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1. Detail of MH Benchmark Construction

In this section, we detailed construction of our MH-MMKG
and MH benchmark.

1.1. MH-MMKG

A total of 22 monsters are incorporated into the graph con-
struction, with each represented as a subgraph connected
through various relationships, such as species relation and
elemental weaknesses. Each subgraph contains rich infor-
mation crucial for successful conquests, particularly regard-
ing attack strategies, combos, attack phases, and launch
conditions. The monsters are: Anjanath, Azure Ratha-
los, Barroth, Bazelgeuse, Brachydios, Diablos, Frostfang
Barioth, Glavenus, Kushala Daora, Legiana, Nergigante,
Rathalos, Rathian, Teostra, Tigrex, Uragaan, Zinogre, Pink
Rathian, Yian Garuga, Stygian Zinogre, and Radobaan from
Monster Hunter World.

To ensure the quality, we hired three experienced Mon-
ster Hunter World players, each with over 200 hours of
game play experience. They were tasked with gathering
relevant monster information from sources such as Wiki,
YouTube, and Bilibili to construct the graph. Additionally,
since each monster has unique characteristics within the
game, the structure of each subgraph is tailored accordingly.
The entities are classified into 7 types as show in Table 1.
Most of them are attack actions, making MH-MMKG more
focused on battles with monsters. We also plan to explore
more game elements in the future. Some entities are at-
tached with text, image or video as its attribution. Note that
all video or images are captured from Arena field. While
for queries in MH Benchmark all visual media are captured
from the Wild field. We also show the length statistic of
video clips in Figure 1. It can be observed that most videos
are around 1s to 5s.

Table 1. Types of entity in MH-MMKG.

Type Description # number

Names of monsters that can serve as root entities 22
for knowledge retrieval. Each entity is accompa-
nied by an image of monster as its attribute.

Topic Entity

Attack Action  Possible attack movements of a monster, each ac- 265
companied by text, images (key frames for video),
or a video as its attribute. Each of them also at-
tached with human written-caption for the video.

Attack Phase  In different phases, a monster will have varying 20
attack patterns, damage, combos, and other at-
tributes. Only some monsters have unique phase
settings. Textual context is attached as attribution.

Element The element indicates a monster’s weakened re- 9
sistance to a specific type of attack.

‘Weapon Types of damage for weapons crafted from mon- 10
ster materials.

Props Various types of game props for interacting with 6
monsters.

Attack Effects  The effects of monster attacks or skills during bat- 9
tle, including generated ice patches on ground,
scratches, and explosions. Textual context is at-
tached as attribution.
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Figure 1. Video clip length statistic.

There are also 158 kinds of edges and 16 of them are
base edges: “has attack action of”, “continues with attack
action of”, “has attack variant of”, “has attack phase of”,
“change attack phase to”, “is mostly weaken with”, “is
weaken with”, “is resistant with”, “provide materials for”,
“can be stopped by”, “has attack variants of”, “generates”,
“cause”, “turns to”, “mated pair with”, “has subspecies of”.
Some base edges (mostly the first two of them) are further
combined with specific constrain mechanism to form 142
variants. The samples of constrains are: “is angry”, “hunter
step into”, “is close to”, “stick on the wall”, “is knocked
by”, etc. (We do not show all of them as they too many ).

We present some sub-graphs to illustrate structural di-



Table 14. Ablation for cross-models agent pipeline.

Replace Summarizer With Replace Validation With
Models GPT-40 Claude InternVL GPT-40 Claude InternVL

GPT-40 5105 4994 4864 5105 4716 4128
Claude 4510 4338 4086 .5052 4338 .3676
InternVL 3876 3624 .3080 3413 3225 .3080

retrieval), keeping other agents fixed. Table 14 shows
Acc. results across GPT-4o0, Claude 3.7, and InternVL2.5,
with diagonal values representing the results of original
single-model pipeline. Summarizer replacement yields lit-
tle change between GPT-40 and Claude, indicating that per-
formance gains stem more from retrieved knowledge qual-
ity than summarization strength (InternVL’s column with
better knowledge, the improvement is more evident than
that in the rows, showing in green). In contrast, using
a weaker model (InternVL) for Validation causes a sharp
performance drop (in red), underscoring the importance of
this role. Yet, upgrading only the Validation agent in In-
ternVL brings limited benefit, suggesting other retrieval-
stage agents affect a lot.

2.5. More Result Samples

This section presents some randomly selected examples of
generated answers via various models.

Figure 4 shows a sample for “Glavenus” continues at-
tack action recognition. Both GPT-40 and Claude 3.7 out-
put wrong answer, although GPT-40 catch the path towards
true knowledge. Show models lack the ability to compre-
hend the knowledge.

Figure 5 shows a sample for “Bazelgeuse” attack action
recognition. Although some difference in response, both
GPT-40 and Gemini 1.5 Pro generate correct answer. GPT-
4o find more paths as its knowledge augmentation.

Figure 6 shows a sample for “Barroth” attack action
recognition. Both GPT-40 and Claude 3.7 generate the cor-
rect answer, however, GPT-40’s answer is more clear, show-
ing better instruct following ability.
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Figure 4. A sample for “Glavenus” continues attack recognition.

Figure 5. A sample for “Bazelgeuse” attack action recognition.
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Figure 6. A sample for “Barroth” attack action recognition.
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