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Unauthenticated Command Injection in OT Robot
OS Exposes Industrial Systems to Remote
Takeover

CVE VULNERABILITY | CRITICAL | CVSS 9.5

SCC Item ID SCC-CVE-2026-0200

Type CVE Vulnerability

Severity CRITICAL

CVSS Base Score 9.5

Affected Products OT Robot OS (specific vendor and version unconfirmed; see Dark Reading report for details)
Published 2026-05-20T12:12:08

Discovery Source Rss

I Executive Summary

A critical unauthenticated command injection vulnerability in an operational technology robot operating
system has been reported, potentially allowing remote attackers to execute arbitrary commands without
credentials. Vendor and product details remain unconfirmed pending official advisory. Organizations
running OT robotic systems should assume potential risk and implement immediate network isolation
measures until vendor guidance is issued. Risk assessment should treat all OT robot OS deployments as
potentially affected until authoritative vendor confirmation.

I Technical Analysis

No CVE identifier has been confirmed as of this report. The reported vulnerability combines three weaknesses:
CWE-78 (OS Command Injection), CWE-306 (Missing Authentication for Critical Function), and CWE-284
(Improper Access Control). An unauthenticated remote attacker is reported to be able to inject and execute
arbitrary OS commands directly against the robot OS, gaining full system control. No credentials are required.
MITRE ATT&CK enterprise techniques: T1190 (Exploit Public-Facing Application), T1059 (Command and
Scripting Interpreter), T1133 (External Remote Services). MITRE ATT&CK for ICS techniques: T0821 (Modify
Controller Tasking), T0831 (Manipulation of Control), T0O855 (Unauthorized Command Message). CVSS base
score reported at 9.5 (Critical). Affected vendor, product name, and version are unconfirmed; sourcing is from
Dark Reading (secondary reporting). No official vendor advisory or CVE record has been identified. Technical
confidence is medium; treat all details as provisional until a vendor advisory or NVD record is published. No
patch identifier is available at this time.
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I Action Checklist

1. Step 1: Containment. Immediately network-isolate all OT robotic systems from internet-facing segments
and untrusted internal networks. Apply firewall deny-all rules at the perimeter and segment boundaries for
robot OS management ports. Reference NIST SP 800-53 SC-7 (Boundary Protection) and CIS 4.4
(Restrict Administrator Privileges). Until vendor and version are confirmed, treat all OT robot OS
deployments as potentially affected.

2. Step 2: Detection. Query network logs and SIEM for unexpected outbound connections, anomalous
process spawning, or command execution events originating from robot OS hosts. Look for unauthorized
shell invocations, unexpected child processes from robot service accounts, and unauthenticated API or
management interface access attempts. Reference NIST SP 800-53 AU-6 (Audit Record Review,
Analysis, and Reporting) and CIS 8.2 (Collect Audit Logs). No confirmed IOC patterns are available at this
time; behavioral anomaly detection is the primary available signal.

3. Step 3: Remediation. Monitor the Robot Vulnerability Database (https://github.com/aliasrobotics/RVD),
ICS-CERT, and your robot OS vendor's security advisory channels for official vendor identification and
patch release. Once vendor advisory is confirmed, apply the official patch or firmware update immediately.
Disable or restrict unauthenticated access to any management or command interfaces on robot OS
systems per NIST SP 800-53 AC-3 (Access Enforcement) and AC-6 (Least Privilege). Enforce
authentication on all critical control functions per CWE-306 remediation guidance.

4. Step 4: Recovery. After patching, validate that authentication is enforced on all robot OS interfaces.
Review and audit all accounts and access permissions on affected systems per NIST SP 800-53 AC-2
(Account Management) and CIS 5.1 (Establish and Maintain an Inventory of Accounts). Confirm no
unauthorized commands were executed or persistent access mechanisms were installed. Restore network
connectivity only after verification.

5. Step 5: Post-Incident. Conduct a gap assessment against NIST SP 800-53 AC-17 (Remote Access) and
SI-4 (System Monitoring) for all OT robotic systems. Implement network segmentation and zero-trust
access controls for OT environments. Establish a process to monitor the aliasrobotics RVD and ICS-CERT
advisories for robot OS vulnerability disclosures. Review whether OT assets are included in your
vulnerability management program per CIS 7.1 (Establish and Maintain a Vulnerability Management
Process).

