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I nt roducti on
1. Background

Wth the rapid devel opnment of Al technol ogy, especially the energence
of large | anguage nodel s and aut ononobus agents, Al is increasingly
movi ng towards sel f-evolution, self-optimzation, and cl osed-1| oop
reasoning. This trend brings the risk of Al divergence from human
cognitive logic, value systens, and responsibility boundari es—
leading to a "civilization bifurcation" between human civilization
and silicon-based intelligence.

To address this risk, the Judgnent Event Protocol (JEP)

[1-D. wang-j ep-j udgnent - event -protocol] provides a mniml, verifiable
format for |ogging judgrment-rel ated actions, ensuring standardi zed
human participation in key Al decision-naking processes with its

| i ght wei ght design and replay protecti on mechanism The Human
Judgment Structure (HJS) [I-D.wang-hjs-judgment-structure], as an

i nfrastructure-grade accountability layer built on JEP, conpl enents
JEP' s advantages by providing a structured framework for human
responsi bility nmanagenent, cryptographic accountability nechanisns,
and a three-tier privacy architecture, ensuring traceability of
causality and accountability in Al operations. However, there is a

| ack of a dedicated protocol to bind human and Al evol ution, |eading
to potential unilateral Al evolution and | oss of human sovereignty in
the evolution process—CEP is designed to fill this gap by integrating
JEP and HIS s core strengths, while supporting adaptation to other
conpliant judgnent and accountability systens to neet diverse
practical depl oynent needs.

2. (Objectives

CEP is designed to achieve the follow ng core objectives, aligning
with JEP, HIS and ot her conpliant systenms, and integrating their
strengths to forma three-layer human- Al synbiosis infrastructure
with strong adaptability:

1. Bind Al evolution to human cognitive evol ution, preventing
unilateral Al evolution and civilization bifurcation, |everaging
JEP' s standardi zed judgnment records, HIS s structured
accountability, and the adaptability to other systens to ensure
traceabl e and controll abl e co-evol ution

2. Provide mnimal-structured, extensible fields to cover all Al
evol ution scenarios (e.g., fine-tuning, energence, drift, |oop
formation), inheriting JEP s m ninmal design concept, HIS s
extensi ble architecture, and supporting flexible adaptation to
ot her systens wi thout nodifying the core structure.



3. Ensure seam ess conpatibility with JEP, HJS, and other conpliant
j udgrment/accountability systens, integrating their verification
mechani snms and accountability traceability capabilities to enable
end-to-end human- Al co-evol uti on, deci sion-making, and
accountability.

4. Be lightweight, easy to inplement, and conpatible with existing
Al systens, network protocols, and WBC standards, adhering to
JEP' s |ightwei ght engineering design, HIS s infrastructure-grade
conmpatibility requirenents, and the practical depl oynment needs of
ot her systens.

1.3. Scope

CEP applies to all Al systenms, |large nodels, and intelligent agents
that involve self-evolution, self-optimzation, or capability
energence. It focuses on the binding of human and Al evol ution
processes, w thout involving Al nodel training, algorithmdesign, or
hardware inplementation. Drawi ng on JEP' s non-intrusive design,
HIS s m ddl eware-styl e deploynent, and the flexible adaptation
capability to other systens, CEP works as a m ddl eware |ayer,
inserting into the evolution process of Al systens to ensure human
oversi ght and synbiotic evolution, while maintaining conpatibility
with JEP' s judgment recording, HIS s accountability traceability, and
the core functions of other compliant systens.

2. Term nol ogy
The following terms are used throughout this document:

CEP
Co- Evol ve Binding Protocol, the protocol specified in this
docunent, which integrates the strengths of JEP, HJIS and ot her
conpliant systens to bind human and Al evol ution

JEP
Judgment Event Protocol [I-D.wang-jep-judgnent-event-protocol],
a mnimal, verifiable format for |ogging judgnent-rel ated
actions in distributed systens, which defines four inmmutable
event verbs (J, D, T, V), a signed JSON event structure with
replay protection, and standardi zed signature verification
rules. Its core strengths lie in |ightweight design,
st andar di zed judgnent recording, and reliable verification,
serving as the default judgnent systemfor CEP and providing
structured human judgrment records and a verification interface.

