E More Qualitative Results

We present additional visual examples to highlight the geographic reasoning performance. Fig.[I3
displays more visual cases involving diverse locations. GRE is capable to generate explainable
predictions with robust capabilities in these challenging scenarios. Furthermore, Fig.[T4]and Fig.[T3]
provides comparisons with previous alignment-based methods and existing MLLMs with reasoning
capabilities. Our approach exhibits superior image geo-localization results with implicit geographic
indicators.

<think>

1. Architectural patterns: The image shows a large sculpture resembling a giant pencil
surrounded by modern architecture, including a glass-roofed structure that could be part of a
train station or transit hub.

2. Textual clues: The presence of Italian signage ("Yaris Il Piccolo Genio" and "APITALIA")
suggests the location is in Italy. The design of the building and the style of the sculpture are
consistent with Milan's urban landscape.

</think>

<answer>

"Latitude": "45.465°", "Longitude": "9.191°"

</answer>

<think>

1. Textual clues: Based on the signage of DiBruno Bros., which is known as 'The House of
~ Cheese' and has been established since 1939, it is located in Philadelphia, Pennsylvania.

s </think>

& <answer>

J "Latitude": ”39.952°", "Longitude": ”-75.165°"

~ </answer>

<think>

1. Architectural patterns: The image shows a street view of a city with tall buildings,
including one that is notably the Willis Tower (formerly known as the Sears Tower), which is
located in Chicago, Illinois.

</think>

<answer>

"Latitude": 741.882°", "Longitude": ”-87.630°"

</answer>

Figure 13: Visual examples of GRE.
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GeoCLIP (17.966°, 102.608°)

(17.966°,102.611°)  (17.969°, 102.611°)  (17.965°, 102.606°)  (17.970°, 102.610°)

@ GPT-03 (10.770°, 106.770°)

Architectural patterns — The covered five-foot-way with French-colonial arches,
wrought-iron folding shop-gates, and the distinctive yellow interlocking-arc sidewalk
tiles are characteristic of older shophouse blocks in central Ho Chi Minh City. Textual
clues — The large café umbrella reads “TRUNG NGUYEN Coffee”, a well-known
Vietnamese brand; the small printed signs nearby use the Latin alphabet with diacritics
typical of Vietnamese. No non-Vietnamese scripts are visible. 3. Vegetation/biome —
Sparse ornamental plants and the bright sun point to a tropical low-latitude city; nothing
indicates high elevation. Terrain contours — Entirely flat ground, consistent with the
(10.784°, 106.681°) Saigon River delta plain. Transportation modes — Dense rows of scooters/motorbikes
dominate the curb, matching commuting habits in Ho Chi Minh City’s core.

5@ InternVL2.5 (21.03°, 105.84°)

Architectural Patterns and Infrastructure: The image shows a narrow street with shops on either side, typical of

Southeast Asian urban areas. The buildings have a colonial architectural style, with arched doorways and tiled

roofs. Textual Clues: The signage includes Vietnamese text, such as "Trung Nguyen," which is a well-known

Vietnamese coffee brand. This suggests the location is in Vietnam. Vegetation and Biomes: The vegetation is not

clearly visible, but the general environment suggests a tropical or subtropical climate, consistent with Vietnam.

Terrain Contours: The street is flat, which is common in urban areas of Vietnam. Transportation Modes:
L Motorbikes are parked along the street, a common mode of transportation in Vietnam.

)
Y Qwen2.5VL (0°,-107%)
Architectural Patterns: The architecture suggests a style commonly found in markets across parts of Vietnam,
such as Hanoi's Old Quarter. Textual Clues: There is signage visible on one umbrella which reads "TRUNG
NGUYEN," indicating Vietnamese branding often associated with coffee shops and cafes throughout the country.
Street Furniture & Unique Infrastructure: Red plastic stools typical of local markets can also hint at locations
where similar items might still dominate public spaces today; Vegetation Types : No distinct plant species stand
out here but rather seem consistent with tropical climates common among many Asian nations including Vietnam
Terrain Contours : Not discernible enough given only ground level view Transportation Modes: Motorbikes
parked along side suggest proximity to areas heavily reliant upon them - again indicative towards places

L popularizing motorbike culture alongside traditional retail setups.

