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Abstract: Monitoring the urban built environment provides essential evidence for urban health assessment
and urban renewal. Because built form, surface properties, and human activities are observed at different
spatial and temporal scales, low—cost, wide—area, and dynamic monitoring requires the integration of multi-
ple data sources. This review examines advances in intelligent monitoring using multisource remote sensing
and compares the data requirements, processing methods, validation needs, and applicability of representa-
tive approaches. It covers monitoring indicator systems, satellite—airborne collaborative three—dimensional
modeling and artificial surface material identification, dynamic monitoring of flows of people, vehicles, and
objects, coupled simulation of spatial form and activity processes, and intelligent monitoring platforms. Indica-

tor systems translate urban assessment needs into observable objects and calculable measures at building,
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community, block, and city scales. Three—dimensional modeling and material identification describe the

physical environment, while activity—flow analysis links observed trajectories to paths, road segments, net-

works, and regions. Their integration supports applications in building energy conservation, urban renewal,

and urban living environment assessment. Monitoring platforms organize data, indicators, operators, and

models to generate thematic products. The reviewed methods can connect physical space with urban activi-

ty, but their applicability depends on observation coverage, spatial and temporal resolution, sample repre-

sentativeness, and independent validation. Future research should advance autonomous wide—area monitoring

through coordination among multiple unmanned systems, explore generative artificial intelligence for low-

cost monitoring under limited observations, and coordinate updates to spatial form with changing activity

processes. These directions require monitoring accuracy and cost to be evaluated together at the scales rele-

vant to urban decisions.

Key words: urban built environment; multi-source remote sensing; urban health assessment; three-dimen-

sional modeling; activity flow; dynamic simulation
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Fig. 1 Overall Framework for Multi-source Remote Sensing Intelligent Monitoring of Urban Built Environment
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