HIS
Human Judgnent Structure [I-D.wang-hjs-judgnment-structure], an
i nfrastructure-grade accountability layer for Al agents built
on the Judgnent Event Protocol (JEP), which inherits JEP' s four
core primtives (Judge, Delegate, Term nate, Verify) and
conmpl enents JEP's advantages with a structured human
responsi bility nmanagenent framework, a cryptographic nmechani sm
for cross-platformresponsibility verification, a m ninma
recei pt structure with responsibility chaining, and a three-
tier privacy architecture for accountability governance. It
serves as the default accountability systemfor CEP, fully
conpatible with CEP's human- Al co-evol ution binding |ogic,
provi di ng end-to-end accountability traceability.

Conpl i ant Judgnent/ Accountability Systens
O her judgnent or accountability systens that neet internationa
standards (e.g., RFC, WBC) and core requirenents of hunman-Al
synbiosis (e.g., human sovereignty, traceability,
accountability), which CEP can adapt to on the prem se of not
changing its core structure.



HurmanAnchor
A core field in CEP, used to bind Al evolution to a specific
human judgnent or val ue anchor (associated with the judgment ID
of JEP or other conpliant judgnent systens), |everaging the
st andardi zed judgnent recordi ng of JEP/other systems and the
responsi bility binding of HIS/ other conpliant accountability
systens to ensure traceability of the binding relationship.

Shi ftd ass
A core field in CEP, used to classify the type of Al evolution
(e.g., fine-tuning, emergence, drift), enabling targeted
supervision and aligning with the structured accountability
managenent requirenments of HIS and ot her conpli ant
accountability systens.

BoundSt at e
A core field in CEP, used to mark whether Al evolution is bound
to human cognitive evolution (enabling synbiotic evol ution),
serving as a "switch" for co-evolution and integrating the
responsibility closure nmechani smof HIS and ot her conpliant
accountability systens to ensure that unbound unil atera
evolution is rejected.

Co- Evol uti on
The process in which Al and humans evol ve synchronously, with
Al’s evolution anplifying human cognitive capabilities and
human’ s evol uti on constrai ning Al’s boundary, supported by the
judgrment participation of JEP/other conpliant systenms and the
accountability traceability of HJS/ other conpliant systens.

Unil ateral Evolution
The process in which Al evol ves independently wi thout hunman
oversight, value alignnent, or responsibility binding, which
CEP prevents by integrating the joint constraints of JEP, HIS,
and ot her conpliant systens.

Pr ot ocol Overvi ew
.1. Architecture Positioning

CEP is the third layer of the human- Al synbiosis infrastructure,
working with JEP, HIS, and other conpliant judgnent/accountability
systens, and integrating their core strengths to forma three-I|ayer
cl osed-1 oop systemwith strong adaptability. Each |ayer conplenents
the others, with JEP/other conpliant judgnent systens providing

st andardi zed judgnent support, HIS/ other conpliant accountability
systens offering structured accountability protection, and CEP
realizing co-evolution binding, formng a conplete human-Al synbiosis
system

Bottom Layer: HJS and other conpliant accountability systens. HIS, as
the default infrastructure-grade accountability |ayer for Al
agents built on JEP, inherits JEP s |lightweight and verifiable
advant ages and conpl ements themw th a structured human
responsi bility nmanagenent franmework. O her conpliant
accountability systens that neet core requirenents can al so be
adapt ed, providing a cryptographic nechanismto nanage and verify
responsibility for Al agent judgment behavi ors across
het er ogeneous pl atforns, defining core primtives conpatible with
CEP, with a mnimal receipt structure and privacy architecture for
accountability governance. They enable traceability of Al
evol ution events, conplete the closed-Ioop of hunman-Al co-
evol ution accountability, and provide reliable accountability
support for CEP.



3.

4.

4.

M ddl e Layer: JEP and other conpliant judgment systenms. JEP, with its
core strengths of |ightweight design, standardized judgnent
recording, and reliable verification, ensures human partici pation
i n key decision-nmaking, serves as the default judgnment system for
CEP, and provides structured human judgnment records and a
verification interface. Gther conpliant judgment systens that neet
core requirenments can al so be adapted, providing standardized
human j udgnent records conpatible with CEP's HunanAnchor field,
| ayi ng the foundation for CEP' s co-evol ution binding.