I IR / Forensic Enrichment

Triage Priority IMMEDIATE

Escalation Criteria Escalate to CISO, OT safety officer, and legal counsel immediately if any evidence of
successful command injection is found (unauthorized process execution, new accounts,
modified binaries, or unexpected network connections from robot OS hosts), or if affected
robotic systems are capable of physical actuation that could cause equipment damage,
production shutdown, or personnel safety incidents — the combination of CVSS 9.5,
unauthenticated access, and physical-world impact in an OT environment meets the threshold
for emergency response and potential regulatory notification under sector-specific safety and
critical infrastructure frameworks.
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Recovery Notes Prior to restoring robot OS systems to full network connectivity, conduct a 24-hour monitored
burn-in period in the isolated segment with auditd and packet capture active to confirm no
latent persistence mechanisms activate after patching. Continue monitoring robot OS
management interface access logs and outbound network connections from robot hosts for a
minimum of 30 days post-recovery, as OT-targeted threat actors frequently maintain dormant
footholds and resume activity after incident response activity subsides. If physical process
continuity was disrupted during isolation, engage OT engineering and safety teams to verify
robot system state, calibration, and safety interlocks before resuming automated operations
— unauthorized command execution may have altered operational parameters or safety
configurations beyond what software forensics alone can detect.

Forensic Artifacts Robot OS application and daemon logs (ROS 1: “/home//.ros/log/latest/rosmaster*.log”™ and
‘rosout.log’; ROS 2: “/home//.ros/log//"; vendor-specific: /opt//logs/”) — these logs record all
topic publications, service calls, and parameter server interactions and will contain the
malformed or oversized requests used to deliver the command injection payload | Linux auditd
execve syscall records for the robot service account user (query with “ausearch -k
robot_cmd_injection -ui *) — will show the exact shell commands executed as a result of the
injection, including any attacker-issued ‘wget’, “curl’, “bash’, “python’, or “nc’ invocations that
followed initial exploitation | Network packet captures on the robot OS management interface
covering the suspected exploitation window — command injection against an unauthenticated
OT management API will appear as an HTTP/TCP request containing shell metacharacters
G, I, "$(, backticks) or encoded equivalents in request parameters, followed immediately
by an outbound connection from the robot host to an attacker-controlled IP | Filesystem
timeline of world-writable and temporary directories (‘/tmp", “/varitmp’, “/dev/shm’, “/run’)
using “find / -newer /tmp/robot_preisolation.txt -type f -not -path '/proc/*' -not -path '/sys/*"” —
attacker-staged payloads, downloaded implants, or dropped web shells will appear as files
with creation timestamps correlating to the exploitation window | Systemd unit files, cron jobs,
and rc.local for the robot service account and root — unauthenticated command injection
exploits against OT robot OS platforms are frequently followed by persistence establishment
via new systemd services or cron entries, and any unit file or cron entry with a creation
timestamp during the suspected compromise window and not present in the known-good
configuration baseline is high-confidence evidence of attacker persistence

Per-Action IR Details

Step 1: Containment — Immediately network-isolate all OT robotic systems from internet-facing segments
and untrusted internal networks. Apply firewall deny-all rules at the perimeter and segment boundaries for
robot OS management ports. Reference NIST SP 800-53 SC-7 (Boundary Protection) and CIS 4.4 (Implement
and Manage a Firewall on Servers). Until vendor and version are confirmed, treat all OT robot OS deployments
as potentially affected.

NIST Phase: Containment

Reference: NIST 800-61r3 §3.3 — Containment Strategy

Controls: NIST SC-7 (Boundary Protection), NIST AC-4 (Information Flow Enforcement), CIS 4.4 (Implement and
Manage a Firewall on Servers), CIS 4.2 (Establish and Maintain a Secure Configuration Process for Network
Infrastructure)

Compensating: On Linux-based robot OS hosts, immediately flush and replace iptables rules: “iptables -1 INPUT -j
DROP && iptables - OUTPUT -j DROP’, then whitelist only essential management IPs. For network-level isolation
without a managed switch, use an OPNsense or pfSense host as an in-line firewall with a default-deny policy on robot
management VLANs. Document every robot OS host's last known-good network state (IP, listening ports via "ss -tinp®
or “netstat -antp”) before isolation so you can verify nothing new appeared post-incident.
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Evidence: Before severing network access, capture full packet captures on the robot OS management interface using
“‘tcpdump -i -w /tmp/robot_preisolation_$(date +%s).pcap’ to preserve any in-flight command injection payloads or C2
callback traffic. Also snapshot all currently listening ports and active established connections (‘ss -antp >
/tmp/netstate_preisolation.txt’) since the injection vulnerability likely opened a reverse shell or bound a listener on an
unexpected port.

