
1, 2: continuation connectors. F: save intermediate state and failure reason.

a  Motion and routing
b  Finite-width coordination c  Metal and motion response

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Inputs: motion, tissue layers and material map
Manufacturing domain, sites, outlets and design rules

Prescribed bone / muscle motion
Passive fat / skin FEM

Fixed material correspondence

Field audit
passed?

Build physical channel graph
Initialize capacities and bounds
Demand / width query functions

R1  Adaptive physical flow
Min-cost solution + directed DP
Track source-to-exit identities

Topology audit
passed?

Paths + identities + F*/N
Retain unconnected requests

1

F

F

1

Rebuild ordered channels
Ordered QP: one stage call

Keep accepted geometry

R2  Clearance restoration
Projection + guarded backtracking

Re-query reserve and demand

Release audit
passed?

Accepted channels
Rebuild mesh associations

Export widths and demand fields

2

F

2

Generate tangent-continuous cells
Check manufacturing geometry

and full reference demand

Reference failures
present?

R3  Bounded window search
Full / partial demand kept

separate
Splice accepted candidates

Array geometry
passed?

Map unscaled motion to endpoints
Solve cells / continuous windows
Check stress and operational gap

Output geometry, fields and flags
Connectivity / geometry /

reference
Motion stress / operational gap

F



R1  Adaptive physical flow

No

Yes

Yes

No

Input physical graph and requests
C = C0; upper bounds U; costs c

Compute maximum flow F
and minimum cut K

F = N?

Any cut channel
with C < U?

Increase each eligible cut channel
by one capacity unit

On the final capacity graph:
minimize cost at fixed flow F*

Directed noncrossing port matching
Trace identities; audit physical

DAG

Return paths, F*/N and topology
flags



R2  Guarded clearance restoration

Yes
t += 1

Yes

No

Yes

No

Yes

No

No

Input current accepted geometry
Freeze endpoints; iteration t = 0

Build conservative capsules
Find contacts and audit geometry

Violating contacts
remain?

t < 40?

Assemble PBD correction
Build pad-support constraints

Try damping; clip and project
Re-query reserve / direction

demand
Audit candidate geometry

Guards pass
and loss decreases?

Smaller damping
available?

Return last accepted state +
stopping reason

Strict audit + endpoint-cap
release audit

Only release audit determines
eligibility



R3  Same-route window search

Yes

No

No

Yes

Input failed window and full
demand

Fix outer positions / tangents
Create candidate station / angle

states

Initialize priority queue
Set expansion and time budgets

Queue nonempty
and budget left?

Pop state; expand partial
candidates

Filter closure, radius, corridor,
self-gap and reference mechanics

Complete window
passes final check?

Enqueue feasible partial states
Preserve search / rejection

records

Accepted candidate
Splice and re-audit full array

Unresolved full demand: retain
failure flag

Partial-demand search is a
separate recorded stage