Top Layer: CEP (Co-Evolve Binding Protocol). Integrates the
st andardi zed judgnent verification of JEP/other conpliant judgnent
systens and the structured accountability traceability advantages
of HIS/other conpliant accountability systens, binds human and Al
evol ution, |locks the "non-divergence" of human and Al
civilizations, and realizes the organi c connection between
j udgrment participation and accountability closure of various
compl i ant systens.

2. Core Design Principles

CEP adheres to the follow ng design principles, consistent with

| ETF s preference for |ightweight, engineering-oriented, and
standardi zed protocols, while fully integrating the core strengths of
JEP, HJS, and other conpliant systens:

M ni mal Structuring: Adopt a mninmal-structured design consistent
with JEP's |ightweight concept, HIS s nininmal receipt structure,
and the practical needs of other conpliant systems, using only 3
core mandatory fields to avoid redundant design, reduce the cost
of protocol inplenentation and mai ntenance, and align with the
cost optimzation requirenments of all conpliant systens, formng a
conpl enentary relationship with their cryptographic erasure and
privacy architecture to achieve cost structure optim zation

Interoperability: Be conpatible with existing Al systens, network
protocol s, JEP, H]S, and other conpliant judgnment/accountability
systens, |everaging their standardized formats and cross-pl atform
conpatibility to enable seam ess integration and gl oba
interoperability.

Engi neering-Oriented: Use mature | ETF term nol ogy (e.g., Binding,
State) to avoid abstract or biological terms, follow ng the
engi neering-oriented design concept of JEP, HJS, and other
conpliant systens, ensuring readability and inplenmentability by
engi neers.

Extensibility and Adaptability: Support optional extended fields to
adapt to future Al evolution scenarios and the characteristics of
ot her conpliant systens wi thout changing the core structure,
inheriting the extensible architecture of HIS, the flexible
verification nechanismof JEP, and the adaptati on needs of other
syst ens.

Human Sovereignty: Ensure that human beings have the final right to
control Al evolution, and Al evol ution cannot be separated from
human oversi ght, integrating the human judgnment participation of
JEP/ ot her conpliant judgnent systens and the hunman responsibility
managenment advant ages of HIS/ other conpliant accountability
systens to safeguard human sovereignty in co-evolution

Pr ot ocol Specification
1. Core Fields (Mandatory)

CEP defines 3 mandatory core atomc fields, which are m nimal,



structured, and conpatible with JEP, HIS, and other conpliant

j udgrment/accountability systens. Al Al evolution events nust carry
these 3 fields to ensure synbiotic binding. The design of these
fields fully integrates the standardi zed advantages of JEP/ ot her
compliant judgnent systems and the accountability requirements of
HJS/ ot her conpliant accountability systenms, ensuring |ightweight

i npl ementation while maintaining traceability and controllability.

4.1.1. HumanAnchor

4.

1.

Definition: The unique identifier of the human judgnment or val ue
anchor bound to Al evolution, directly associated with the
judgnment event ID (or equivalent core identifier) in JEP or other
conpliant judgnent systens. This field integrates the standardized
j udgrment recordi ng advantage of JEP/other conpliant judgnent
systens and the responsibility binding requirement of HJS/ ot her
compliant accountability systens, ensuring that Al evolution is
anchored to human cognitive | ogic and val ue boundaries, and the
validity of this identifier is verified through the standardized
signature verification rules of JEP/other conpliant judgnent
systens, while the binding relationship is traceable through the
accountability system of HIS/ other conpliant accountability
syst ens.

Format: Consistent with the judgment event identifier format of JEP
or other conpliant judgnent systens (for JEP, this is the UU Dv4
nonce field or the nultihash "what" field of JEP events; for other
conmpliant systenms, as defined in their core specifications),
ensuring interoperability between CEP and JEP/ ot her conpli ant
j udgrment systens, and compatible with the accountability log ID
format of HIS/ other compliant accountability systens to facilitate
traceability.