J

-
@ GRE (10.823°, 106.630°)

The image depicts a market scene with a distinct Southeast Asian architectural style, likely in Vietnam given the
signage on the umbrella which reads "Trung Nguyen." This is a well-known coffee brand in Vietnam. The market
appears to be located in an urban area, possibly in Ho Chi Minh City or another major city in Vietnam.

Figure 14: Qualitative comparisons with previous alignment-based methods and existing MLLMs
with reasoning capabilities. (Lat, Lon) denotes the ground truth coordinates, (Lat, Lon) denotes
the models’ predicted answer, Indicator denotes the explicit indicator and Indicator denotes the

implicit indicator. Notably, GeoCLIP generate five candidates coordinates and select the candidate
with the maximum probability score as the answer.
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(19.891°, -99.404°)

GeoCLIP

(-12.123°,-77.033°)  (-12.045°,-77.031°)

(-12.123°,-77.029°)

(-12.118°,-77.024°)  (-12.122°-77.027°)

N

@ GPT-03 (19.433°,-99.133°)

Architectural patterns & street furniture — The
heavy ash-grey volcanic-stone facade behind
the kiosk, the wide concrete paver sidewalks, a
Telmex pay-phone, and a glass “estanquillo”
news-kiosk are hallmarks of Mexico’s capital-
city historic core. Textual clues — The green
fascia reads “MILENIO”, a national Mexican
newspaper; the pay-phone logo is Telmex; the
green-and-white Volkswagen Vocho is the
livery used by Mexico City taxis until 2007.
Terrain contours — Flat valley floor with no
discernible upslope, matching the valley plain
of the Distrito Federal. Transportation context —
A vertical green totem traffic sign with a right-
turn arrow is typical of the “Eje Vial” one-way
grid in the Centro Historico, and the traffic

| density fits the Cuauhtémoc borough hub.

@ Qwen2.5VL (-70° to -68 °, 19° to 23°)
Step 1: Architectural Patterns - The image shows modern
buildings typical of many Latin American countries. Step 2:
Textual Clues/Language References - There is signage that
reads "Milenio," which suggests Spanish influence but does
not specify an exact location within Spain as it's also used
elsewhere like Mexico City where Milenio refers to a
newspaper chain rather than being tied directly to any
particular district name on its own without further context
from license plate or other identifiers visible here." Step 3 &
Step 4: Vegetation Types and Terrain Contours don't offer
much additional information beyond suggesting temperate
climate zones common across several parts globally
including some areas in North America too! Step 5:
Transportation Modes show cars parked along streets
indicating urban setting; however again no clear indication
narrows down precise city due solely upon vehicles present
nor their design styles."

& GrE

(19.433°,-99.133°)

The image shows a street scene with cars parked along the curb, a newspaper stand, and a building with signage
that reads "Milenio". This suggests a location where Spanish is spoken, as "Milenio" is a well-known Spanish
newspaper. The architecture and street layout resemble those found in Latin America, particularly in Mexico City.

Figure 15: Qualitative comparisons.

23




	Introduction
	Related Work
	Methodology
	GRE30K Construction
	Post-Training Strategy
	Cold-start Initialization
	Reinforcement Learning on the GRE-CI

	Group Relative Policy Optimization

	GREval-Bench
	Experiment
	Comparison with State-of-the-art methods
	Performance on GREval-Bench
	Ablation Study

	Conclusion
	More Details of GRE30K
	Example Illustrations of GRE30K
	Detailed prompt for GPT-o3
	Review and Refinement Pipeline for GRE30K-CoT

	More Details of GREval-Bench
	Detail of GREval-Bench Construction and Evaluation Pipeline
	Detailed Subcategories of Geographical Indicators

	More Experiments
	More Details on Training
	Additional Main Results
	Qualitative Results

	Limitations and Future Work
	Limitations
	Future Work
	Broader Impacts

	More Qualitative Results