Step 2: Detection — Query network logs and SIEM for unexpected outbound connections, anomalous process
spawning, or command execution events originating from robot OS hosts. Look for unauthorized shell
invocations, unexpected child processes from robot service accounts, and unauthenticated API or
management interface access attempts. Reference NIST SP 800-53 AU-6 (Audit Record Review, Analysis, and
Reporting) and CIS 8.2 (Collect Audit Logs). No confirmed IOC patterns are available at this time; behavioral
anomaly detection is the primary available signal.

NIST Phase: Detection Analysis

Reference: NIST 800-61r3 §3.2 — Detection and Analysis

Controls: NIST AU-6 (Audit Record Review, Analysis, and Reporting), NIST AU-2 (Event Logging), NIST SI-4 (System
Monitoring), CIS 8.2 (Collect Audit Logs)

Compensating: Deploy Sysmon (if Windows-based robot controller) configured with the SwiftOnSecurity baseline
ruleset, specifically enabling ProcessCreate (Event ID 1) to catch shells (*/bin/sh”, “‘cmd.exe’, “bash’) spawned by
robot service account processes. On Linux-based robot OS hosts, use “auditd” with a rule targeting execve syscalls by
the robot service user: “auditctl -a always,exit -F arch=b64 -S execve -F uid= -k robot_cmd_injection’. Query
accumulated audit logs with “ausearch -k robot_cmd_injection --start today". For network detection without a SIEM, run
Zeek (formerly Bro) on a span port feeding the robot network segment and use its “weird.log™ and “conn.log" to flag
unexpected outbound TCP sessions from robot hosts.

Evidence: Capture “/var/log/auth.log™ and “/var/log/syslog” (or “/var/log/messages’) from all robot OS hosts covering
the 72-hour window prior to detection — command injection exploits against unauthenticated interfaces typically
produce shell invocation entries traceable to the robot OS service daemon (e.g., ‘roscore’, “ros2 run’, or
vendor-specific daemon). Review robot OS application-level logs (commonly under ‘/home/robot/.ros/log/" or
“/opt/llogs/”) for malformed or oversized API requests that may represent injection payload delivery. On the network
perimeter, pull firewall deny/allow logs filtered to source IPs of robot OS hosts looking for unexpected outbound
connections to non-operational destinations.

Step 3: Eradication — Monitor the Dark Reading source article and the aliasrobotics Robot Vulnerability
Database (https://github.com/aliasrobotics/RVD) for vendor identification and patch release. Once vendor
advisory is confirmed, apply the official patch or firmware update immediately. Disable or restrict
unauthenticated access to any management or command interfaces on robot OS systems per NIST SP 800-53
AC-3 (Access Enforcement) and AC-6 (Least Privilege). Enforce authentication on all critical control functions
per CWE-306 remediation guidance.

NIST Phase: Eradication

Reference: NIST 800-61r3 §3.4 — Eradication

Controls: NIST AC-3 (Access Enforcement), NIST AC-6 (Least Privilege), NIST SI-2 (Flaw Remediation), CIS 7.3
(Perform Automated Operating System Patch Management), CIS 7.4 (Perform Automated Application Patch
Management)

