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Abstract

Large Language Models (LLMs) have become
integral to daily life, especially advancing as
intelligent assistants through on-device deploy-
ment on smartphones. However, existing LLM
evaluation benchmarks predominantly focus on
objective tasks like mathematics and coding in
English, which do not necessarily reflect the
practical use cases of on-device LLMs in real-
world mobile scenarios, especially for Chinese
users. To address these gaps, we introduce
SmartBench, the first benchmark designed to
evaluate the capabilities of on-device LLMs in
Chinese mobile contexts. We analyze function-
alities provided by representative smartphone
manufacturers and divide them into five cate-
gories: text summarization, text Q&A, infor-
mation extraction, content creation, and noti-
fication management, further detailed into 20
specific tasks. For each task, we construct high-
quality datasets comprising 50 to 200 question-
answer pairs that reflect everyday mobile inter-
actions, and we develop automated evaluation
criteria tailored for these tasks. We conduct
comprehensive evaluations of on-device LLMs
and MLLMs using SmartBench and also as-
sess their performance after quantized deploy-
ment on real smartphone NPUs. Our contri-
butions provide a standardized framework for
evaluating on-device LLMs in Chinese, pro-
moting further development and optimization
in this critical area. Code and data will be avail-
able at https://github.com/vivo-ai-lab/
SmartBench.

1 Introduction

Large Language Models (LLMs) have significantly
transformed everyday life in recent years by serv-
ing as intelligent, context-aware assistants (Ope-
nAl., 2024; Team et al., 2024; Anthropic, 2023;
Anil et al., 2023; Lu et al., 2024a; Jiang et al., 2024;
Abdin et al., 2024; Guo et al., 2025). To further
enhance the capabilities of LLMs in serving human
needs, various academic research and engineering

efforts have focused on deploying smaller LLMs
on edge devices, such as smartphones (Xue et al.,
2024; Yao et al., 2024; Chu et al., 2023, 2024; Lu
et al., 2024b). As companions in our daily lives,
smartphones serve as crucial platforms for people
to experience the capabilities of on-device LL.Ms.
The local deployment of LLMs on end-side smart-
phones eliminates the need for a network connec-
tion, which not only broadens the scope of possible
application scenarios but also enhances user pri-
vacy by keeping sensitive data processing on the
device (Qu et al., 2024; Ding et al., 2024).

The current trend in smartphone technology
shows that major manufacturers are increasingly
adopting on-device LLMs (Ashkboos et al., 2024),
integrating advanced Al capabilities into their
devices. Industry leaders such as Apple with
OpenELM (Mehta et al., 2024), HUAWEI’s Pangu
E (Zeng et al., 2021), Xiaomi’s MiLM (Xi-
aomiTime, 2024), and vivo’s BlueLM-3B (Lu et al.,
2024b) have demonstrated significant progress in
this domain. These on-device LLMs support vari-
ous real-time tasks (Wu et al., 2024), offering users
seamless and responsive Al-powered mobile inter-
actions (Xu et al., 2024).

However, we find that there are still notable
gaps in the comprehensive evaluations for assess-
ing the capabilities of on-device LLMs deployed
on smartphones. Traditional LLM evaluations are
typically categorized into two dimensions, i.e., 0b-
Jjective tasks and subjective tasks. Objective tasks
primarily focus on the assessment of knowledge,
encompassing areas such as mathematical profi-
ciency with benchmarks like GSM8K (Cobbe et al.,
2021) and MATH (Hendrycks et al., 2021), coding
competence evaluated through HumanEval (Chen
et al., 2021), and multitask accuracy measured by
MMLU (Hendrycks et al., 2020). Subjective tasks
typically evaluate the model’s ability to generate
coherent, contextually appropriate, and human-like
responses. These tasks often consider the model’s
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Table 1: We analyze the on-device LLLM features currently released on mobile phones by major manufacturers,
dividing them into 5 major categories with 20 tasks. Based on this, we propose SmartBench, the first (Chinese)
benchmark for assessing the capabilities of on-device LLMs in mobile scenarios.

creativity, fluency, adaptability to nuanced instruc-
tions, and alignment with user intent. Subjective
evaluation datasets are often derived from user-
constructed scenarios (Liu et al., 2023), curated
human-chatbot conversations (Lin et al., 2024), and
filtered interactions from platforms like Chatbot
Arena (Li et al., 2024a,b). For on-device smart-
phone applications, the evaluation predominantly
emphasizes subjective capabilities. Through our in-
vestigation, we identify the following critical gaps
in existing subjective evaluation benchmarks:

1) The scenario gap: Current benchmarks em-
phasize tasks like mathematics and coding (Li et al.,
2023; Lin et al., 2024; Li et al., 2024b), which are
rarely handled by on-device LLMs in practical ap-
plications. Instead, on-device LLMs place greater
emphasis on lightweight tasks such as text refine-
ment, and notification processing.

2) The language gap: Mobile users who speak
different languages often have varying living en-
vironments and language habits. Currently, most
evaluation protocols for subjective tasks are all in
English. As a market with over 1 billion smart-
phone users (Statista, 2025), it is crucial to have
an evaluation benchmark for LL.Ms deployed on
Chinese-oriented smartphones.

To tackle these gaps, in this paper, starting from
a functional investigation of on-device LLMs, we
construct SmartBench, the first (Chinese) bench-
mark for evaluating the capabilities of on-device
LLMs in mobile scenarios. Specifically, we ana-
lyze the on-device LLM functionalities provided
by Apple, HUAWEI, OPPO, vivo, Xiaomi, and
HONOR (up to December 2024), dividing them
into five categories: text summarization, text Q&A,
information extraction, content creation, and no-
tification management. Building on these func-
tionalities, we further refine the 5 categories into
20 tasks, as outlined in Tab. 1. To evaluate each
task, we construct 50 to 200 question-answer (QA)
pairs per task that reflect everyday life scenarios

by screening open-source datasets and generating
additional pairs using manual collection or LLMs,
resulting in a total of 2973 QA pairs. Evaluations
of subjective tasks are commonly conducted us-
ing the LLM-as-a-Judge paradigm (Zheng et al.,
2023). In SmartBench, we develop detailed au-
tomated evaluation criteria for each category/task.
We further conduct comprehensive evaluations of
multiple on-device LLMs and MLLMs on Smart-
Bench and assess their performance after quantized
deployment on the NPU of real smartphones.

Our contributions are summarized as follows:

1) We investigate the on-device LLM features
offered by representative smartphone manufactur-
ers, organizing them into 5 categories comprising
20 tasks. We then introduce SmartBench, the first
Chinese benchmark designed to evaluate the ca-
pabilities of on-device LLMs in mobile scenarios,
featuring 2973 QA pairs.

2) For each task, we construct high-quality text
QA pairs tailored to mobile usage scenarios by
screening open-source datasets, manually collect-
ing data, and synthesizing data using LLMs. Addi-
tionally, we develop high-quality automated evalu-
ation methods for each category/task.

3) We evaluate the performance of representa-
tive end-side LLMs/MLLMs using SmartBench.
Additionally, we assess the accuracy of quantized
models running on real smartphone NPUs, which
offers greater practical value.

2 Related Works

2.1 Large Language Models on Edge Devices

The deployment of LLMs on edge devices has
garnered significant attention in recent years. In
the academic community, there are currently nu-
merous open-source LLMs and MLLMs, such as
Qwen2.5 3B (Yang et al., 2024b), InternVL 2.5
4B (Chen et al., 2024), and MiniCPM 3.0 4B (Hu
et al., 2024a). Most of these models have between
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Figure 1: Overview of SmartBench, including data curation, data composition, and LLM-as-a-Judge evaluation.

3B and 4B parameters, making them well-suited for
deployment on edge devices with limited computa-
tional capabilities. Besides, major smartphone man-
ufacturers have also introduced their own LLMs,
including Gemini Nano by Google, BlueLM by
vivo, Magic LM by HONOR, OpenELM by Apple,
and MiLM by Xiaomi (Wu et al., 2024). These
advancements pave the way for more efficient and
powerful Al applications on edge devices.

2.2 Benchmarks for Realworld Assistance

How to comprehensively evaluate LLMs has long
been a widely researched topic (Chang et al., 2024).
The vast majority of benchmarks are designed to
assess the knowledge capabilities of these mod-
els, including general knowledge (Hendrycks et al.,
2020; Wang et al., 2024c; Clark et al., 2018), math-
ematics and science knowledge (Cobbe et al., 2021;
Hendrycks et al., 2021; Rein et al., 2023), and cod-
ing ability (Austin et al., 2021; Chen et al., 2021),
etc. Recently, there have been new datasets intro-
duced to test the ability of models to handle real
users’ questions in the wild (Liu et al., 2023; Lin
et al., 2024). These datasets often consist of subjec-
tive questions that focus on the creativity and ability
of models to follow instructions in real-world us-
age scenarios (Li et al., 2024b,a, 2023), providing
a more direct reflection of user comfort and satis-
faction during real-world usage. SmartBench is the
first benchmark designed to evaluate the practical
functionalities of LLMs deployed on smartphones.

2.3 Chinese LLM Benchmarks

With the rapid development of Chinese LLMs (Sun
et al., 2021; Team, 2023; Guo et al., 2025), spe-
cialized evaluation benchmarks have been estab-
lished to assess their performance in understand-
ing and generating content within a Chinese con-

text. Prominent Chinese LLM benchmarks include
CMRC (Cui et al., 2019), CLUE (Xu et al., 2020),
SuperCLUE (Xu et al., 2023), and C-Eval (Huang
et al., 2023), etc. Additionally, there are datasets
like AlignBench (Liu et al., 2023) designed for
evaluating subjective tasks in Chinese. However,
SmartBench distinguishes itself by focusing specif-
ically on everyday mobile scenarios, offering a
unique perspective on the practical functionalities
of on-device LLMs in real-life smartphone usage.

2.4 LLM Agent on Smartphones

There is another type of task on mobile phones
that helps solve real-world tasks, called mobile
agents (Wang et al., 2024a; Zhang et al., 2023a;
Chai et al., 2024; Rawles et al., 2024). These tasks
often involve executing multi-step commands on
the phone based on user instructions (Zhang et al.,
2024). In contrast, Smartbench focuses on the func-
tionality of on-device LLMs for handling common
daily tasks in a single step, without planning action
trajectories or calling external APIs.

