B and bed-joint thickness in P. Verti-
cally, courses are generated from the wall base upward at
increments of m, without vertical cutting.

Step 3: Pattern instantiation For each course, the
bonding pattern P = (7, @, djoin) deterministically de-
fines a row-wise horizontal offset (e.g., alternating offsets
for running bond). The compiler then instantiates nom-
inal 1D unit spans along x, anchored at the grid origin
xo with the course-dependent offset. Depending on Agjign,
the compiler uses either grid mode for center-aligned refer-
ence lines (wall/opening center), where tiling is symmetric
about xf and clipped to [Xmin, Xmax |, OF linear mode for
face-aligned reference lines (structure finish face), where
tiling proceeds in a fixed direction from x..f and is clipped
to the same bounds. This step yields per-course nominal
spans prior to applying the edge policy.

Step 4: Edge policy The compiler then applies the
edge policy Ceqge = (Smin, Jrange, €adj) to handle wall-
end remainders p (remaining length after clipping, with
head-joint thickness j; from P): if p < €,q;, the resid-
ual is absorbed by adjusting head joints within Jiange; if
P = jn + Smin, @ Cut unit is appended; if neither condition
holds (i.e., €aqj < p < jp +Smin), the compiler redistributes
the layout over the preceding k neighboring units to resolve
the remainder. Here, k is chosen deterministically to re-
move ambiguity.

Step 5: Opening subtraction Openings O extracted
from G are then subtracted from the generated spans: the
compiler splits any course overlapping an opening at its
boundaries and removes interior segments. Resulting frag-
ments are checked against the minimum brick size Spip.
Segments meeting this constraint are retained as cut units,
while shorter ones are dropped.

Step 6: Sequencing Finally, the compiler assigns an
assembly sequence m: units are placed bottom-to-top by
course index, and within each course, in increasing dis-
tance from the reference layout line. This places units
near the reference line first, letting tolerances be absorbed
at the boundaries instead of accumulating toward the lay-
out line.

4 Experiments

We evaluate the proposed pipeline on controlled brick-
laying scenarios to test our two-phase system. First, we
measure whether a VLM foundation model can formal-
ize assembly semantics in 2D drawings into an AsmRep,
with emphasis on visually implied rules (e.g., layout line,
anchor, and bond type). Second, we perform a compiler
sensitivity study: We fix geometry (ElemRep) and vary
assembly semantics (AsmRep) to see how assembly se-
mantics affect the decomposition and sequencing of task
specification.
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Figure 2. The syntactic drawings for experiment 1: Bricklaying drawing variants used for AsmRep extraction.

Table 1. Field-wise VLM extraction accuracy across drawing types and models. (k correct/n valid runs)

(a)stack (a)stack (b) running (b) running (c) running_op g (¢) runnin; (d) running_opening ref  (d) running_opening_ref
Field Type Gemini3 GPT-40 Gemini 3 GPT-40 Gemini 3 GPT-40 Gemini 3 GPT-40
bond_type Cat. 0710 0710 10710 10/10 10/10 10710 10/T0 10/T0
offset_ratio Num. 10/10 0/10 10/10 10/10 10/10 10/10 10/10 10/10
head_joint Num. - - 10/10 10/10 10/10 10/10 10/10 10/10
bed_joint Num. - - 10/10 10/10 10/10 10/10 10/10 10/10
layout_line Cat. 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10
anchor _type Cat. 10/10 10/10 10/10 10/10 10/10 10/10 10/10 10/10
brick_dims Num. - - 10/10 10/10 10/10 10/10 10/10 10/10
opening detected  Cat. - - - - 0/10 10/10 10/10 10/10
min_brick_size Num. - - - - 10/10 10/10 10/10 10/10
joint_threshold Num. - - - - 10/10 10/10 10/10 10/10
offset_distance Num. - - - - - - 10/10 7/10

