
From Pedestrian Emotion to 
Human-Centered Urban Renewal
A closed-loop AI platform that connects streetscape, human 
emotion and urban planning

01WHY THIS PROJECT?

PLANNING GAP

MISSING METRIC
Pedestrian comfort absent 
from blueprints.

UNEVEN BURDEN
Barriers hit vulnerable walkers 
hardest.

WALKING=DIALOGUE

The most direct body-city 
interaction.

Cognitive Overload
Complex information and 
visual clutter reduce comfort

Our Goal
Reveal the interaction between 
streetscape and pedestrian emotion ,  
and transform insights into 
actionable urban solution

02COMPLETE RESEARCH FRAMEWORK Closed-loop Human-Centered Evaluation System

1
360° Street
Capturet

Collect continuous 
panoramic walking 
videos in high-
density urban areas.

2
XR Emotional 
Experiment

Immersive XR 
walking with GSR, 
PPG, eye tracking, 
questionnaires 
and interviews.

3
EMO Manager

Self-developed 
software for 
multimodule data 
management and 
comfort curve fusion.

4
EMO Scape

95D streetscape 
features ×
emotion 
interaction 
analysis.

5
Planning 
Evidence

Identify low-
comfort segments, 
key drivers and 
generate evidence 
cards and strategies.

6
Urban Renewal 
& Scaling

Support human-
centered design, on-
site practice and 
citywide/global 
replication.

KEY OUTPUT PREVIEWS

Streetscape Frame

Street Scene Feature Extraction

Comfort Curve

Evidence Card Preview Optimization Plan Preview

03PROJECT TIMELINE From Research to Real-World Impact

2025.08
Project Launch

Extensive literature 
review, multi-discipline 
learning and initial 
research direction 
formation.

2025.09
Urban Field Survey

Identify high-density 
areas in Yantai and 
conduct on-site 
investigation and 
verification.

2025.09.25
Street Capture

Collect 23 panoramic 
walking routes in 
Yantai high-density 
urban districts.

2025.10 - 2026.02
Feature System

Build and experiment 
the 95D streetscape 
feature extraction 
system.

2026.02 - 2026.04
EMO Manager

Design human-subject 
experiment and develop 
EMO Manager software 
for data management.

2026.04.26
Pilot Experiment

8 participants x 2 routes: 
XR immersion, 
physiological & eye-
tracking recording, scales 
and in-depth interviews.

2026.05
EMO Scape

Build EMO Scape analysis 
system, single & multi-
subject analysis, and 
human-centered 
optimization plans.

Next 1 Year
Yantai Scaling

Cooperate with planning 
department, on-site 
optimization, expand 
samples and apply to the 
whole city.

04PILOT ACHIEVEMENTS Building a Complete Human-Centered Pipeline

23
Walking Routes
High-density urban 
routes in Yantai

130+ min
360° Walking Video

High-quality panoramic 
materials

95D
Streetscape Features

Comprehensive feature 
library

5000+
Samples

Second-level feature 
samples

8
Participants

XR immersive experiments 
completed

2
Optimization Plans

Pilot routes with 
actionable strategies

05INTERDISCIPLINARY TEAM Diverse Expertise, Shared Vision

REN Wenhui
Undergraduate | Ludong University

Project Lead · System Architect · Full-
Stack Dev · Data Science

06 IMPACT & SCALABILITY From Local Pilot to Global Platform

PROJECT VALUE

Human-Centered
Put pedestrian emotion at the core of 
urban evaluation.

Technical Innovation
Multi-modal sensing + 95D features + 
interpretable AI analysis.

Inclusive & Ethical
Consider elderly, people with limited 
mobility and diverse groups.

Evidence-Based Planning
Transform complex analysis into clear, 
actionable planning guidance.

SCALABILITY PATHWAY

1
Yantai Pilot

2 pilot routes
Proof of concept

Method validation

2
Citywide Application

More routes & larger samples
Integration with planning process

Real-world optimization

3
Global Replication

Standardized workflow
Open-source tools

Multi-city & international cooperation

ENABLING PRINCIPLES

Open & Reproducible
Open-source software and
transparent workflow.

Modular & Adaptable
Adapt to different urban
morphologies and cultures.

Low-Threshold Use
User-friendly tools for planners,
researchers and partners.

Future-Ready
Continuously evolving toward

smarter and fairer cities.

We measure how cities feel, so we can design how they should be. ♡

Cities drawn from above. 
Experienced at eye level.

ZENG Yelong
Postdoc Researcher | CAS South China Botanical Garden

Academic Mentor · Remote 
Sensing · Machine Learning · Funding

WU Mengquan
Professor | Ludong University

Urban Planning Lead · Government 
Liaison · City-Scale Implementation

LI Guoqing
Associate Professor | Ludong University

Technical Operations · Hardware 
Infrastructure · Spatial Data

LEI Peiyun
Undergraduate | Ludong University

Field Data Collection · Segmentation 
QA · Dataset Curation

LIU Lu
Associate Professor & Dept. Head | Ludong University

Psychology Lead · Experimental 
Design · Ethics Compliance

Cross-sector coalition uniting academia, research institutions, and urban planning 
practice to bridge human emotion and built environment.

Making walking experience visible, measurable, explainable, and actionable.