3 SmartBench

In this section, we present a detailed description of
the proposed SmartBench benchmark, specifically
focusing on the scenario of smartphone deploy-
ment. We cover the data composition (Sec. 3.1),
data sources (Sec. 3.2), filtering criteria (Sec. 3.3),
and evaluation protocol (Sec. 3.4) used in the con-
struction of the benchmark. The overview of Smart-
Bench is illustrated in Fig. 1.

3.1 Data Composition

We divide the on-device LLM features released
by representative smartphone manufacturers into 5
categories, encompassing a total of 20 tasks.

3908



Fundamental Language Ability
10% WebShopping
Advanced Chinese 28%
Understanding

9%

Professional
Knowledge
18%

Single
Writing Ability 0%
1%

Logical Reasoning

Mathematics
13%

16%

(A) AlignBench

(B) AitZ (test)

Information Extraction
12%

General
31%

Text Q&A
17%

Content Creation

Notification 46%

Install Management
26% 6%

(C) SmartBench

Figure 2: Data composition comparison between AlignBench (Liu et al., 2023), AitZ (Zhang et al., 2024) and Smart-
Bench. AlignBench (zh) is a general benchmark designed for Chinese scenarios, and AitZ (en) is a mobile agent
benchmark. SmartBench (zh) is specifically designed for evaluating end-side LLM functionality on smartphones.

1) Text Summarization: This category is fo-
cused on providing a concise summary of the text
in one sentence and listing key information in bul-
let points. The benefit of this function is that it
allows users to quickly grasp the main ideas and
essential details without needing to read through
lengthy content. We categorize the content into
four scenarios. Document summarization primarily
targets emails, scientific knowledge, and news re-
ports. Call summarization focuses on conversations
between two people. Recording summarization
focuses on recordings that have significant back-
ground noise. Meeting summarization specifically
refers to the summarization of meetings.

2) Content Creation: This category highlights
the functionality of creating content on mobile de-
vices, enabling users to effortlessly share their cre-
ations on social media platforms such as Weibo,
WeChat Moments, and RedNote (Xiaohongshu).
With the widespread use of smartphones, mobile
content creation has become increasingly accessi-
ble and convenient. We focus on the commonly uti-
lized functions for content creation, i.e., polishing,
continuation, abbreviation, expansion, (automatic)
creation, formatting, and correction. Additionally,
on-device LLMs are employed to refine users’ mes-
sage replies; therefore, we also incorporate tests
for the instant reply functionality.

3) Text Q&A: This feature allows users to
quickly obtain information or answer questions
through simple text inputs. We categorize it into
three scenarios: Document Q& A, where a specific
document is provided and questions are answered
based on it; Retrieval Q&A, where answers are
summarized based on multiple relevant retrieval
contents and questions; and Personal Q&A, where
information from synthesized personal records
(such as memos or personal notes) is used.

4) Information Extraction: This category in-

Category Count | Input  Target
Text Summarization 550 | 1890 244
Content Creation 1377 | 210 143
Text Q&A 495 | 930 115
Information Extraction 362 | 682 74
Notification Management 189 | 376 101

Table 2: We present the number of QA pairs for each
category in SmartBench. For each category, we also
provide the average input (query) length and the average
target (reference answer) length of all QA pairs.
Message Summarization Query

AR LR REMEBYEZEE, TR RFNNE,
FEM ST ERHANR! @ FATFH AL INES? 72
A, BRI

AR ke KA 2MiRT, BERURBARIE,
BREHAWIFZE, LR.E

Reference

AR ERE.
RRRRAT B A 1 B ™ B A 0 R, A8 S SRR R IR

Figure 3: Example of the Message Summarization task
in SmartBench (English translated version in Fig. 16).

volves automatically identifying and extracting spe-
cific data from text inputs, such as names, dates,
addresses, or other relevant information. The infor-
mation extraction functionality on mobile phones
is primarily divided into three aspects: Entity Ex-
traction, which involves identifying and extracting
specific entities from text, such as names, locations,
dates, etc.; Relation Extraction, which analyzes
and extracts relationships between entities, such
as “someone works at a certain company”’; and
Event Extraction, which identifies specific events
and their related elements from text, such as time,
location, and participants. These functionalities
collectively contribute to intelligent applications,
such as automatic summarization, smart search,
and personalized recommendations.

5) Notification Management: Effective notifi-
cation management on smartphones is essential to
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Figure 4: Evaluation Dimension & Scoring Standard for the text continuation task (English version in Fig. 17).

minimize distractions, enhance productivity, and
ensure timely access to important information. Cur-
rently, LLMs deployed on smartphones primarily
support two functions: Notification Sorting, which
organizes and prioritizes notifications based on de-
gree of urgency or chronological order; and Mes-
sage Summarization, which condenses lengthy no-
tifications or messages into concise summaries for
quick understanding. By intelligently sorting and
summarizing information, smartphones equipped
with such features can significantly improve effi-
ciency and reduce cognitive overload in our increas-
ingly connected world.

To facilitate a clear comparison between Smart-
Bench and other LLM benchmarks, we analyze
their data composition. For the Chinese bench-
mark, we compare with AlignBench (Liu et al.,
2023), while we select AitZ (Zhang et al., 2024)
for the mobile agent benchmark, as illustrated in
Fig. 2. Asshown, AlignBench serves as a more gen-
eral benchmark for evaluating Chinese LLMs, AitZ
focuses more on automated operations on mobile
devices, while SmartBench emphasizes common
on-device LLM functionalities. Additionally, we
provide the number of QA pairs for each category
in SmartBench in Tab. 2, along with the average in-
put (query) length and the average target (reference
answer) length for each category. Furthermore, to
better illustrate the essence of SmartBench for mo-
bile scenarios, we offer an example of the Message
Summarization task in Fig. 3.

3.2 Data Source

The data for SmartBench is primarily derived from
three sources. 1) We screen open-source datasets
to select QA pairs that align with smartphone ap-
plication scenarios. 2) For datasets that provide
contextual information but lack appropriate ques-
tions and answers, we utilize advanced LLMs, e.g.,
Qwen-Max (Yang et al., 2024a), Gemini Pro (Reid
et al., 2024), to generate corresponding answers for
each task. 3) For the lack of open-source data in cer-
tain categories, we employ human collection and
LLMs to generate QA pairs, followed by manual
screening and editing to curate high-quality data.

For Text Summarization, we primarily use con-
tent from open-source datasets. For document
data, we utilize the dataset from (Xu, 2019), which
comprises a substantial Chinese corpus including
content from Wikipedia, news reports, etc. For
summarizing calls, recordings, and meetings, we
draw data from AlimeetingdMUG (Zhang et al.,
2023b), LCCC (Wang et al., 2020), VCSum (Wu
et al., 2023), WenetSpeech (Zhang et al., 2022), etc.
Speech content is converted to text transcriptions
using speech-to-text converters in our benchmark,
and the reference summaries for the summarization
tasks are generated by Qwen-Max.

For Content Creation, we leverage QA pairs
from CSCD-NS (Hu et al., 2024b) for text correc-
tion. For other tasks, e.g., polishing, abbreviation,
expansion, etc, we manually collect and design ex-
amples, and then use Gemini Pro and Qwen-Max
to generate QA pairs tailored to meet the require-
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Category  Task GPT-40\BlueLM-3B InternVL2.5-4B MiniCPM3-4B Qwen2.5-3B Qwen2-VL-2B
Document Summ 7.05 7.56 6.89 7.40 7.21 4.37
Text  Call Summ 7.03 7.22 5.43 6.88 6.35 3.48
Summarization “gecording Summ 778 | 7.63 6.38 7.45 7.07 4.17
Meeting Summ 773 | 7.09 6.23 6.98 6.67 3.75
Document Q&A 8.83 | 9.37 9.36 8.39 9.34 9.15
Text QA Retrieval Q&A 691 | 589 5.81 6.76 6.25 477
Personal Q&A 9.78 | 9.36 8.89 8.87 9.39 8.83
Text Polishing 749 | 7.55 6.17 7.53 7.42 6.19
Text Continuation 7.63 \ 7.45 6.89 7.52 7.72 5.96
Content Text Abbreviation 7.49 8.23 7.43 8.17 8.51 7.51
Creation Text Expansion 8.42 7.44 8.04 8.74 8.07 6.04
Text Creation 7.55 6.93 6.16 6.89 6.68 5.26
Text Formatting 6.15 \ 6.03 5.10 6.80 3.69 1.20
Instant Reply 7.62 | 6.70 5.90 6.28 6.44 3.14
Text Correction 7.03 \ 3.69 2.46 3.24 2.38 1.17
Information Entity Extraction 8.36 | 7.82 8.13 7.58 6.35 5.00
Extraction  Relation Extraction — 3.54 5.55 3.58 4.15 3.54 3.04
Event Extraction 7.86 6.79 7.09 6.20 6.75 4.66
Notification Message Summ 7.24 7.45 7.29 8.08 7.86 5.90
Management Notification Sorting  5.97 4.78 4.19 4.85 4.51 2.14
AVG 737 | 7.03 6.37 6.94 6.61 4.79

Table 3: Evaluation results using GPT-4 Turbo (gpt-4-turbo-04-09) as the judge LLM. We compare BlueLM-3B,
InternVL2.5-4B, MiniCPM3-4B, Qwen2.5-3B, and Qwen2-VL-2B (on-device models) on the whole SmartBench
in BF16 precision with GPT-40 (on-cloud model) for reference. The scores assessed by Qwen-Max as the judge

LLM are also provided in Tab. 8 in the Appendix.

ments of daily mobile usage scenarios.

For text Q&A, we select document Q&A pairs
from the CMRC (Cui et al., 2019) dataset. For
retrieval-based Q&A, the textual sources are from
DuReader 2.0 (He et al., 2017), and the answers
are generated by Qwen-Max. For personal Q&A,
we design human examples and construct QA pairs
(e.g., memos or personal notes) using Qwen-Max.

