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How to Coordinate a Multi-Agency Incident
Response Without a Central Command
Server

When fire, EMS, police, a hospital, and a mutual-aid partner all
converge on one incident, they need to agree on decisions and hand
off custody without a shared server that all of them trust and that
any of them can lose. This guide describes an architectural approach
to that problem: a dynamically scoped quorum over state carried in
the messages themselves, coordinated among the specific named
agencies at the scene rather than through a global ledger or a central
coordinator. The approach is disclosed in U.S. Provisional
Application No. 64/049,409 as the N-Party Coordination inventive
step. It is an architecture you build, not a library you install.

What You Are Building

You are building the coordination layer for an incident where three or more

independent agencies must reach and record joint decisions. Think of a highway crash

that pulls in a fire department, two EMS providers from different counties, state police,
a receiving hospital, and a tow operator. Each is its own authority. None reports to the

others. Yet they have to agree on things: who has incident command, when a patient's

care transfers from EMS to the hospital, whether a lane closure is authorized, which

unit takes a role.
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The naive answer is "stand up a shared incident-management server and have everyone

log in." This guide is for the case where you cannot or should not do that: the network is

degraded, no single agency is allowed to host the others' authoritative record, mutual-
aid partners show up unannounced, and any central box you deploy is a single point of

failure in exactly the situation where failure is least acceptable.

The approach described here, disclosed in U.S. Provisional Application No. 64/049,409

as the N-Party Coordination inventive step, coordinates among the specific parties
actually present, carries the coordination state inside signed messages that the parties

exchange, and forms a quorum whose membership is scoped per decision. There is no

central command server and no globally synchronized ledger.

Why the Obvious Approaches Fall Short

The three usual approaches each solve a different problem than the one you have.

A central incident-management platform. One agency (or a vendor) hosts the
system of record; everyone connects to it. This is operationally clean when it works, but

it makes the host a trust bottleneck and a single point of failure, and it assumes

connectivity to that host. In a degraded-network incident, or across agencies that will

not accept another's server as authoritative, the assumption breaks.

A shared distributed ledger or blockchain. These achieve agreement by requiring

all participants to converge on one replicated global state. That is more machinery than

an incident needs. As the filing notes, blockchain consensus protocols (proof-of-work,

proof-of-stake, and Byzantine-fault-tolerance variants) require global agreement about
shared state across all network participants, and settle at block-commit granularity

with latency measured in seconds to minutes. An incident does not need every node on

earth to agree; it needs the five agencies at this scene to agree about this decision, now.



Plain multi-signature. Threshold signature and m-of-n schemes let several keys

jointly authorize something. They are a genuine and accurate building block, but on

their own they aggregate signatures without attaching authority-chain semantics: the
resulting signature proves that enough keys signed, not which credentialed authority

each signer was, in what role, or how the decision traces back through prior handoffs.

In multi-agency work, the "who and in what capacity" is the whole point.

The structural gap is this: incident coordination is a decision among a specific, known,
changing set of parties, each acting under its own authority, grounded in a shared

physical place and time. None of the three approaches above is shaped like that.

The Architecture

The disclosed architecture treats an N-party coordination as a first-class primitive: a

ceremony among three or more authority-credentialed parties that produces one

coordinated outcome through role-differentiated attestations. Every mechanism below
traces to the filing.

Messages carry the state; there is no central store. Each party emits a

governance-credentialed observation. Per the filing's contribution mechanism, an

observation carries the emitting party's authority credential and a lineage field
recording provenance with cryptographic attestation, and it is complete upon emission:

the mechanism does not require an acknowledgment, a handshake, a delivery

confirmation, or registration with a central authority. Any party in range receives it and

evaluates it through its own governance chain, accepting, gating, or rejecting it. The
coordination "state" is thus the accumulating set of signed, lineage-linked observations

the parties exchange, not a row in a shared database. The filing describes ledger state

maintained as distributed governance-chain lineage across participants rather than as a

ledger replicated to every node.



Coordination among named parties only. Unlike a global-consensus system, this

primitive requires coordination among the specific named parties to the ceremony, not

agreement across a whole network. That is what makes a scoped quorum possible: the
membership of the decision is the agencies actually participating.

Role-differentiated attestation. A coordination-pattern selector applies a

governance-policy-defined pattern that specifies each party's role and the rule for

producing the outcome. A role-differentiated attestation schema then specifies what
each role's observation must contain. So "incident commander confirms," "transporting

EMS unit attests patient status," and "receiving hospital acknowledges" are distinct,

typed contributions, not interchangeable signatures.

The outcome function is the quorum rule. A coordination-outcome function
evaluates the contributed observations to determine the coordinated outcome under a

governance-policy-defined function. The filing enumerates the patterns this covers,

including consensus-required decisions, quorum-based resolutions, auctions, role-

differentiated coordinations, lead-and-follower formations, custody-transfer chains,
federated-contribution aggregations, multi-authority approvals, multi-source

attestation aggregations, and governed voting. A weighted-participation mechanism

supports authority-tier-weighted contributions, so a lead agency's attestation can count

differently from a mutual-aid partner's when policy says so.

Physical grounding. A spatial-proximity evaluator and a temporal-proximity

evaluator verify that participants are actually co-located in space and time before their

contributions count. Coordination is grounded in physical reality, which is exactly right

for an incident: you want the units on scene, now, not a remote impostor.