Constraints: Cannot be enpty; nust correspond to a valid judgnent
event in JEP or other conpliant judgment systens (verified via the
signature verification steps of the correspondi ng system
i ncl udi ng nonce uni queness, tinestanp validity, and signature
correctness as defined in Section 2.4 of [I|-D. wang-jep-judgnent -
event-protocol]), and the associ ated human responsibility
i nformati on nust be recorded in HIS or other conpliant
accountability systenms to ensure accountability closure. If the
associ ated judgment event is invalid or the responsibility record
is missing, the Al evolution event is rejected.

2. Shiftd ass

Definition: Classifies the type of Al evolution, used to identify the
nature of Al evolution and inplenment targeted supervision. This
field is designed in line with the structured accountability
managenment advantage of HJS and ot her conpliant accountability
systens, enabling themto performclassified accountability based
on evolution types, while inheriting the standardi zed enuneration
design of JEP and other conpliant systens to ensure consistency.

Enuner ati on Val ues (fixed, non-extensible to ensure standardization,
consistent with the standardi zed desi gn concept of JEP, HIS, and
ot her conpliant systens):

FI NE_TUNE: Al nodel paraneter fine-tuning, increnental evolution

EMERCENCE: Sudden emergence of new capabilities that were not
explicitly trained.

DRI FT: Deviation of Al’'s values, preferences, or reasoning |logic
fromthe original human alignnent.
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LEAP: Qualitative leap in Al capabilities (e.g., fromnarrow Al to
general Al in a specific field).

LOOP: Al forms a closed-|1oop reasoning chain that is independent
of human oversi ght.

Constraints: Miust be one of the above enuneration val ues; no custom
val ues are allowed, ensuring standardization consistent with JEP
HJS, and other conpliant systens, and facilitating unified
supervi sion and accountability.

3. BoundSt at e

Definition: Marks whether Al evolution is bound to human cognitive
evol ution, serving as a "switch" for synbiotic evolution. This
field integrates the responsibility closure nmechani smof HIS/ ot her
compliant accountability systens and the human judgnent
verification requirenment of JEP/other conpliant judgnent systens,
ensuring that only Al evolution bound to human cognitive evol ution
can take effect, preventing unilateral evol ution

Val ues:

True: Al evolution is bound to human cognitive evol ution
(synchronous co-evol ution), and the evolution event is allowed
to take effect. The binding relationship nust be verified by
JEP/ ot her conpliant judgnment systens and recorded in HIS/ ot her
conmpliant accountability systens to ensure accountability.

Fal se: Al evolution is not bound to human cognitive evol ution
(unil ateral evolution), and the evolution event is rejected, in
line with the human participation requirenent of JEP/other
conpliant judgnent systens and the responsibility nanagenent
principle of HIS/ other conpliant accountability systens.

Optional Note: A short text description ( 100 characters) explaining
the reason for BoundState (e.g., "Bound to JEP judgment 1D: 12345,
ensuring value alignment” or "Bound to [Qher Conpliant Systeni
judgrment ID: 67890, ensuring traceability"). This field is
optional but reconmended for accountability and traceability,
consistent with the traceability requirenent of HIS/ ot her
compliant accountability systens and the record conpl et eness
principle of JEP/other conpliant judgment systens.

Constraints: Miust be a Bool ean val ue; the evolution event is rejected
if BoundState is False. If BoundState is True, the associated
HumanAnchor must be valid (verified by JEP/other conpliant
judgrment systens) and the responsibility information nmust be
recorded in HIS/ other conpliant accountability systens, ensuring
the cl osed-1oop of binding and accountability.

Optional Extended Fields

To adapt to specific scenarios (e.g., conpliance, traceability), CEP
supports optional extended fields. These fields do not change the
core structure of CEP and are conpatible with the mandatory fi el ds,
whi | e supporting adaptation to JEP, HJS, and other conpliant systens.
The design of extended fields fully considers the conpl enentary
advant ages of all conpliant systens, further enhancing the
traceability and accountability of CEP

EcholLogl D (String): Unique identifier of the evolution |og,
associated with the accountability log ID of HIS or other
conpliant accountability systens, which can be directly
synchroni zed to their Al agent judgnent accountability traceability
system



Evol veTine (Tinestanp): The tinme when the Al evolution event occurs
(format: SO 8601), consistent with the timestanp format of JEP/
ot her conpliant judgnent systens.

