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2025 Mandalay 
Earthquake: Motivation

Significant seismic event affecting 
Myanmar

Sparse instrumentation near 
Sagaing Fault

Limited real-time monitoring 
capability

Need for rapid, low-cost 

deployment
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EOS Stations



Instrument Type

CORS GPS STATION SEISMIC STATION



• HEHO GPS station



Broadband Seismometer
and

Strong Motion Accelerometer



Broadband Seismometer

Strong Motion Accelerometer



Post-
Earthquake 
Response 
Strategy

Rapid deployment of monitoring 
systems

Support existing local networks

Test low-cost seismic + GNSS 

integration

Enable future scalable monitoring in 
Myanmar





Sensor and System Evaluation

• MEMS sensors tested

• (MPU9250, MPU6050, ADXL355)

• Evaluation of multiple ADC systems

• PSN-ADC24 (higher resolution testing)

• Raspberry Shake (reference system)

• AnyShake (final deployment system)







Specification

Geophone: 3-axis 4.5 Hz velocity geophone (100 V/m/s sensitivity)

Analog-to-digital converter: High-resolution 32-bit ADC

Accelerometer: 16-bit 3-axis accelerometer (±2 g full scale)

Acquisition: Accelerometer-only mode, geophone-only mode, and 

simultaneous sampling (6 channels)

Connectivity: 2x RS-232, 1x RS-485, GPS/NTP time sync

Power: 9-12 V DC, ~50 mA

Software: AnyShake Observer (cross-platform, open-source, written in 

Go)

Data export: MiniSEED, SAC, WAV

Networking: SeedLink protocol support, TCP raw data forwarding

Sampling rates: 50/100/200/250 SPS

Baud rates: 57,600 - 460,800 bps



Real-time 
Waveform

The real-time waveform view 
displays seismic data and 
the current sample rate from 
your AnyShake Explorer 
device in a web-based 
interface. It supports 
zooming, panning, and 
customizable channel 
layouts. Layout 
configurations are persistent 
and can be locked to 
prevent accidental changes.



SeedLink 
Streaming

• The AnyShake team 

independently developed 

a SeedLink protocol 

implementation in pure 

Go enabling native 

SeedLink services without 

relying on RingServer or 

SeisComP. This allows 

seamless integration with 

tools like Swarm and 

ObsPy.



 Typical 
Applications

• Seismic microzonation 
(earthquake hazard 
mapping)

• Building site 
classification 
(UBC97/IBC codes)

• Bridge, dam, and heritage 
site safety

• Post-earthquake ground 
condition checks



Operational Modal 
Analysis (OMA)
• Extract dynamic properties from ambient vibration

• No need for controlled input (earthquake / 

excitation not required)

• Estimate:

• Natural frequency

• Damping ratio

• Mode shapes

• Useful for:

• Structural health monitoring

• Site response analysis (HVSR-related context)



DIN 4150-3 PPV Limit Table



Vibration Monitoring 



Feature AnyShake Explorer Raspberry Pi-based Shakes

Open-Source Hardware  Fully Open  Closed Source

Open-Source Software  Fully Open  Partial (limited components)

Geophone Channels 3 (X, Y, Z) 1 or 3 depending on model

Accelerometer  3-axis MEMS
Only 4D model include 3-axis 
MEMS

ADC Resolution  32-bit Ultra Precision  24-bit Standard

Sampling Rate  50–250 SPS Adjustable  Fixed at 100 SPS

Built-in GPS  Included (for time sync)
 Not included / Optional 

Module

Power Usage  ~0.6W Low Power  ~2.2W Higher Power

Customizability  Full Hardware/Software  Limited

Target Users
Researchers, Makers, 
Engineers

General Users, Schools













What We 
Deployed 
(Overview)

Multi-Sensor Deployment

Low-cost seismic stations (AnyShake)

Low-cost CORS GNSS system

Creepmeter (fault motion monitoring)

Integration with existing Raspberry Shake 
network



Seismic 
Network 
Support

Seismic Stations Deployment

3 × AnyShake instruments

Mandalay (near source region)

Shwedagon Pagoda (Yangon reference site)

Mingaladon 

Complement existing Raspberry Shake network

Improve spatial coverage & detection capability



GNSS 
Monitoring 
(Sagaing 
Fault)

Low-Cost GNSS Deployment

Modified low-cost CORS GNSS system

Installed near Sagaing Fault

Continuous observation capability

Designed for tectonic deformation monitoring





Creepmeter 
Installation

Fault Motion Monitoring

Installed creepmeter across fault zone

Captures near-field deformation 
(creep)

High temporal resolution measurements





NPT Creepmeter



Second Creepmeter



NPT: ~3 months of usable data

→ ~8 mm afterslip observed

SA3 (Tharzi): ~7 months of high-
quality data

→ ~10 mm afterslip (ongoing)



Data Examples 
(GNSS)

GNSS Time Series 
(Tharzi Station)

Show displacement time 
series (E/N/U)

Data continuity and 
noise level

Demonstrates system 
capability





Data Examples (Seismic 
& Geodetic Waveforms)

Waveform 

Demonstration

MWZA GNSS-
derived waveform



Key 
Takeaways 
(No Over-
Conclusion)

Key Observations

Rapid deployment is feasible with low-cost systems

Multi-sensor setup improves monitoring capability

Data quality is sufficient for further analysis

Next Steps

Expand network along Sagaing Fault

Integrate seismic + GNSS + creep data

Develop real-time monitoring and alerts
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