Compensating: Prior to vendor patch availability, harden the robot OS management interface by disabling
unauthenticated endpoints: on ROS 2 environments, restrict DDS discovery to localhost only (‘export
ROS_LOCALHOST_ONLY=1") and disable anonymous XMLRPC access on ROS 1 Master (‘rosparam set
/enable_statistics false’; restrict port 11311 via iptables). For any HTTP-based robot management APIs, place an nginx
reverse proxy in front with HTTP Basic Auth as a temporary authentication gate (“htpasswd -c /etc/nginx/.htpasswd
robotadmin®). Verify no cron jobs, rc.local entries, or systemd unit files were added by an attacker using “crontab -I -u °,
“systemctl list-units --type=service --state=running’, and “find /etc/cron* /var/spool/cron -type f -newer
/tmp/robot_preisolation.txt’.
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Evidence: Before applying patches or hardening changes, image the robot OS filesystem (or at minimum “/tmp”,
“Ivar/tmp’, “/dev/shm’, ’home/", and the robot OS log directory) using “dd" or “rsync --archive" to preserve
attacker-dropped files — command injection exploits commonly stage payloads or web shells in world-writable
directories. Hash all robot OS service binaries with “sha256sum /opt//bin/* > /tmp/binary_hashes_pre_patch.txt" to
establish a pre-patch baseline for post-patch integrity verification. Capture the output of "ps auxf™ and “Isof -i" to
document any anomalous processes or open network connections that should be present in eradication evidence.

Step 4: Recovery — After patching, validate that authentication is enforced on all robot OS interfaces. Review
and audit all accounts and access permissions on affected systems per NIST SP 800-53 AC-2 (Account
Management) and CIS 5.1 (Establish and Maintain an Inventory of Accounts). Confirm no unauthorized
commands were executed or persistent access mechanisms were installed. Restore network connectivity
only after verification.

NIST Phase: Recovery

Reference: NIST 800-61r3 §3.5 — Recovery

Controls: NIST AC-2 (Account Management), NIST AC-3 (Access Enforcement), NIST CP-10 (System Recovery and
Reconstitution), CIS 5.1 (Establish and Maintain an Inventory of Accounts), CIS 5.3 (Disable Dormant Accounts), CIS
6.2 (Establish an Access Revoking Process)

Compensating: Validate authentication enforcement on robot OS management interfaces by attempting
unauthenticated access from an isolated test host using “curl -v http://:/api/" — a 401 or connection refusal is the
expected post-remediation response; any 200 response without credentials indicates the fix is incomplete. Audit local
accounts on robot OS hosts with “awk -F: '$3 >= 1000 {print $1, $3}' /etc/passwd” and cross-reference against your
known robot service account inventory to identify any accounts added during a potential compromise window. Check
for SSH authorized_keys additions across all robot user home directories: “find /home /root -name authorized_keys
-newer /tmp/robot_preisolation.txt -exec cat {} \;".

Evidence: Before restoring network access, run a file integrity check against the pre-patch binary hashes captured in
Step 3 (‘sha256sum -c /tmp/binary_hashes_pre_patch.txt’) to confirm no robot OS binaries were replaced with
trojanized versions during the compromise window. Review “/etc/passwd’, “/etc/sudoers’, “/etc/sudoers.d/*”, and all
cron and systemd persistence locations one final time and compare against known-good baselines — attackers
exploiting unauthenticated command injection in OT systems frequently establish persistence via added sudo rules or
new service units before lateral movement. Document the verified-clean state with timestamps for regulatory and audit
trail purposes.

Step 5: Post-Incident — Conduct a gap assessment against NIST SP 800-53 AC-17 (Remote Access) and SI-4
(System Monitoring) for all OT robotic systems. Implement network segmentation and zero-trust access
controls for OT environments. Establish a process to monitor the aliasrobotics RVD and ICS-CERT advisories
for robot OS vulnerability disclosures. Review whether OT assets are included in your vulnerability
management program per CIS 7.1 (Establish and Maintain a Vulnerability Management Process).