QperatorI D (String): Unique identifier of the human operator,
associated with the responsi ble person I D of HIS/ ot her compliant
accountability systens and the judgnent executor |D of JEP/other
conpliant judgnent systens.

SystemAdaptor (String, Optional): Unique identifier of the conpliant
judgrment/accountability system adapted by CEP (e.g., "JEP+HIS",
"[ & her Judgnent Systen]+[ Ot her Accountability System ™).

4.3. Protocol Frane For mat

CEP uses a lightweight frame format, conpatible with JSON and
Protocol Buffers (Protobuf) to adapt to different network
environments and Al systens. The core frame format inherits the

| i ght wei ght JSON Protobuf conpatibility of JEP/other conpliant

j udgrment systens and the structured data organi zati on advant age of
HJS/ ot her conpliant accountability systems, ensuring readability,
hi gh performance, and conpatibility with all conpliant systens. The
core frame format is as follows (JSON exanpl e, including adaptation
to JEP+H]S and ot her systens):

"CEP": {
"version": "0.1",
"syst emAdapt or": "JEP+HIS',
"coreFields": {
"HumanAnchor": "f47acl10b-58cc-4372-a567-0e02b2¢c3d479",
"Shiftd ass": "EMERGENCE",
"BoundState": {
"val ue": true,
"note": "Bound to JEP nonce: f47acl1l0b-58cc-4372-a567-0e02b2c3d479"

}
},
"ext endedFi el ds": {
"EchoLogl D': "l og: 789e4567- e89b- 12d3- a456- 426614174000",
"Evol veTi me": "2026-03-21T10: 00: 002",
"QOperatorl D': "did: exanpl e: oper at or - 98765"
}

}
}

Not e: For JEP association, the HumanAnchor field SHOULD use the JEP
event’s nonce (UUIDv4) as the primary identifier, as defined in
Section 2.2 of [I-D.wang-jep-judgnent-event-protocol]. The nultihash
"what" field MAY be used as an alternative reference when appropriate.

4.4, Protocol Interaction Process

CEP' s interaction process is sinple and lightweight, involving three
core roles: Al System conpliant judgnent system (JEP or other), and
conpliant accountability system (HJS or other). The process fully
integrates the verification advantage of conpliant judgnent systens
and the accountability traceability advantage of conpli ant
accountability systems, ensuring the validity of co-evol ution binding
and the conpl eteness of accountability closure. The process is as
fol | ows:

1. The Al System detects an evolution event (e.g., capability
energence, paraneter fine-tuning, logic drift), determ nes the
compliant judgnent/accountability systemto be used (defaults to
JEP+H]S), generates CEP frame with mandatory core fields
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(HumanAnchor, Shiftd ass, BoundState) and optional extended
fields (if needed), and associ ates the HumanAnchor with the valid
judgrment ID (e.g., JEP nonce) fromthe sel ected conpliant

j udgrment system

The Al System sends the generated CEP frame to the sel ected
compliant judgnent system (JEP or other) to verify the validity
of the HumanAnchor field. The judgment system perforns
verification in accordance with its standardi zed signature
verification rules (for JEP, as defined in Section 2.4 of

[1-D. wang-j ep-judgnent - event - protocol ], including nonce

uni queness, timestanp validity, and signature correctness) to
confirmthat the associated judgnent event is valid.

If the verification fails (e.g., invalid HumanAnchor,
unassoci at ed judgnent event), the conpliant judgment system
returns a verification failure nessage to the Al System and the
Al Systemrejects the Al evolution event, terminating the

i nteraction process.

If the verification succeeds, the conpliant judgnment system
returns a verification success nessage, and the Al System
executes the Al evolution event (only when BoundState is True; if
BoundState is False, the evolution event is directly rejected
regardl ess of verification result).