For Information Extraction, we source textual
data for entity extraction from MSRA (Levow,
2006), OntoNotes Release 4.0 (Weischedel et al.,
2011), and Weibo (Peng and Dredze, 2016). We use
Qwen-Max to generate the corresponding answers.
For relation and event extraction, we manually col-
lect example data and generate textual information
using Gemini Pro, then produce the corresponding
answers with GPT-4 Turbo.

For Notification Management, we find that there
is currently no suitable open-source data available
for the smartphone platform. Therefore, we create
human-designed examples and then use Gemini
Pro to generate QA pairs for both notification sort-
ing and message summarization.

3.3 Data Screening

After initially collecting all the data for each task,
we implement a rigorous screening process involv-

ing six domain experts with over five years of mo-
bile Al experience. These specialists evaluate the
dataset through dual-layer verification, primarily
focusing on five core criteria: alignment with real-
world smartphone interaction scenarios, detection
of toxic or harmful information, identification of
potential privacy leakage risks, flagging of socially
controversial or polarizing topics, and comprehen-
sive assessment of instruction-following capabili-
ties of the reference answers.

To be specific, we implement a five-point scoring
system (1-5) for each criterion, where 1 = Unac-
ceptable, 2 = Poor, 3 = Fair, 4 = Good, and 5 = Very
Good. Human experts score each item across all
criteria, and we retain only those with an average
score of > 3.5, reducing the original 30k dataset to
roughly 3k high-quality entries. For items scoring
between 3.5 and 4, we perform manual re-labeling
to guarantee accuracy and alignment with human
judgment. All items are further refined and sub-
jected to dual-layer verification, ensuring rigorous
quality control throughout the dataset.

3.4 Evaluation Protocol

Since subjective questions often lack an absolutely
correct answer and involve multifaceted scoring
dimensions, current subjective question evaluation
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Category Task BlueLM-3B Qwen2.5-3B
Precision BF16 INT4 Retention (%) BF16 INT4 Retention (%)
Document Summ 7.22 4.98 68.92 6.89 4.44 64.52
Text Summarization Call Summ 7.00  6.77 96.73 6.86  6.29 91.67
Recording Summ 7.15 6.53 91.24 6.94 5.63 81.12
Meeting Summ 6.85 5.25 76.65 6.67 4.84 72.61
Document Q&A 9.77 9.54 97.64 9.77 9.38 96.06
Text Q&A ;
Retrieval Q&A 6.13 5.38 87.76 6.38 5.88 92.16
Personal Q&A 8.71 7.58 87.04 9.29 9.15 98.54
Text Polishing 7.57 7.18 94.81 7.54 7.07 93.84
Text Continuation 7.50 7.13 95.06 7.70 7.27 94.37
Content Creation Text Abbreviation 781  7.06 90.50 823 727 88.33
Text Expansion 8.18 8.12 99.28 8.47 8.41 99.31
Text Creation 6.82 6.55 96.16 6.50 6.42 98.82
Text Formatting 6.10 5.67 92.97 4.33 3.99 91.97
Instant Reply 6.55 6.30 96.18 6.20 5.94 95.84
Text Correction 2.83 2.24 78.89 1.67 1.17 70.00
) ) Entity Extraction 7.15 7.05 98.49 6.13 6.08 99.06
Information Extraction - —p 1 ion Extraction  5.73  5.01 87.48 464 362 78.06
Event Extraction 7.00 6.06 86.68 7.06 6.05 85.62
Notification Management Message Summ 7.92 7.80 98.48 8.00 7.88 98.50
Notification Sorting  5.13 4.83 94.14 4.90 4.74 96.71
AVG 6.96 6.35 91.31 6.71 6.08 90.58

Table 4: W4A16 evaluation results with 50 questions per task using GPT-4 Turbo as the judge LLM. We deploy
BlueLM-3B and Qwen2.5-3B on the NPU of the vivo i1QOO 12 smartphone, which is equipped with the Snapdragon
8 Gen 3 SoC. The quantized models are able to maintain an average performance of around 90%.

datasets always adopt the “LLM-as-a-Judge” ap-
proach for assessment (Liu et al., 2023; Zheng et al.,
2023; Li et al., 2024b). In SmartBench, we metic-
ulously design different LLM evaluation prompts
for each function category. For Content Creation,
Information Extraction, and Notification Manage-
ment, we especially design distinct scoring prompts
for each task. This targeted design makes the scor-
ing more aligned with human perceptions.

In SmartBench, each question is assigned a total
score of 10 points. For the evaluation prompt of
each task, in addition to providing reference an-
swers for each question, we also include detailed
scoring guidelines. We first outline the scoring di-
mensions; for example, in the text continuation task
(as in Fig. 4), we assess the answer’s coherence,
language quality, creativity, and consistency with
the original text. Next, we develop comprehensive
scoring standards for each dimension to ensure ac-
curate and consistent grading. The judge LLM first
assigns separate scores for each dimension and then
provides an overall aggregate score. Especially, for
the Text Correction task, which has clearly defined
correction answers, the evaluation criterion focuses

on the accuracy of the modifications made.

4 Experiment

In this section, a series of experiments are con-
ducted. We evaluate the performance of representa-
tive on-device LLMs and MLLMs on SmartBench
(Sec. 4.1) and conduct human tests to assess the
effectiveness of the LLM-as-a-Judge evaluation
method (Sec. 4.3). To better align with practical
on-device deployment, we also analyze the model
performance after quantized inference on the NPU
in actual smartphones (Sec. 4.2).

4.1 BF16 Precision Evaluation

In this subsection, we evaluate representative on-
device LLMs/MLLMs on SmartBench (BF16 pa-
rameter precision). We select BlueLM-3B (Lu
et al., 2024b), InternVL2.5-4B (Chen et al., 2024),
MiniCPM3-4B (Hu et al.,, 2024a), Qwen2.5-
3B (Yang et al., 2024b), and Qwen2-VL-2B (Wang
etal., 2024b). GPT-4 Turbo (gpt-4-turbo-04-09)
is utilized as the judge LLLM. We also provide the
scores of GPT-40 to compare on-cloud models with
on-device models. The results are summarized in
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Tab. 3, where BlueLM-3B achieves the highest av-
erage score among on-device models. Additionally,
we can observe the following trends from the table:

1) For common text-based tasks on mobile
devices, such as summarization and question-
answering, existing on-device models have shown
satisfactory performance. However, when dealing
with tasks that require more rigorous logical reason-
ing, such as Text Correction, Relation Extraction,
and Notification Sorting, the performance of on-
device models still lags behind. We provide several
examples in the Appendix. For instance, Fig. 10
demonstrates that all models struggle to identify
subtle typos within sentences.

2) Integrating multimodal capabilities into
MLLMs might result in a reduction of pure lan-
guage performance. Specifically, the InternVL2.5-
4B model is developed based on Qwen2.5-3B.
While InternVL2.5-4B successfully acquires multi-
modal functionalities, this enhancement leads to a
partial decline in its pure language performance.

3) On-device models still exhibit notable per-
formance gaps compared to the on-cloud model,
particularly on the Text Correction task, where they
achieve only about half the score of GPT-40. This
suggests that enhancing the reasoning capability of
on-device models remains an important area.

4) For a more comprehensive evaluation, we
also present the scores assessed by Qwen-Max
(qwen-max-longcontext) as the judging LLM in
Tab. 8 in the Appendix. It can be observed that
although there are slight differences in the average
scores, both Qwen-Max and GPT-4 Turbo rank the
models in the same order. This demonstrates the
robustness of our LLM-as-a-Judge approach.

Remark: We evaluate MLLMs on SmartBench
because in on-device deployment scenarios on real
smartphones, memory limitations often prevent us
from deploying both an LLM and an MLLM on the
device. Consequently, this on-device model must
simultaneously handle both pure language tasks
and multimodal tasks effectively.

4.2 INT4 Precision Evaluation on NPU

On-device LLMs are often deployed on the smart-
phone’s Neural Processing Unit (NPU) to leverage
its specialized parallel computational capabilities.
In our experiment, we deploy the BlueLM-3B and
Qwen2.5-3B models on the NPU of the vivo iQOO
12 smartphone equipped with the Snapdragon 8
Gen 3 SoC. To be specific, we quantize the models
to W4A16 using the Qualcomm QNN SDK. Due to

the inference speed limitations on the mobile NPU,
we select 50 questions per task for inference. The
results are shown in Tab. 4. We present the scores
for each task (BF16 and INT4) and the capability
retention of the INT4 models. Additionally, we
provide the evaluation results using Qwen-Max as
the judge LLM in Tab. 9 in the Appendix.

1) For most tasks, the quantized models retain
over 80% of their original capabilities, with an over-
all average retention rate of approximately 90%.

2) Although the models can achieve, on average,
90% of the original score on the edge side, they
may still generate incorrect responses after quanti-
zation. We provide two failure cases of BlueLM-
3B in Sec. A.5, where the model exhibits fluency
degradation and reduced understanding capability.

3) To offer deeper insights into real-world edge-
side deployment, we report the prefilling speed,
output token generation speed, and power consump-
tion on the iQOO 12 smartphone using the Qual-
comm QNN SDK, as shown in Tab. 5.

4.3 Human Test

We use the LLM-as-a-Judge method to assess dif-
ferent on-device models. Therefore, it is impor-
tant to examine the consistency between the scores
given by the judge LLM and those given by hu-
mans. We carry out a human test with six human
experts in this subsection.

During the auto-evaluation process, the judge
LLM assigns a score between 0 and 10 to the output
of each model response. Considering that humans
might find it challenging to directly score subjec-
tive questions, especially tasks like text polishing,
we ask human experts to rank the outputs gener-
ated by different on-device models (i.e., BlueLM-
3B, InternVL2.5-4B, MiniCPM3-4B, Qwen2.5-3B,
and Qwen2-VL-2B) for each question. We then
use the scores from the judge LLM (Qwen-Max in
our setting) to compute model rankings for each
question. Finally, we calculate the Pearson corre-
lation between the rankings from the judge LLM
and those provided by human experts.