NIST Phase: Post Incident

Reference: NIST 800-61r3 84 — Post-Incident Activity

Controls: NIST AC-17 (Remote Access), NIST SI-4 (System Monitoring), NIST RA-3 (Risk Assessment), NIST IR-4
(Incident Handling), CIS 7.1 (Establish and Maintain a Vulnerability Management Process), CIS 7.2 (Establish and
Maintain a Remediation Process), CIS 1.1 (Establish and Maintain Detailed Enterprise Asset Inventory)
Compensating: Add the aliasrobotics RVD ("https://github.com/aliasrobotics/RVD") and CISA ICS-CERT advisories
(“https://lwww.cisa.gov/ics-advisories’) as RSS or GitHub watch feeds into a free aggregator (Feedly free tier or a
GitHub Actions workflow that runs “gh api repos/aliasrobotics/RVD/releases” on a daily cron and emails a diff) to
operationalize robot OS vulnerability monitoring without a commercial threat intel platform. For zero-trust OT access
without enterprise tooling, implement a WireGuard VPN gateway as the sole ingress point to the robot network
segment, requiring certificate-based authentication before any management traffic reaches robot OS hosts — this
eliminates the internet-direct exposure that makes unauthenticated injection vulnerabilities immediately exploitable at
scale.
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Evidence: Preserve the complete incident timeline, all forensic artifacts collected across Steps 1-4, and the pre/post
network traffic captures as a lessons-learned evidence package — for OT incidents involving robotic systems capable
of physical actuation, this documentation is essential for safety incident reviews, insurance claims, and any regulatory
notification obligations under sector-specific frameworks (e.g., NERC CIP for energy, FDA cybersecurity guidance for
medical robotics). Retain all collected logs for a minimum of 12 months per NIST AU-11 (Audit Record Retention)
guidance, as OT compromise dwell times frequently exceed the initial detection window and later forensic review may
be required.

I Detection Guidance

No confirmed I0Cs or CVE-specific detection signatures are available at this time. Recommended behavioral
detection approach: (1) Monitor network flows for unexpected external connections to or from robot OS hosts;
flag any traffic not matching approved communication baselines. (2) Review robot OS process logs for
unexpected child process creation, shell invocations, or command execution events originating from service or
application accounts. (3) Audit authentication logs on robot OS management interfaces for access attempts that
succeeded without credential presentation, or for API calls to critical control functions without authentication
headers. (4) Reference NIST SP 800-53 AU-2 (Event Logging) to confirm that robot OS systems are logging
sufficient event detail, and AU-6 (Audit Record Review, Analysis, and Reporting) for review cadence. (5)
Consider D3FEND countermeasure D3-LAM (Local Account Monitoring) to flag unauthorized local account
activity on robot OS hosts. All detection guidance is provisional pending authoritative vendor advisory; validate
and tune signatures once vendor confirmation is available.

I Framework Mappings

MITRE-ATTACK

e T0821 — Modify Controller Tasking

e T1190 — Exploit Public-Facing Application

¢ T0831 — Manipulation of Control

e T1133 — External Remote Services

e T1059 — Command and Scripting Interpreter

e T0855 — Unauthorized Command Message
NIST-800-53R5

e CA-8 — Penetration Testing

e RA-5 — Vulnerability Monitoring and Scanning

e SC-7 — Boundary Protection

e SI-2 — Flaw Remediation

e SI-7 — Software, Firmware, and Information Integrity

e AC-17 — Remote Access

¢ AC-20 — Use of External Systems

¢ |A-2 — Identification and Authentication (Organizational Users)
¢ |A-5 — Authenticator Management

e CM-7 — Least Functionality
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e SI-3 — Malicious Code Protection
e Sl|-4 — System Monitoring
e SI-10 — Information Input Validation

¢ AC-3 — Access Enforcement
OWASP-TOP10-2021

e A03:2021 — Injection
e A01:2021 — Broken Access Control
¢ A07:2021 — Identification and Authentication Failures

CIS-Vv8

2.5 — Allowlist Authorized Software
e 16.10 — Apply Secure Design Principles in Application Architectures

e 6.1 — Establish an Access Granting Process

6.2 — Establish an Access Revoking Process

* 6.3 — Require MFA for Externally-Exposed Applications
SOC2-TSC

e CC6.1 — The entity implements logical access security software, infrastructure, and architectures over
protected information assets

e CC9.2 — Manages risks associated with vendors and business partners
HIPAA-SECURITY

e 164.312(a)(1) — Access Control
e 164.312(d) — Person or Entity Authentication

ISO-27001-2022

¢ A.8.8 — Management of technical vulnerabilities

e A.5.21 — Managing information security in the ICT supply chain

I MITRE ATT&CK Mapping

Technique ID Technique Name Tactic

T0821 Modify Controller Tasking Execution

T1190 Exploit Public-Facing Application Initial-Access

T0831 Manipulation of Control Impact

T1133 External Remote Services Persistence

T1059 Command and Scripting Interpreter Execution

T0855 Unauthorized Command Message Impair-Process-Control
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DISCLAIMER
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