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Multimodal Visual Intelligence
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{ Disaster Type : "Landslide",
Cause : "Likely due to the accumulation of

weathered material from the collapsed slope”,
Observation : ["The collapse has led to the
formation of a landslide cliff, which has
subsequently caused further erosion of the area.
Signs of soil erosion can also be observed in the
surrounding region.", "The collapse appears to have

originated from a slope situated at the end of a
‘ valley, with the resulting debris subsequently
flowing into the nearby river.", "The river
subsequently carried the debris downstream,
leading to the accumulation of soil and debris within
the designated construction area."],

erosion, particularly during periods of heavy rainfall.

Additionally, the presence of the river may

I

]

:

' Future risk : "There is a potential for further soil
: contribute to further sediment accumulation" }

>k

Instruction: The descriptions below explain the conditions
at a sediment disaster site investigated from a disaster re-
sponse helicopter. Please analyze the possible future risks
associated with this disaster and include the detailed reasons
for your conclusions. Describe within 150 words.

[VQA_prediction], Observation: [[VQA_prediction],
[VQA_prediction], [VQA_predictionl,...] }.

Future risk: [GT future risk]

{Disaster Type: [VQA_prediction], Cause:
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GPT-4 similarity score
Model Fine-tuning Disaster type Cause Observation Future risk Overall
Visual question answering-large language model (VQA-LLM) X 7.33 583 733 8.00 7.12
VQA-LLM v 7.33 533 733 7.67 6.92
Multimodal large language model (MLLM) X 4.33 450  3.67 4.67 4.29
MLLM v 7.33 6.83 7.50 7.50 7.29
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Expert evaluation score
Model Fine-tuning Disaster type Cause Observation Future risk Overall
Visual question answering-large language model (VQA-LLM) X 3.83 3.00 4.00 4.17 3.75
VQA-LLM v 3.83 3.00 3.50 3.17 3.38
Multimodal large language model (MLLM) X 1.50 3.00 2.67 2.17 2.33
MLLM v 4.00 3.50 3.83 3.67 3.75
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Disaster Type: "Geological Disaster” k(/
Cause: "Heavy Rainfall"
v Observation: [] 8 items
Eég%‘jt p— 0: "The disaster took place at the confluence of two rivers, where numerous houses were submerged in water and sediment”
"The riverbed is composed of gravel, with a gradient of 1868/3 or 1000/4, and the size of the gravel is estimated to be over 38cm”
: "The main road along the river is also buried under sediment”
"The houses located on the riverbank are also submerged, indicating an unusual rise in water level and sediment flow"
"The slope of the mountain is matural, and landslides have occurred in groups"
"The building in the picture appears to be a multi-story structure, but the first floor is completely submerged®
"The water level seems to have risen above the height of the building's foundation, and the surrounding ground is covered with debris"
t "The agricultural land on the terraced slope has also been covered with sediment, and some houses have been destroyed”
Future risk: "None"
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8 Disaster Type: "Landslides"
6 Cause: "Human development that has altered the terrain's natural drainage and caused soil erosion from surrounding slopes."
Observation: [] 5 items
@: "The picture shows a mountainous region where numerous small landslides have occurred"
1: "The landslides appear to have originated from the ridge lines of the valley systems"
7/ 2: "The soil from the landslides has flowed into the low-lying areas and created temporary lakes"
3: "It is likely that the area experienced heavy rainfall at the time the picture was taken"
7 4: "The presence of trees suggests that the slopes have a relatively gentle incline"
Future risk: "The area is likely prone to similar landslides in the future, particularly during heavy rainfall."

Disaster Type: "Geological disaster (landslide)"
Cause: "Not specified"

Observation: [] 7 items

— ©@: "The village of Hiroga in Sakurada town, Miyazaki prefecture was hit by a geological disaster on November 2019"

1: "The slope has collapsed and has reached the residential area, causing damage to houses and making them uninhabitable"

2: "The slope has also affected the road, and there are reports of one death and several injured persons"

3 — 3: "The aftermath shows that the slope has moved downstream, causing damage to houses and making them uninhabitable"
4: "The slope has a large incline and is composed of weathered material, suggesting that it is a old landslide slope"
5: "The slope has a distinct border and is covered with vegetation, making it difficult to observe from the air"

L 6: "There is a possibility that the slope is a remnant of an older landslide"

1 Future risk: "None"

8 Disaster Type: "Landslides, Debris flow"

E) Cause: "The area has experienced heavy rain, and the slope is steep with exposed sedimentary rocks, which has likely caused the land
slides and debris flow."
Observation: [] 5 items

[ @: "The picture depicts a mountainous slope in a mountainous region of Hiroshima Prefecture, Japan, with clear evidence of landslid
es and debris flow."

1: "The debris flow has reached the downstream area and is still flowing."

53 J 2: "The slope is steep with exposed sedimentary rocks, and there are signs of cracks, which suggests that the area has likely exper
ienced weathering and fracturing."

3: "The vegetation on the slope is sparse, and the surface is covered in loose material, indicating that the soil has likely slid d

own the slope.”

__ 4: "The color of the soil in the debris flow is different from the surrounding soil, suggesting that the sediment contained by the
cracks has been transported by the debris flow."

Future risk: "The area is likely to experience similar landslides and debris flows in the future, especially during heavy rainfall,
as the slope is steep with exposed sedimentary rocks and cracks that have likely caused the landslides."

S



	スライド番号 1