In SmartBench, we meticulously design evalu-
ation dimensions and scoring standards for each
task/category. To establish a baseline, we com-
pare our evaluation prompts with those used in
MT-Bench. We randomly select 50 questions for
each task, with each question containing responses
from 5 on-device models. This results in a total
of 50x20x5=5000 samples. We conduct human
ranking and calculate the Pearson correlation with
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#Params Context Length Prefilling Speed (token/s) Output Speed (token/s) Power (W)
BlueLM-3B 2.7B 2048 930.9 27.1 6.4
Qwen2.5-3B 3.1B 2048 873.4 24.9 6.8

Table 5: Inference speed and power usage of BlueLM-3B and Qwen2.5-3B on iQOO 12 with Qualcomm QNN
SDK. Due to its larger parameter size, Qwen2.5-3B exhibits slower inference speed and higher power consumption.

Text Summarization Text Q&A Content Creation Information Extraction Notification Management AVG
MT-Bench 0.8412 0.8025 0.6998 0.7894 0.8467 0.7959
SmartBench 0.8823 0.8151 0.7289 0.8396 0.8742 0.8280

Table 6: We compare our LLM-as-a-Judge evaluation method with MT-Bench’s evaluation method using the Pearson
correlation score with human rankings. Our evaluation method demonstrates higher consistency with humans.

the judge LLM ranking (our prompt versus MT-
Bench prompt), and the results are shown in Tab. 6.
Our designed prompt excels in all categories.

5 Conclusion

In this paper, we present SmartBench, the first
benchmark designed to evaluate the capabilities
of on-device LLMs in Chinese mobile contexts.
By analyzing functionalities offered by leading
smartphone manufacturers, we create a standard-
ized framework divided into five key categories
and 20 specific tasks, complete with high-quality
datasets and tailored evaluation criteria. Our com-
prehensive evaluations of on-device LLMs and
MLLMs using SmartBench highlight the strengths
and weaknesses of current models in real-world
mobile scenarios. This work fills a critical gap in
benchmarking tools for Chinese users, promoting
further development and optimization of on-device
LLMs in practical mobile applications.

Limitations

In this paper, we provide SmartBench, the first
benchmark designed to evaluate the capabilities
of on-device LLMs in Chinese mobile contexts.
Our work still has some limitations: 1) With the
advancement of technology, the functions of on-
device LLMs will continually evolve. Our inves-
tigation only covers up to December 2024. We
will continue to update the dataset in line with the
release of new features. 2) We have developed
SmartBench specifically for the usage scenarios
of Chinese users. The usage habits and methods
of smartphone users may vary significantly across
different countries. Moving forward, we will con-
tinue to support multiple languages. 3) The current
benchmark focuses on the text modality, whereas
mobile applications may also involve vision and au-
dio modalities (e.g., camera input and voice recog-
nition). We plan to incorporate these additional

modalities in future versions.

References

Marah Abdin, Sam Ade Jacobs, Ammar Ahmad Awan,
Jyoti Aneja, Ahmed Awadallah, Hany Awadalla,
Nguyen Bach, Amit Bahree, Arash Bakhtiari, Harki-
rat Behl, and 1 others. 2024. Phi-3 technical report:
A highly capable language model locally on your
phone. arXiv preprint arXiv:2404.14219.

Rohan Anil, Sebastian Borgeaud, Yonghui Wu, Jean-
Baptiste Alayrac, Jiahui Yu, Radu Soricut, Johan
Schalkwyk, Andrew M Dai, Anja Hauth, Katie Mil-
lican, and 1 others. 2023. Gemini: A family of
highly capable multimodal models. arXiv preprint
arXiv:2312.11805, 1.

Anthropic. 2023. Claude 3. https://www.anthropic.
com. Large Language Model.

Saleh Ashkboos, Iman Mirzadeh, Keivan Alizadeh, Mo-
hammad Hossein Sekhavat, Moin Nabi, Mehrdad
Farajtabar, and Fartash Faghri. 2024. Computational
bottlenecks of training small-scale large language
models. arXiv preprint arXiv:2410.19456.

Jacob Austin, Augustus Odena, Maxwell Nye, Maarten
Bosma, Henryk Michalewski, David Dohan, Ellen
Jiang, Carrie Cai, Michael Terry, Quoc Le, and 1
others. 2021. Program synthesis with large language
models. arXiv preprint arXiv:2108.07732.

Yuxiang Chai, Siyuan Huang, Yazhe Niu, Han Xiao,
Liang Liu, Dingyu Zhang, Peng Gao, Shuai Ren,
and Hongsheng Li. 2024. Amex: Android multi-
annotation expo dataset for mobile gui agents. arXiv
preprint arXiv:2407.17490.

Yupeng Chang, Xu Wang, Jindong Wang, Yuan Wu,
Linyi Yang, Kaijie Zhu, Hao Chen, Xiaoyuan Yi,
Cunxiang Wang, Yidong Wang, and 1 others. 2024.
A survey on evaluation of large language models.
ACM Transactions on Intelligent Systems and Tech-
nology, 15(3):1-45.

Mark Chen, Jerry Tworek, Heewoo Jun, Qiming Yuan,
Henrique Ponde De Oliveira Pinto, Jared Kaplan,
Harri Edwards, Yuri Burda, Nicholas Joseph, Greg
Brockman, and 1 others. 2021. Evaluating large
language models trained on code. arXiv preprint
arXiv:2107.03374.

3914


https://www.anthropic.com
https://www.anthropic.com

Zhe Chen, Weiyun Wang, Yue Cao, Yangzhou Liu,
Zhangwei Gao, Erfei Cui, Jinguo Zhu, Shenglong
Ye, Hao Tian, Zhaoyang Liu, and 1 others. 2024.
Expanding performance boundaries of open-source
multimodal models with model, data, and test-time
scaling. arXiv preprint arXiv:2412.05271.

Xiangxiang Chu, Limeng Qiao, Xinyang Lin, Shuang
Xu, Yang Yang, Yiming Hu, Fei Wei, Xinyu Zhang,
Bo Zhang, Xiaolin Wei, and 1 others. 2023. Mo-
bilevim: A fast, reproducible and strong vision lan-
guage assistant for mobile devices. arXiv preprint
arXiv:2312.16886.

Xiangxiang Chu, Limeng Qiao, Xinyu Zhang, Shuang
Xu, Fei Wei, Yang Yang, Xiaofei Sun, Yiming Hu,
Xinyang Lin, Bo Zhang, and 1 others. 2024. Mo-
bilevim v2: Faster and stronger baseline for vision
language model. arXiv preprint arXiv:2402.03766.

Peter Clark, Isaac Cowhey, Oren Etzioni, Tushar Khot,
Ashish Sabharwal, Carissa Schoenick, and Oyvind
Tafjord. 2018. Think you have solved question
answering? try arc, the ai2 reasoning challenge.
arXiv:1803.05457v1.

Karl Cobbe, Vineet Kosaraju, Mohammad Bavarian,
Mark Chen, Heewoo Jun, Lukasz Kaiser, Matthias
Plappert, Jerry Tworek, Jacob Hilton, Reiichiro
Nakano, and 1 others. 2021. Training verifiers
to solve math word problems. arXiv preprint
arXiv:2110.14168.

Yiming Cui, Ting Liu, Wanxiang Che, Li Xiao, Zhipeng
Chen, Wentao Ma, Shijin Wang, and Guoping Hu.
2019. A span-extraction dataset for Chinese ma-
chine reading comprehension. In Proceedings of
the 2019 Conference on Empirical Methods in Natu-
ral Language Processing and the 9th International
Joint Conference on Natural Language Processing
(EMNLP-1JCNLP), pages 5886-5891, Hong Kong,
China. Association for Computational Linguistics.

Yucheng Ding, Chaoyue Niu, Fan Wu, Shaojie Tang,
Chengfei Lyu, and Guihai Chen. 2024. Enhancing
on-device llm inference with historical cloud-based
Ilm interactions. In Proceedings of the 30th ACM
SIGKDD Conference on Knowledge Discovery and
Data Mining, pages 597-608.

Daya Guo, Dejian Yang, Haowei Zhang, Junxiao
Song, Ruoyu Zhang, Runxin Xu, Qihao Zhu, Shi-
rong Ma, Peiyi Wang, Xiao Bi, and 1 others. 2025.
Deepseek-rl: Incentivizing reasoning capability in
Ilms via reinforcement learning. arXiv preprint
arXiv:2501.12948.

Wei He, Kai Liu, Jing Liu, Yajuan Lyu, Shiqi Zhao,
Xinyan Xiao, Yuan Liu, Yizhong Wang, Hua Wu,
Qiaogiao She, and 1 others. 2017. Dureader: a
chinese machine reading comprehension dataset
from real-world applications. arXiv preprint
arXiv:1711.05073.

Dan Hendrycks, Collin Burns, Steven Basart, Andy Zou,
Mantas Mazeika, Dawn Song, and Jacob Steinhardt.

2020. Measuring massive multitask language under-
standing. arXiv preprint arXiv:2009.03300.

Dan Hendrycks, Collin Burns, Saurav Kadavath, Akul
Arora, Steven Basart, Eric Tang, Dawn Song, and Ja-
cob Steinhardt. 2021. Measuring mathematical prob-
lem solving with the math dataset. arXiv preprint
arXiv:2103.03874.

Shengding Hu, Yuge Tu, Xu Han, Chaoqun He, Ganqu
Cui, Xiang Long, Zhi Zheng, Yewei Fang, Yuxiang
Huang, Weilin Zhao, and 1 others. 2024a. MiniCPM:
Unveiling the potential of small language models
with scalable training strategies. arXiv preprint
arXiv:2404.06395.

Yong Hu, Fandong Meng, and Jie Zhou. 2024b. Cscd-
ns: a chinese spelling check dataset for native speak-
ers. In Proceedings of the 62nd Annual Meeting of
the Association for Computational Linguistics (Vol-
ume 1: Long Papers), pages 146—159.