4.1 Experiment 1: VLM AsmRep Extraction

4.1.1 Setup

We evaluate whether foundation VLM can reliably
formalize drawing-encoded assembly semantics into the
schema-constrained AsmRep. We compare Gemini 3 with
GPT-40 under an identical schema and prompting setup.
Both models were configured with temperature set to 0
and structured JSON output mode enforced via a Pydantic
Schema that defines three field groups: brick definition,
pattern logic, and wall mapping rule. Each model was
executed 10 times independently. We report field-level
extraction accuracy as the number of runs producing the

correct value for each AsmRep field, evaluated against
a manually defined ground truth per drawing. The full
prompt specification is available in the git repository.
We created four synthetic brickwork drawings (Figure
with progressively increasing semantic complexity to
isolate specific extraction challenges: (a) stack bond with
wall-center layout, containing only bond pattern and lay-
out line without explicit numeric parameters; (b) running
bond with wall-center layout, introducing offset logic and
joint dimensions; (c) running bond with an opening and
opening-center layout, adding opening detection and edge-
policy parameters; and (d) running bond with an opening

1ht‘cps ://github.com/narchitect/assembly-seqgeunce
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and structure finish-face layout, further adding a reference
entity and offset distance. This progression allows us to
evaluate VLM reliability as drawing complexity and the
number of extractable semantic fields increase.

4.1.2 Result

Table[T|reports field-level extraction accuracy across 10
independent runs per configuration. Gemini 3 achieved
perfect extraction across all applicable fields and all four
drawings. GPT-40 performed comparably on drawing (c)
and (d) with running bonding, but failed on implicit visual
conventions in the stack bonding drawing (a). It misiden-
tified stack bond as running bond in all 10 runs and also re-
turned null for offset distance in 3/10 runs, confirming that
VLM outputs are not fully deterministic even at tempera-
ture 0. These results suggest that the primary bottleneck in
extraction is not numeric recovery but the interpretation of
visually encoded drafting conventions, such as bond type
and offset logic.

4.2 Experiment 2: IR Compiler Task Compilation
4.2.1 Setup

Figure 4. A sample design-stage 3D model for IR
compilation experiment

For task compilation, the IR compiler takes both an
ElemRep and an AsmRep as inputs. We construct the
ElemRep by exporting a design-stage 3D model to IFC
(Figure ) and parsing it with IfcOpenShell to extract the
wall, a rectangular opening, and an adjacent reference
structure, including their global 6D poses and dimensions.
This ElemRep is reused across all runs.

We compile four AsmRep configurations against this
identical geometry to examine how assembly semantics
affect task specification generation. Configuration (a) and
(b) differ in bond pattern (stack bond vs. running bond)
under the same wall-center layout condition, allowing us

to observe the effect of bond type on decomposition. Con-
figurations (b), (c), and (d) share the same running bond
but differ in layout line (wall center, opening center, and
structure finish face), allowing us to isolate the effect of
layout semantics under a fixed bond pattern.

4.2.2 Result

Figure [3] shows that, under an identical geometry (El-
emRep), changing only the assembly semantics (bonding
type and layoutline) term in the AsmRep produces differ-
ent brick decompositions and assembly sequences.

Comparing configurations (a) and (b), the bond pattern
changes the decomposition substantially. Stack bond (Fig-
ure maintains the same grid phase across courses and
therefore produces more regular opening-adjacent frag-
mentation. In contrast, running bond (Figure intro-
duces alternating row offsets that interact with opening
boundaries, producing more varied cut-brick sizes and
void patterns around jambs and lintels.

Within the running-bond configurations, Figures[3b]
and [3d] show that layout line alone also affects decompo-
sition and sequencing. In the wall-center layout (Figures
Bb), the overall pattern is symmetric with respect to the
wall, but small fragments can appear near the opening
boundaries. In the opening-center layout (Figure [3c), the
bricks are arranged more symmetrically around the open-
ing, although this often leads to uneven cuts at the wall
ends. In the structure-finish-face layout (Figure [3d), the
brick pattern is aligned with the referenced structure, and
the remaining adjustment is shifted to the opposite side.
These differences also appear in the generated sequence,
because the bricks are placed in a fixed order by course
and then by distance from the reference line.