Robustness to missing and bad actors. A multi-round coordination engine

supports iterated ceremonies that converge to a terminal outcome. A Byzantine-robust

coordination mechanism tolerates a governance-policy-defined fraction of adversarial

or failed participants. A partial-quorum and abandonment handler manages



ceremonies that never complete. A dynamic-membership mechanism supports

replacing a member mid-ceremony, which is the normal case when a unit clears the

scene and another arrives.

Custody handoff across authority boundaries. Section 21.13 of the filing

describes a cross-domain coordination handoff that transfers a coordinated operation

across an authority-domain boundary without losing governance, lineage, or

coordination-state continuity. It uses a relinquishing-domain authority and a receiving-
domain authority, a handoff-eligibility observation, a receiving-authority

acknowledgment, a matched-pair handoff settlement that records the transfer as a

lineage-linked pair, a cross-authority taxonomy translator that reconciles differing

schemas and policies, a lineage-continuity preserver, and a graduated handoff-
confidence governor that modulates the receiving authority's acceptance by cross-

authority evidential weight. The filing lists a medical patient-transfer handoff across

EMS, hospital, surgical, post-operative, and primary-care authorities, and a civilian-to-

military handoff, among its examples. That is the patient-custody chain of an incident,
expressed as a recorded transfer rather than an ephemeral radio call.

Every step of every ceremony is written to the governance-chain lineage field: each

participant admission, attestation, outcome determination, round transition, Byzantine

event, abandonment, membership change, and cross-domain handoff.

How to Approach the Build

You are implementing this yourself. The following is an ordered way to approach it.

1. Define the message envelope first. Decide the signed observation format your

agencies will exchange: emitting-authority credential, role, spatial reference,

temporal reference, payload, and a lineage field carrying prior provenance with a

cryptographic attestation. This envelope is the backbone; the coordination state lives
here, so get it right before anything else.



2. Establish per-agency credentialing. Each participating authority needs

verifiable credentials it signs with. The point of the architecture is per-participant

authority attribution, so a signature must resolve to "which agency, in which role,"
not just "a valid key."

3. Encode coordination patterns as policy, not code paths. Represent each

pattern (quorum, consensus-required, custody-transfer chain, lead-and-follower,

voting) as a governance-policy object specifying roles, the role-differentiated
attestation schema, and the outcome function. New incident types should be new

policy, not new branches.

4. Implement the outcome function as a pure evaluation over collected

attestations. Given the set of admitted, role-typed observations, it decides:
reached, not yet, or abandoned. Keep it deterministic and replayable from the

lineage.

An illustrative interface sketch, faithful to the disclosed components and clearly not a

shipping API:

# ILLUSTRATIVE ONLY, sketch of the disclosed components, not a library
pattern = select_pattern(policy)            # roles + outcome function
schema  = pattern.attestation_schema        # per-role required content

for obs in incoming_observations:
    if not credential_valid(obs): continue
    if not spatially_proximate(obs): continue     # Chapter 16 grounding
    if not temporally_proximate(obs): continue     # Chapter 17 grounding
    if not admissible(obs, schema[obs.role]): continue
    ceremony.record(obs)                    # appended to lineage

outcome = pattern.outcome_function(ceremony.attestations,
                                   byzantine_fraction=policy.f,
                                   quorum=policy.quorum)



5. Add proximity gates. Before an observation counts, verify co-location in space

and time. Choose your own positioning and time sources; the architecture requires

the gate, not a specific technology.

6. Handle partial quorum, abandonment, and membership change

explicitly. These are the normal path at an incident, not edge cases. Decide timeout

behavior, how a ceremony is abandoned cleanly, and how a departing unit is

replaced mid-ceremony, all recorded to lineage.

7. Build custody handoff as a matched pair. For patient or scene custody,

implement the relinquish/accept transfer as a lineage-linked pair with a taxonomy

translation step between agencies that use different schemas, and a graduated

acceptance rather than a binary "handed off."

8. Make lineage the audit trail. Since there is no central store, the concatenated,

signed lineage is your after-action record. Ensure any party can reconstruct the

decision history from the observations it holds.

What This Does Not Give You

This is an architecture, not a drop-in library. There is no package to install and nothing

here "just works" out of the box; you implement the message envelope, the
credentialing, the pattern policies, the outcome functions, and the transport yourself.

The approach is disclosed in a patent filing. It is not a benchmarked or productized

system, and this guide reports no performance numbers, latency figures, or fault-

tolerance thresholds, because the filing states those as governance-policy-defined
parameters you set, not as measured results.

It does not remove hard problems. You still need real credential issuance and

revocation across independent agencies, real positioning and time sources for the

proximity gates, and a real transport for peer-to-peer message exchange in a degraded
environment. The Byzantine tolerance is only as good as the fraction you configure and

the honesty of your credentialing. And the model fits decisions among a specific set of



co-present parties: if your actual problem is global agreement about one shared state

across an open network, a consensus ledger is the better-matched tool, and this guide

says so plainly.

Disclosure Scope

The N-Party Coordination Settlement approach described in this guide is disclosed in
U.S. Provisional Application No. 64/049,409. This guide is educational: it explains the

disclosed architecture so that a skilled developer can understand and build it. It is not a

warranty, not a specification of a shipping product, and not an offer of software. Every

description of how the approach works is drawn from that filing; where the filing leaves
a mechanism as a governance-policy-defined parameter, this guide does the same

rather than inventing a value.
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