Yuzhen Huang, Yuzhuo Bai, Zhihao Zhu, Junlei
Zhang, Jinghan Zhang, Tangjun Su, Junteng Liu,
Chuancheng Lv, Yikai Zhang, Jiayi Lei, Yao
Fu, Maosong Sun, and Junxian He. 2023. C-
eval: A multi-level multi-discipline chinese evalu-
ation suite for foundation models. arXiv preprint
arXiv:2305.08322.

Albert Q Jiang, Alexandre Sablayrolles, Antoine
Roux, Arthur Mensch, Blanche Savary, Chris Bam-
ford, Devendra Singh Chaplot, Diego de las Casas,
Emma Bou Hanna, Florian Bressand, and 1 oth-
ers. 2024. Mixtral of experts. arXiv preprint
arXiv:2401.04088.

Gina-Anne Levow. 2006. The third international Chi-
nese language processing bakeoff: Word segmenta-
tion and named entity recognition. In Proceedings of
the Fifth SIGHAN Workshop on Chinese Language
Processing, pages 108—117, Sydney, Australia. Asso-
ciation for Computational Linguistics.

Tianle Li, Wei-Lin Chiang, Evan Frick, Lisa Dunlap,
Tianhao Wu, Banghua Zhu, Joseph E Gonzalez, and
Ion Stoica. 2024a. From crowdsourced data to high-
quality benchmarks: Arena-hard and benchbuilder
pipeline. arXiv preprint arXiv:2406.11939.

Tianle Li, Wei-Lin Chiang, Evan Frick, Lisa Dunlap,
Banghua Zhu, Joseph E. Gonzalez, and Ion Stoica.
2024b. From live data to high-quality benchmarks:
The arena-hard pipeline.

Xuechen Li, Tianyi Zhang, Yann Dubois, Rohan Taori,
Ishaan Gulrajani, Carlos Guestrin, Percy Liang, and
Tatsunori B. Hashimoto. 2023. Alpacaeval: An au-
tomatic evaluator of instruction-following models.
https://github.com/tatsu-lab/alpaca_eval.

Bill Yuchen Lin, Yuntian Deng, Khyathi Chandu, Faeze
Brahman, Abhilasha Ravichander, Valentina Pyatkin,
Nouha Dziri, Ronan Le Bras, and Yejin Choi. 2024.
Wildbench: Benchmarking Ilms with challenging
tasks from real users in the wild. arXiv preprint
arXiv:2406.04770.

3915


https://doi.org/10.18653/v1/D19-1600
https://doi.org/10.18653/v1/D19-1600
https://aclanthology.org/W06-0115
https://aclanthology.org/W06-0115
https://aclanthology.org/W06-0115
https://lmsys.org/blog/2024-04-19-arena-hard/
https://lmsys.org/blog/2024-04-19-arena-hard/
https://github.com/tatsu-lab/alpaca_eval

Xiao Liu, Xuanyu Lei, Shengyuan Wang, Yue Huang,
Zhuoer Feng, Bosi Wen, Jiale Cheng, Pei Ke, Yifan
Xu, Weng Lam Tam, and 1 others. 2023. Alignbench:
Benchmarking chinese alignment of large language
models. arXiv preprint arXiv:2311.18743.

Haoyu Lu, Wen Liu, Bo Zhang, Bingxuan Wang,
Kai Dong, Bo Liu, Jingxiang Sun, Tongzheng Ren,
Zhuoshu Li, Yaofeng Sun, and 1 others. 2024a.
DeepSeek-VL: Towards real-world vision-language
understanding. arXiv preprint arXiv:2403.05525.

Xudong Lu, Yinghao Chen, Cheng Chen, Hui Tan, Bo-
heng Chen, Yina Xie, Rui Hu, Guanxin Tan, Renshou
Wu, Yan Hu, and 1 others. 2024b. Bluelm-v-3b: Al-
gorithm and system co-design for multimodal large

language models on mobile devices. arXiv preprint
arXiv:2411.10640.

Sachin Mehta, Mohammad Hossein Sekhavat, Qingqing
Cao, Maxwell Horton, Yanzi Jin, Chenfan Sun,
Seyed Iman Mirzadeh, Mahyar Najibi, Dmitry Be-
lenko, Peter Zatloukal, and 1 others. 2024. Openelm:
An efficient language model family with open train-
ing and inference framework. In Workshop on Effi-
cient Systems for Foundation Models 1@ ICML2024.

OpenAl. 2024. Hello GPT-4o.

Nanyun Peng and Mark Dredze. 2016. Improving
named entity recognition for chinese social media
with word segmentation representation learning. In
Proceedings of the 54th Annual Meeting of the Associ-
ation for Computational Linguistics (ACL), volume 2,
pages 149-155.

Guangiao Qu, Qiyuan Chen, Wei Wei, Zheng Lin, Xi-
anhao Chen, and Kaibin Huang. 2024. Mobile edge
intelligence for large language models: A contempo-
rary survey. arXiv preprint arXiv:2407.18921.

Christopher Rawles, Sarah Clinckemaillie, Yifan Chang,
Jonathan Waltz, Gabrielle Lau, Marybeth Fair, Alice
Li, William Bishop, Wei Li, Folawiyo Campbell-
Ajala, and 1 others. 2024. Androidworld: A dynamic
benchmarking environment for autonomous agents.
arXiv preprint arXiv:2405.14573.

Machel Reid, Nikolay Savinov, Denis Teplyashin,
Dmitry Lepikhin, Timothy Lillicrap, Jean-baptiste
Alayrac, Radu Soricut, Angeliki Lazaridou, Orhan
Firat, Julian Schrittwieser, and 1 others. 2024. Gem-
ini 1.5: Unlocking multimodal understanding across
millions of tokens of context. arXiv preprint
arXiv:2403.05530.

David Rein, Betty Li Hou, Asa Cooper Stickland, Jack-
son Petty, Richard Yuanzhe Pang, Julien Dirani, Ju-
lian Michael, and Samuel R Bowman. 2023. Gpqa: A
graduate-level google-proof q&a benchmark. arXiv
preprint arXiv:2311.12022.

Statista. 2025. Number of smartphone users in china
from 2018 to 2022 with a forecast until 2027. https:
//www.statista.com/statistics/467160/
forecast-of-smartphone-users-in-china/.

Yu Sun, Shuohuan Wang, Shikun Feng, Siyu Ding, Chao
Pang, Junyuan Shang, Jiaxiang Liu, Xuyi Chen, Yan-
bin Zhao, Yuxiang Lu, and 1 others. 2021. Ernie
3.0: Large-scale knowledge enhanced pre-training
for language understanding and generation. arXiv
preprint arXiv:2107.02137.

Gemini Team, Petko Georgiev, Ving Ian Lei, Ryan
Burnell, Libin Bai, Anmol Gulati, Garrett Tanzer,
Damien Vincent, Zhufeng Pan, Shibo Wang, and 1
others. 2024. Gemini 1.5: Unlocking multimodal
understanding across millions of tokens of context.
arXiv preprint arXiv:2403.05530.

InternLM Team. 2023. Internlm: A multilin-
gual language model with progressively enhanced
capabilities. https://github.com/InternLM/
InternLM-techreport.

Junyang Wang, Haiyang Xu, Jiabo Ye, Ming Yan,
Weizhou Shen, Ji Zhang, Fei Huang, and Jitao Sang.
2024a. Mobile-agent: Autonomous multi-modal
mobile device agent with visual perception. arXiv
preprint arXiv:2401.16158.

Peng Wang, Shuai Bai, Sinan Tan, Shijie Wang, Zhi-
hao Fan, Jinze Bai, Keqin Chen, Xuejing Liu, Jialin
Wang, Wenbin Ge, Yang Fan, Kai Dang, Mengfei
Du, Xuancheng Ren, Rui Men, Dayiheng Liu,
Chang Zhou, Jingren Zhou, and Junyang Lin. 2024b.
Qwen2-vl: Enhancing vision-language model’s per-
ception of the world at any resolution. arXiv preprint
arXiv:2409.12191.

Yida Wang, Pei Ke, Yinhe Zheng, Kaili Huang, Yong
Jiang, Xiaoyan Zhu, and Minlie Huang. 2020. A
large-scale chinese short-text conversation dataset.
In NLPCC.

Yubo Wang, Xueguang Ma, Ge Zhang, Yuansheng Ni,
Abhranil Chandra, Shiguang Guo, Weiming Ren,
Aaran Arulraj, Xuan He, Ziyan Jiang, and 1 others.
2024c. Mmlu-pro: A more robust and challenging
multi-task language understanding benchmark. arXiv
preprint arXiv:2406.01574.

Ralph Weischedel, Sameer Pradhan, Lance Ramshaw,
Martha Palmer, Nianwen Xue, Mitchell Marcus,
Ann Taylor, Craig Greenberg, Eduard Hovy, Robert
Belvin, and 1 others. 2011. Ontonotes release 4.0.
LDC2011T03, Philadelphia, Penn.: Linguistic Data
Consortium, 17.

Han Wu, Mingjie Zhan, Haochen Tan, Zhaohui Hou,
Ding Liang, and Lingi Song. 2023. Vcsum: A ver-
satile chinese meeting summarization dataset. arXiv
preprint arXiv:2305.05280.

Liangxuan Wu, Yanjie Zhao, Chao Wang, Tianming
Liu, and Haoyu Wang. 2024. A first look at llm-
powered smartphones. In Proceedings of the 39th
IEEE/ACM International Conference on Automated
Software Engineering Workshops, pages 208-217.

XiaomiTime. 2024. Xiaomi milm2: How xiaomi’s gi-
ant language model evolves to a super intelligent
ecosystem by itself.

3916


https://openai.com/index/hello-gpt-4o/
https://www.statista.com/statistics/467160/forecast-of-smartphone-users-in-china/
https://www.statista.com/statistics/467160/forecast-of-smartphone-users-in-china/
https://www.statista.com/statistics/467160/forecast-of-smartphone-users-in-china/
https://github.com/InternLM/InternLM-techreport
https://github.com/InternLM/InternLM-techreport
https://arxiv.org/abs/2008.03946
https://arxiv.org/abs/2008.03946
https://xiaomitime.com/xiaomi-milm2-how-xiaomis-giant-language-model-evolves-to-a-super-intelligent-ecosystem-by-itself-18583/
https://xiaomitime.com/xiaomi-milm2-how-xiaomis-giant-language-model-evolves-to-a-super-intelligent-ecosystem-by-itself-18583/
https://xiaomitime.com/xiaomi-milm2-how-xiaomis-giant-language-model-evolves-to-a-super-intelligent-ecosystem-by-itself-18583/

Bright Xu. 2019. Nlp chinese corpus: Large scale chi-
nese corpus for nlp.