4.3 Preliminary Simulation Validation

Figure 5. Compiled task specification executed in
Isaac Sim: UR10e sequentially placing bricks ac-
cording to the generated per-unit targets
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Figure 3. The results of experiment 2: Compiled task specifications for four different AsmRep configurations
under identical ElemRep. red color: cut bricks; numbers: sequence IDs

To provide an execution-level validation of the compiled
task specification, we integrated the generated output into
a robot simulation environment. The simulation was set
up in NVIDIA Isaac Sim with a UR10e manipulator and a
Robotiq 2F-140 gripper. RMPflow was used for collision-
aware motion generation. A finite-state pick-and-place
controller sequentially executed the per-unit targets from
the compiled task specification, following an approach —
grasp — lift - move — place — release — retreat cycle.
As shown in Figure [3] the robot can execute sequential
brick placements at the compiled target poses in simula-
tion. Although this does not yet constitute a full validation
of autonomous bricklaying, it shows that the proposed task
specification can be consumed by a downstream robotics
execution layer.
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5 Discussion

The experiments support our central premise that as-
sembly semantics encoded in drawings affects component-
level decomposition and sequencing even under identical
BIM geometry. This motivates the proposed separation
between semantic formalization and deterministic compi-
lation: VLMs translate drawing conventions into a con-
strained AsmRep, while the IR compiler produces repro-
ducible, verifiable per-unit task specifications by integrat-
ing the semantic IR with the geometric IR.

RQ1 (IR specification): The results (Figure@) indicate
that the combination of an ElemRep (element bounds,
openings, and optional reference structures) and an Asm-
Rep (layout line, anchor convention, bond pattern, and
edge policy) is sufficient to generate component-level brick
poses, dimensions, and assembly sequences, in the evalu-



ated cases.

RQ2 (VLM Task Formalization): The results of Ex-
periment 1 (Table[T)) show that both Gemini 3 and GPT-40
perform well overall under the evaluated drawing condi-
tions, but GPT-4o is less consistent in extracting implicit
visual assembly semantics. This suggests that the main
bottleneck in VLM-based semantic extraction is not the
recovery of explicit numeric or textual information, but the
interpretation of visual conventions such as bond pattern,
layout line, and anchor type. Although the current study
is limited to synthetic drawings with controlled conven-
tions, the results indicate that foundation VLMs already
have practical potential to formalize construction-relevant
drawing semantics without task-specific fine-tuning in this
controlled setting.

RQ3 (Deterministic compilation): Experiment 2 (Fig-
ure [3) shows that, under an identical geometry (Elem-
Rep), varying the assembly semantics (AsmRep) changes
the resulting decomposition and assembly sequence in
predictable ways. The comparison between stack bond
and running bond shows that bond pattern alone affects
row-phase behavior and opening-adjacent fragmentation.
Within the running-bond cases, changing only the layout
line further changes the grid phase relative to the open-
ing, which leads to different cut-brick sizes, void patterns,
and sequences under the same minimum cut-length rule.
These results show that the compiler makes the effect of
assembly semantics explicit and reproducible, rather than
leaving it implicit in geometric modeling alone.

A preliminary robot simulation validation further
showed that the compiled task specification can be in-
tegrated with a downstream robotics layer in simulation.
The present study should be read as a controlled feasibil-
ity study rather than a robustness benchmark. Within the
bricklaying domain, our results show that explicit model-
ing of assembly semantics and compilation logic enables
structured and reproducible task specification generation
across controlled layout variations and edge conditions.
Future work should evaluate the framework on real draw-
ings, more complex bricklaying cases, and different as-
sembly tasks.

6 Conclusion

This paper presented a two-phase framework for
component-level task planning in adaptive bricklaying by
integrating design-stage 3D models with 2D shop draw-
ings. The main contributions are two intermediate rep-
resentations, ElemRep and AsmRep, and a deterministic
IR compiler that combines them to generate per-unit brick
poses, dimensions, and assembly sequences in a repro-
ducible manner. The results show that foundation VLMs
can formalize key assembly semantics from drawings, and
that varying assembly semantics under identical geome-

try leads to different decompositions and sequences. A
preliminary robot simulation further showed that the gen-
erated task specification can be integrated with a down-
stream robotics layer.
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