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GPS and strong-motion are two effective and valuable tools to retrieve high preci-
sion ground motion information ( displacement, velocity and acceleration), and had
been widely used in natural hazard monitoring. Each of them with advantages and dis-
advantages, GPS can provide low-frequency displacement at an accuracy of centimeters
in kinematic mode. Strong-motion sensors, have a very high sampling frequency and
precision in the short-term but may be biased by baseline errors over long-term. Howev-
er, the traditional data solution approaches are station-alone or sensor-alone , the advan-
tages of the whole network and multi-sensors are not fully shared, it results in an ineffi-
cient for natural hazard real-time monitoring and early warning.
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In order to complement the advantages of the two sensors and get a robust result of
the whole network. The author combines the latest research results and development
tendency about the integration of GPS and strong-motion records, summarizes his re-
search and teaching achievements of many years, and write this book.
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This monograph is mainly introduced the model and algorithm of the integration

process , it involves three aspects of content. The first part is the augmentation model of
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multi-station integration, includes the GPS augmentation model, strong-motion augmen-
tation model. The second part is integration model of multi-sensors, includes the loose
integration model, tight integration model, adaptive integration model, improved loose
and tight integration model. The third part is the key issues about the integration
process, the relationship between baseline shift and ground tilting, the characteristic a-
nalysis of different sensors.
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Due to the limited professional knowledge and English ability, there must exist
some shortcomings in this book. It is very pleased for the author to receive reader’ s
comments and corrections. The author would like to express the thanks to the Dr.
Rongjiang Wang and Dr. Maorong Ge at Germany Research Center for Geosciences
(GFZ) who gave me kind guidance and the authors whose name are listed and not listed
in the references for their hard work.
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