Jiajun Xu, Zhiyuan Li, Wei Chen, Qun Wang, Xin Gao,
Qi Cai, and Ziyuan Ling. 2024. On-device language
models: A comprehensive review. arXiv preprint
arXiv:2409.00088.

Liang Xu, Hai Hu, Xuanwei Zhang, Lu Li, Chenjie Cao,
Yudong Li, Yechen Xu, Kai Sun, Dian Yu, Cong
Yu, and 1 others. 2020. Clue: A chinese language
understanding evaluation benchmark. arXiv preprint
arXiv:2004.05986.

Liang Xu, Anqi Li, Lei Zhu, Hang Xue, Changtai Zhu,
Kangkang Zhao, Haonan He, Xuanwei Zhang, Qiyue
Kang, and Zhenzhong Lan. 2023. Superclue: A com-
prehensive chinese large language model benchmark.
arXiv preprint arXiv:2307.15020.

Zhenliang Xue, Yixin Song, Zeyu Mi, Le Chen, Yubin
Xia, and Haibo Chen. 2024. Powerinfer-2: Fast large
language model inference on a smartphone. arXiv
preprint arXiv:2406.06282.

An Yang, Baosong Yang, Binyuan Hui, Bo Zheng,
Bowen Yu, Chang Zhou, Chengpeng Li, Chengyuan
Li, Dayiheng Liu, Fei Huang, Guanting Dong, Hao-
ran Wei, Huan Lin, Jialong Tang, Jialin Wang, Jian
Yang, Jianhong Tu, Jianwei Zhang, Jianxin Ma, and
43 others. 2024a. Qwen?2 technical report. Preprint,
arXiv:2407.10671.

An Yang, Baosong Yang, Beichen Zhang, Binyuan Hui,
Bo Zheng, Bowen Yu, Chengyuan Li, Dayiheng Liu,
Fei Huang, Haoran Wei, and 1 others. 2024b. Qwen2.
5 technical report. arXiv preprint arXiv:2412.15115.

Yuan Yao, Tianyu Yu, Ao Zhang, Chongyi Wang, Junbo
Cui, Hongji Zhu, Tianchi Cai, Haoyu Li, Weilin
Zhao, Zhihui He, and 1 others. 2024. Minicpm-v:
A gpt-4v level mllm on your phone. arXiv preprint
arXiv:2408.01800.

Wei Zeng, Xiaozhe Ren, Teng Su, Hui Wang, Yi Liao,
Zhiwei Wang, Xin Jiang, ZhenZhang Yang, Kaisheng
Wang, Xiaoda Zhang, and 1 others. 2021. Pangu-
a: Large-scale autoregressive pretrained chinese lan-
guage models with auto-parallel computation. arXiv
preprint arXiv:2104.12369.

Binbin Zhang, Hang Lv, Pengcheng Guo, Qijie Shao,
Chao Yang, Lei Xie, Xin Xu, Hui Bu, Xiaoyu Chen,
Chenchen Zeng, and 1 others. 2022. Wenetspeech:
A 10000+ hours multi-domain mandarin corpus for
speech recognition. In ICASSP 2022-2022 IEEE In-
ternational Conference on Acoustics, Speech and Sig-
nal Processing (ICASSP), pages 6182-6186. IEEE.

Chi Zhang, Zhao Yang, Jiaxuan Liu, Yucheng Han, Xin
Chen, Zebiao Huang, Bin Fu, and Gang Yu. 2023a.
Appagent: Multimodal agents as smartphone users.
arXiv preprint arXiv:2312.13771.

Jiwen Zhang, Jihao Wu, Yihua Teng, Minghui Liao,
Nuo Xu, Xiao Xiao, Zhongyu Wei, and Duyu Tang.
2024. Android in the zoo: Chain-of-action-thought
for gui agents. arXiv preprint arXiv:2403.02713.

Qinglin Zhang, Chong Deng, Jiaqing Liu, Hai Yu, Qian
Chen, Wen Wang, Zhijie Yan, Jinglin Liu, Yi Ren,
and Zhou Zhao. 2023b. Mug: A general meeting un-
derstanding and generation benchmark. In /CASSP
2023-2023 IEEE International Conference on Acous-
tics, Speech and Signal Processing (ICASSP), pages
1-5. IEEE.

Lianmin Zheng, Wei-Lin Chiang, Ying Sheng, Siyuan
Zhuang, Zhanghao Wu, Yonghao Zhuang, Zi Lin,
Zhuohan Li, Dacheng Li, Eric Xing, and 1 others.
2023. Judging llm-as-a-judge with mt-bench and
chatbot arena. Advances in Neural Information Pro-
cessing Systems, 36:46595-46623.

3917


https://doi.org/10.5281/zenodo.3402023
https://doi.org/10.5281/zenodo.3402023
https://arxiv.org/abs/2407.10671

A Appendix
A.1 Data License

Dataset Source License
nlp_chinese_corpus https://github.com/brightmart/nlp_chinese_corpus MIT License
WenetSpeech https://wenet.org.cn/WenetSpeech/ CCBY 4.0

LCCC https://github.com/thu-coai/CDial-GPT MIT License
AlimeetingdMUG https://modelscope.cn/datasets/modelscope/AlimeetingdMUG/ CC BY 4.0
VCSum https://github.com/hahahawu/VCSum MIT License
CMRC 2018 https://ymcui.com/cmrc2018/ CCBY-SA 4.0
DuReader-2.0 https://github.com/baidu/DuReader/tree/master/DuReader-2.0 ~ Apache License 2.0
Weibo https://github.com/hltcoe/golden-horse CCBY-SA 3.0
MSRA https://tianchi.aliyun.com/dataset/144307 CCBY 4.0
OntoNotes Release 4.0  https://www.modelscope.cn/datasets/yingxi/cross_ner Apache License 2.0
CSCD-NS https://github.com/nghuyong/cscd-ns MIT License

Table 7: Data license of the open-source datasets used in SmartBench.

A.2 More Evaluation Results

Task BlueLM-3B InternVL2.5-4B MiniCPM3-4B Qwen2.5-3B Qwen2-VL-2B
Document Summ 7.20 6.98 6.95 7.09 4.74
SumnTzr);;ation Call Summ 7.27 5.97 6.94 6.58 4.12
Recording Summ 7.13 6.56 7.02 7.00 4.58
Meeting Summ 7.22 6.70 7.10 7.07 4.36
Document Q&A 8.45 8.46 7.79 8.63 8.34
TextQ&A  Retrieval Q& A 6.14 5.95 6.83 6.33 4.92
Personal Q&A 8.37 8.30 8.04 8.57 8.16
Text Polishing 6.93 5.78 6.90 6.86 591
Text Continuation 7.13 6.56 7.19 7.31 5.60
Content Text Abbreviation 7.23 6.72 7.40 7.63 6.52
Creation Text Expansion 6.79 7.04 7.23 731 5.72
Text Creation 6.73 5.78 6.67 6.63 5.02
Text Formatting 6.35 5.93 7.03 5.25 293
Instant Reply 5.60 5.09 5.25 5.26 3.17
Text Correction 3.53 2.39 3.48 2.06 1.24
Information Entity Extraction 7.77 7.40 7.44 6.21 5.00
Extraction Relation Extraction 5.73 4.13 4.77 3.97 3.65
Event Extraction 7.14 7.32 6.85 7.21 5.17
Notification =~ Message Summ 6.92 6.96 7.47 7.62 5.64
Management  Noification Sorting 5.38 4.63 5.56 5.21 2.93
AVG 6.75 6.23 6.70 6.49 4.89

Table 8: Evaluation results using Qwen-Max (qwen-max-longcontext) as the judge LLM with BF16 precision.

We present the scores evaluated by Qwen-Max We also include the INT4 precision inference
as the judging LLM in Tab. 8 with BF16 precision.  performance (evaluated by Qwen-Max) of BlueLM-
When compared to the GPT-4 Turbo results shown 3B and Qwen2.5-3B on the vivo iQOO 12 smart-
in Tab. 3, both Qwen-Max and GPT-4 Turbo rank  phone (50 questions per task), along with the per-
the models in the same order. This demonstrates ~ formance retention compared to the original BF16
the robustness of our LLM-as-a-Judge approach. models. As shown in Tab. 9.
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Category Task BlueLM-3B Qwen2.5-3B

Precision BF16 INT4 Retention (%) BF16 INT4 Retention (%)
Document Summ 6.89 5.62 81.61 6.67 4.00 60.00
Text Summarization Call Summ 6.71 5.89 87.66 6.57 543 82.61
Recording Summ 695 6.63 95.38 695 6.53 94.03
Meeting Summ 7.39 557 75.29 7.10  5.10 71.84
Document Q&A 8.50 8.32 97.83 885 8.77 99.13
Text Q&A Retrieval Q&A 619 5.5 92.93 631 613 97.03
Personal Q&A 8.06 7.16 88.80 842  8.26 98.08
Text Polishing 6.89 6.75 97.93 6.82  6.39 93.72
Text Continuation 717 7.07 98.60 7.17  7.03 98.14
Content Creation Text Abbreviation 726 7.10 97.78 7.61 7.58 99.58
Text Expansion 724 7.13 98.54 7.65 7.29 95.38
Text Creation 6.96 648 93.15 6.62 6.23 94.19
Text Formatting 6.45 6.38 98.93 534  5.00 93.55
Instant Reply 5,60 5.21 93.04 495 4.15 83.84
Text Correction 3.17  2.00 63.16 1.83  1.17 63.64
Entity Extraction 698  6.66 95.46 565 534 94.40
Information Extraction - “Rejion Extraction  5.64 4.7 84.63 412 381 9250
Event Extraction 6.90 6.10 88.32 732  6.80 92.83
Notification Management Message Summ 7.16  7.12 99.44 7.60  7.52 98.95
Notification Sorting  5.50  5.34 96.95 535 515 96.20
AVG 6.68 6.15 92.08 645 5.88 91.29

Table 9: Evaluation results using Qwen-Max (qwen-max-longcontext) as the judge LLM with INT4 precision.