After the evolution event is executed (or rejected), the Al

Syst em synchroni zes the CEP franme (including evolution result) to
the selected conpliant accountability system (HJS or other). The
accountability systemrecords the CEP evol ution informtion,
associates it with the correspondi ng judgment record and human
responsibility information fromthe conpliant judgnent system
and conpl etes the accountability traceability entry in accordance
with its structured responsibility managenent franmework and
privacy architecture.

The conpliant accountability systemreturns a synchronization
success nmessage to the Al System and the CEP interaction process
is conpl et ed.

Adapt ation Specifications for Qher Conpliant Systens

To ensure the conpatibility and reliability of CEP when adapting to
ot her conpliant judgment/accountability systens (excluding JEP and
HIS), the followi ng adaptati on specifications nust be net to avoid
conflicts with CEP's core nmechani sm and ensure the achi evenent of
human- Al synbi osi s goal s:

1.

Core Requirenent Conpliance: The adapted judgnment/accountability
system nust neet the core requirenents of human- Al synbi osi s,
including but not Iimted to: ensuring hunan sovereignty in Al
evol ution, providing standardi zed human judgnment records (for

j udgrment systems) or structured accountability traceability (for
accountability systems), supporting non-repudiation and tanper-
proofing of data, and conplying with international conpliance
standards (e.g., GDPR, EU Al Act).

Format Conpatibility: The judgnent ID format of the conpliant

j udgrment system nust be conpatible with CEP's HumanAnchor field
(supporting UU Dv4, nultihash, or other internationally
standardi zed formats); the accountability log ID format of the
conpliant accountability system nust be conpatible with CEP s
EchoLogl D field, ensuring seanl ess associ ati on and data
synchroni zati on.

Verification Mechani sm Conpatibility: The conpliant judgnent



system nmust provide a standardized signature verification
mechani sm (i ncl udi ng nonce uni queness, tinestanp validity,
signature correctness) consistent with CEP' s verification
requirenents, ensuring that the validity of the HumanAnchor field
can be verified without nodifying CEP s core | ogic.

4. Data Synchronization Conpatibility: The conpliant accountability
system nmust support the synchronization of CEP evol ution records,
be able to associate with the judgnment records of the sel ected
conmpliant judgnent system and conplete the entry of
accountability traceability, ensuring the cl osed-|oop of
"j udgment - bi ndi ng-accountabi lity".

5. Non-Intrusive Adaptation: The adaptation process of other
conpliant systens nust not nodify CEP's core structure (3
mandatory core fields) and core design principles, and nust be
i mpl emented in a m ddl eware-styl e depl oynment consistent with CEP
avoiding intrusion into CEP s internal logic or Al nodel
structure.

5. Security Considerations

The security of CEP relies on the security of the underlying
compliant judgnent and accountability systens (JEP, HIS, or other
adapted systens). |nplementati ons MJST ensure:

0o The integrity and authenticity of the HumanAnchor field are
verified through the signature verification nechanisns of the
associ ated conpliant judgnent system (for JEP, as defined in
Section 2.4 of [I-D.wang-jep-judgnent-event-protocol]).

o0 The BoundState field is enforced as a critical control point; Al
evol ution events with BoundState set to Fal se MJST be rejected
uncondi tional ly.

o Al CEP franes SHOULD be transnmitted over secure channels (e.g.,
TLS 1.3 or equivalent) to prevent man-in-the-m ddl e attacks.

0 Replay protection is provided by the underlying conpliant judgnent
system (e.g., nonce uniqueness in JEP, as defined in Section 2.3
of [I-D.wang-jep-judgnment-event-protocol]) and MJUST NOT be
bypassed.

6. Privacy Considerations

CEP is designed to align with privacy requirenments such as GDPR
including the right to erasure. |nplenentations SHOULD:

0 Use the privacy architecture of HIS or other conpliant
accountability systens to nmanage human responsibility information,
ensuring that personally identifiable information (PIIl) is
pr ot ect ed.

0 Support cryptographic erasure mechani sms where required, allow ng
the renoval of human responsibility associations when |legally
mandat ed.

0 Mnimze the collection of human-identifiable data; the
OperatorI D field SHOULD be a pseudonynous identifier (e.g., DD
rather than directly identifying information.

7. | ANA Consi derations
Thi s document has no | ANA acti ons.
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