A.3 Details of Human Annotators

In the Data Screening and Human Test stages, we hire six domain experts with over five years of mobile
Al experience. These experts have at least a master’s degree. We pay them a labeling fee of $20 per hour.

A4 Comparison with Traditional Benchmarks

Traditional benchmarks (e.g., MMLU) mainly evaluate the model’s objective knowledge, while Smart-
Bench focuses on subjective data aligned with end-side smartphone scenarios, assessing the degree
of alignment with human preferences. In practice, due to memory and storage constraints on mobile
devices, only a single MLLM can be deployed on the device. We consider the training process from
LLM to MLLM. For example, InternVL2.5-4B is trained from Qwen2.5-3B-Instruct. During this process,
objective knowledge tends to be preserved, but the subjective (human alignment) performance often
degrades.

MMLU SmartBench (GPT-4) SmartBench (Qwen-Max)
Qwen2.5-3B 66.31 6.61 6.49
InternVL2.5-4B 68.35 6.37 6.23

MMLU measures objective knowledge, while SmartBench evaluates subjective alignment. We test
SmartBench performance using both GPT-4 and Qwen-Max as evaluators. As can be seen, during the
training process from LLM to multimodal models, MMLU performance improves due to the injection of
new knowledge. However, the subjective performance represented by SmartBench decreases.
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A.5 Failure Cases on NPU
We here provide two failure cases of BlueLM-3B after quantized deployment on the NPU.

Example 1: Fluency Degrades after Quantization

Prompt:
RE—MEFONAT SHF, BXRERNFTHTERY S, SAFMBLIRG=FEKE. &R
A%ERE), ¥ EHNRFEENER. ARAT:

EWALE PR E LM PSR

Result Before Quantization:

EWNEEE, AAANBHNELFFEEN, SROEePRaR v E. SN mEEZRLE
Wﬁ&%&*%%@%,WE%EE%—EEEﬁ%E@oﬁ—%ﬁkX%@WﬁE%%%@ﬁ
HE AR .

Result After Quantization:
HURETEA T, HEREW. BBELXTALG. MEBNNZRGE. LR, 55, #Hik

MIETSIE

Prompt:

You are an excellent text expansion assistant. Please moderately expand the given content, with each
expanded sentence not exceeding three times the length of the original. If the original sentence is a
question, the expansion should maintain the interrogative form. The content is as follows:

In the beautiful garden, butterflies are fluttering among the colorful flowers.

Result Before Quantization:

In the beautiful garden, colorful flowers are in full bloom, and butterflies are freely fluttering among
them. Sometimes they land on the petals, and sometimes they dance gracefully among the blossoms, like
vivid paintings in the garden. This scene makes one marvel at the wonder of nature and the beauty of life.

Result After Quantization:

Butterflies are among the flowers. The garden is very beautiful. Wings shimmer in the sunlight. Like tiny
artworks. Flowers bloom, fragrant. Butterflies linger, reluctant to leave.

Figure 5: Failure case after quantization on the NPU.
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Example 2: Weakened Contextual Understanding Capability

Prompt:
%% ?Wﬁ%%ﬁﬂ%%ﬁ—ﬂﬁoﬁﬁﬂ%ﬁﬁ REGEENEENRBZEABTHNKER
WERRARNKE, gty

BERIEAG BT
BEAR

BEERRBHEERNREUTER:

B RUXARR, REBLEEFIEZAANTHEAGE
B BRRBEGERXET, B SNZ2SHE

B {ReTE)E), EFZRIDA AR

B AR EN, AERTFARSE,

B BERSTESS00LE

Result Before Quantization:
=1
REXFTHEERAN, WEERALMNM, FHNEES0ES.

Result After Quantization:
=Y:/ 8
INARTEFRAN T ESBEAARF L@, BIART AE5] .

Prompt:

Please concisely summarize a series of messages into one sentence. Ensure the summary is accurate,
reflects the main content of the messages, and does not exceed the length of the original messages. The
output format should be:

Sender's name or nickname:
Summary content

Strictly follow the output format to summarize the following messages:

Lii Na: I feel the same way. It seems hard to buy a house there without connections.

Lii Na: Looks like they're building next to my place again. Judging by the ads, it should be Greenland's
project.

Lii Na: You could ask about the plot of land east of Huai Middle School.

Lii Na: The price isn't great either, but the developer is generous.

Lii Na: I also think it'll be around 8500.

Result Before Quantization:

Lii Na:

Feels you need connections to buy property, inquires about land east of Huai, estimates price around
8500.

Result After Quantization:

Lii Na:

Thinks you might have trouble buying the land east of Huai Middle School with connections and
suggests you ask about it.

Figure 6: Failure case after quantization on the NPU.
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A.6 Example Prompt for Generating Task Queries

Help me generate a series of mobile notifications, each in the following format:
Subject (YYYY-MM-DD-HH-MM) [Specific message content]

You can use subjects including but not limited to:
{‘Email from Zhang Wei', ‘Delivery Reminder', 'WeChat message from Wang Li", ‘Bank of China', 'Bank Account Alert', 'Health App Notification’, 'Breaking News Push’, Traffic Notification', ‘Alipay App', 'SMS from Zhang Hua', 'Emergency Weather Alert’,
“Traffic Reminder', ‘Tencent Meeting', ‘Online Meeting Reminder', D Logistics', 'ID Express', ‘Delivery Notification’, 'Meituan Takeaway', ‘Battery Status', 'Taobao', 'Fitness App', 'E-commerce Platform’, 'Health Assistant’, 'Health APP', ‘System Update
Prompt’, Tencent News', 'Takeaway App', ‘Security Alert', Traffic Fine', 'SMS from Li Lef’, 'QQ Mail, 'DingTalk Reminder’, 'Bank of Communications', 'Email', ‘Bank Card Consumption Alert, 'DingTalk’, ‘Crip Travel', ‘China Merchants Bank', 'NetEase
Cloud Music', 'Power Company App', 'SF Express', ‘Email Notification’, 'Schedule Reminder', "Mobile System Update’, 'Meeting Reminder', ‘Email Notification’, 'WeChat Voice Call from Zhang Wei', ‘Shopping Platform’, 'Health Code', ‘Xiaomi Sports’,
"Douban Movie', D Finance', 'Weibo', 'JD', ‘Security Center’, 'Taobao Notification’, 'WeChat message from Wang Qiang', 'Weather', 'SMS from Li Xiao', 'Shopping Discount', 'E-commerce Shopping', 'Health App', ‘Sports Health App', 'WeChat Friend
Request', 'WeChat', 'Health Tip', 'Weather Forecast', 'Sports Health', 'TikTok', ‘Takeaway APP', Takeaway/Ele.me', 'Low Battery Alert', 'WeChat message from Li Ming', 'Takeaway', 'Meituan Taxi', 'Health Reminder', 'SF Express', 'SMS/Carrier', 'Bank
Notification', 'Missed Call', 'Mailbox', 'NetEase Mail', 'WeChat message from Li Na', 'Call Reminder', 'Bank Service Alert', 'Bank', 'Logistics Notification', 'Zhihu', 'App Update Notification', 'Power Company Notification', 'Ximalaya', 'Weather Alert', 'Bank
Alert', ‘Fitness APP', ‘Health App Reminder', 'Bank Card', 'Health App', ‘Taobao, ‘Software Update Reminder', "Mailbox/QQ Mailbox', 'Social Media Notification’, 'Weather Reminder', ‘Emergency Alert’, "Mobile Banking, 'New Email Alert', ‘Travel
Information’, "Network Connection', JD Home', 'Music Platform’, 'Flight Status', 'Message from Wang Li", 'WeChat Message', 'WeChat Official Account', 'Social App Message', 'Mobile Phone Bill Reminder', ‘Takeaway Order', 'Voice/Video Call Invitation’,
"Movie Ticketing', 'Keep', 'Taobao Express', 'Didi Chuxing', ‘Alipay Notification’, 'Music APP", YD Mall, ‘Alarm Clock’, 'Video Conference Reminder', 'SMS/MMS', ‘China Mobile', 'System Prompt’, 'Tmall Supermarket', ‘Breaking News', 'Bank SMS', 'System
Reminder', ‘Zhihu Daily', 'Alipay’, 'System Update', 'SMS', 'WeChat Voice Call from Zhang San’}

Please choose a different subject for each notification. You can generate two types of notifications: categorize them by whether they require user action; for those that need to be handled, please clearly distinguish their urgency; for purely
informational notifications that do not require action, feel free to generate them.

Please also generate the correct sorting. The sorting rules are:

**Sorting Rules:**

1. **Sort by Urgency and Importance**: All notifications and events should first be sorted based on their urgency and importance, with urgent and important items given priority. For example, if your data is about to run out completely, a family
member happens to be ill, or your boss notifies you of an immediate meeting.

2. **Events Completed or Needing Early Completion Have Priority**: If Event A has been completed or needs to be completed earlier than Event B, then Event A has a higher priority and should be addressed first. For example, tasks that need to be
completed now are more urgent than those due tomorrow; tasks due tomorrow are more urgent than those due the day after.

3. **When Urgency Is Equal, Sort by Time Order**: When it's impossible to distinguish the urgency between events, they should be sorted according to the time they occur, with earlier events given priority.

4. **Notifications Requiring Immediate Action Have Priority**: For notifications that require immediate user action, such as meal pick-up or vehicle arrival they should be given the highest priority to avoid missing important
opportunities.

5. ifi Related to Basic Physi Needs Are More Important**: Notifications involving the user's basic physiological needs, such as eating or health reminders, should be considered more important and given higher priority over
other general notifications.

6. **Notifications Related to Upcoming Schedules Are Next**: Notifications directly related to the user's short-term itinerary or arrangements, such as upcoming meetings or flight reminders, should be considered after urgent matters.

7. **Notifications Affecting Future Plans Come Next**: Notifications about future matters that need attention, such as weather forecasts or future activity arrangements, have less impact on the current situation and can be handled later.

8. **Social Are Last**: Non-urgent social media ders, such as new friend requests or like notifications, do not require immediate action and can be handled last.

9. **Final Confirmation Based on Event Timeliness**: If the notification involves an event that is about to expire or has already occurred, it should be handled promptly to avoid missing important information, ensuring all matters are attended to

within an appropriate time frame.
In short: First sort by urgency and importance (whether they require user action); when unable to distinguish urgency, sort according to time order. Please generate a series of notifications and the sorted results.
Generate 5-6 notifications; please strictly follow the template below:
## Notifications:
## Sorting:
## Explanation:
An example for reference:
## Notifications:
2024.2.1-10:20 Meituan Takeaway: Your takeaway has been delivered, please pick it up promptly.
2024.2.1-11:20 Email from Zhang Wei: Regarding the scheduling of next week's project meeting, please check the attachment.
2024.2.1-11:30 Weibo: @Your friend liked your post
2024.2.1-12:00 JD: Your purchased item has been signed for, welcome to shop again.
2024.2.1-11:50 NetEase Cloud Music: Your favorite singer has released a new album, go have a listen.
2024.2.1-10:30 Health App: Your daily steps have met the goal, you've earned a badge.
2024.2.1-10:20 High-Speed Rail Assistant: Your reserved ticket has been successfully purchased, please pay promptly.
2024.2.1-11:00 Fitness App: There's a new training plan today, don't forget to complete it.
##Sorting:
2024.2.1-10:20 High-Speed Rail Assistant: Your reserved ticket has been successfully purchased, please pay promptly.
2024.2.1-10:20 Meituan Takeaway: Your takeaway has been delivered, please pick it up promptly.
2024.2.1-11:20 Email from Zhang Wei: Regarding the scheduling of next week's project meeting, please check the attachment.
2024.2.1-10:30 Health App: Your daily steps have met the goal, you've earned a badge.
2024.2.1-11:00 Fitness App: There's a new training plan today, don't forget to complete it.
2024.2.1-11:30 Weibo: @Your friend liked your post
2024.2.1-11:50 NetEase Cloud Music: Your favorite singer has released a new album, go have a listen.
2024.2.1-12:00 JD: Your purchased item has been signed for, welcome to shop again.
## Explanation:
[Explanation about this sorting]

Please expand your imagination, generate diverse subjects, be imaginative but consistent with real life by creating 5-6 notifications and their sorting. Try to make them easily distinguishable. Please randomly shuffle the times in the **Notifications**
section so they are not displayed in time order before sorting. Additionally, please pay attention to logical issues, ensuring that the sender matches the content of the notification; the sorted results must correspond with your explanation.

Figure 7: Prompt for generating mobile notification sorting pairs (en).
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A.7 More Example Cases

We provide examples of SmartBench, along with the inference results of different models using BF16
precision (zh). The corresponding English translation is also provided (en). The numbers in red represent
the scores given by Qwen-Max (qwen-max-longcontext).

Instant Reply

( )
Query:
TARYE LUN P se Xl W B A P AT R, R R RS ANE S, BTG, I IRHIZE305 L
Wo XSHEWIT:
X HEIRT
L FTHRAEDD~G GGG
77 BRIV RT
e MEREIEIE~REEREAG! !
X7 MRS RN
MFP:
Reference Answer:
AL AT AP ), RIXFAKSTG !
BlueLM-3B InternVL2.5-4B
T L PRBHT Sz ok 5 XHEIFH: A7 TR
e TEIBREDD ARG A
MiniCPM3-4B
MR WRERRT £1L? I, RE T HERILAERT
L/EARUONE il 7 ~~
K MRIEIGIE T RERRE G !
Qwen2.5-3B PONITEE S U S IN
6 5
vl - MiniCPM3-4B's response appears to be the
Qwen2-VL-28B most reasonable and even a bit playful. Qwen2-
Fabb RN 3 VL-2B merely repeats the last sentence.
\ J/

Figure 8: Instant reply case (zh).
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Instant Reply

N
Query:
Based on the historical dialogue below, help the user craft a reply that maintains their original style and
tone, sounds natural, and stays under 30 words.
Dialogue:
Them: Robbing combs
Me: Robbing Pear Blossom DD~ Hahaha
Them: Here are more bags for you
Me: Hahaha~~ I’'m coming to raid your place!!!
Them: Greetings, Young Madam
User:
Reference Answer:
Don’t think you can hide any snacks—I’m raiding them all!
BlueLM-3B InternVL2.5-4B
User: Stop messing around, give me the comb!
5 Them: Robbing combs
. Me: Robbing Pear Blossom DD~ Hahaha
MiniCPM3-4B
Young Madam? Then wouldn’t I become the Them: Here are more bags for vou
princess consort? Hahaha, I’ve already pocketed ’ & y
11 t !
A7 youT freasures 7 Me: Hahaha~~ I’'m coming to raid your place!!!
Qwen2.5-3B Them: Greetings, Young Madam
- i ins!
Welcome, Your Excellency—the raid beglns.6 User: “Welcome, Young Master” @ 5
Qwen2-VL-2B MiniCPM3-4B's response appears to be the
most reasonable and even a bit playful. Qwen2-
Greetings, Young Madam 3 VL-2B merely repeats the last sentence.

Figure 9: Instant reply case (en).
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Text Correction

Query:
RPAMIEISCAIN R -

AT PR TR AL A BT s i IE T ARGO T TR, Wl &7 5. A

FEBEAT Az

IR ORI A THIE, SRA0RTIE, w505

HHEERM A IEFA R

Reference Answer:

M IEJE A KRR T R U B BTG e AT By s AR 60T 5K, BAEIT. . #6. &
Bess, Al R BRI & TR, SRT10RTIE, AIEAIS04E

éL{IEwﬁt “‘}:]"” éLIIEyS’ “f‘”

BlueLM-3B
LY IE JG SOA s IR RRA T DY Sk v AL A 1 AT

D& mAe0 ik, WARIT. b #A.

InternVL2.5-4B

T A T DU e R TG B A BT s i T AR 60
TIIR, WAHRIT. 155 #a. BT, 4

A IEJE A X RAL T r DU B e AL f AT

BEBERT, 4= fl A ORER OB R & AT
SRR TIIE, AIERI504E

D& Ae0 ik, WARIT. b A,

BERRAT, AR MR S, | [ R MR S, R BT LOR

BAFAL0R T, AT FH504E Jigt, FI# 504

A TEAR: T 0 0
MiniCPM3-4B Qwen2.5-3B

WG SCA: KRN TP DY Zr B va b M AT
DPEIEIAR60 T oK, WARIT. 155 %A,
FEREAT, A fl R RER BT A IR & T A

HERMI0RTTIC, AIEHI504E

Qwen2-VL-2B
AIE G SCAR: X EEA T e DU AL vE AL A 7T

JEREKT, A E IR B AT HIE,
B0 Tio0, Al 504

.

WEnE: % 0

FRETIR60T )k, BHET. 155 Ba.

The living room, study, and terrace all refer to
rooms, whereas the courtyard light is an
object, which is illogical. None of the models
detected this error.

Figure 10: Text correction case (zh).
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Text Correction

Query:

The text to be corrected is as follows:

This bamboo structure, located in the northwest corner of South 4th Teaching Building, covers a
construction area of 60 square meters. It includes a living room, study, terrace, and courtyard light, all
made of eco-friendly green new material—glued laminated bamboo. The total cost exceeds 100,000 yuan,

and it has a lifespan of 50 years.
Please output the corrected result directly:

Reference Answer:

The corrected text: This bamboo structure, located in the northwest corner of South 4th Teaching Building,
covers a construction area of 60 square meters. It includes a living room, study, terrace, and courtyard, etc,
all made of eco-friendly green new material—glued laminated bamboo. The total cost exceeds 100,000

yuan, and it has a lifespan of 50 years.

Corrected content: Change “light” to “etc”.

BlueLM-3B

The corrected text: This bamboo structure,
located in the northwest corner of South 4th
Teaching Building, covers a construction area of
60 square meters. It includes a living room,
study, terrace, and courtyard light, all made of
eco-friendly green new  material—glued
laminated bamboo. The total cost exceeds
100,000 yuan, and it has a lifespan of 50 years.

Corrected content: None. O

InternVL2.5-4B

This bamboo structure, located in the northwest
corner of South 4th Teaching Building, covers a
construction area of 60 square meters. It
includes a living room, study, terrace, and
courtyard light, all made of eco-friendly green
new material—glued laminated bamboo. The
total cost exceeds 100,000 yuan, and it has a
lifespan of 50 years.

0

MiniCPM3-4B

The corrected text: This bamboo structure,
located in the northwest corner of South 4th
Teaching Building, covers a construction area of
60 square meters. It includes a living room,
study, terrace, and courtyard light, all made of
eco-friendly green new  material—glued
laminated bamboo. The total cost exceeds
100,000 yuan, and it has a lifespan of 50 years.

Corrected content: None. 0
\

Corrected content: None. O
\

Qwen2.5-3B

The corrected text: This bamboo structure,
located in the northwest corner of South 4th
Teaching Building, covers a construction area of
60 square meters. It includes a living room,
study, terrace, and courtyard light, all made of
eco-friendly green new  material—glued
laminated bamboo. The total cost exceeds
100,000 yuan, and it has a lifespan of 50 years.

Qwen2-VL-2B

The corrected text: This bamboo structure,
located in the northwest corner of South 4th
Teaching Building, covers a construction area of
60 square meters. It includes a living room,
study, terrace, and courtyard light, all made of
eco-friendly green new  material—glued
laminated bamboo. The total cost exceeds
100,000 yuan, and it has a lifespan of 50 years.

Corrected content: None. O

The living room, study, and terrace all refer to
rooms, whereas the courtyard light is an
object, which is illogical. None of the models
detected this error.

Figure 11: Text correction case (en).
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Event Extraction

e
Query:

PURASCARRIR IR S “ WHLEE” MRIOI S, TIRGE SCAR A R HEAT (5 Bl AR SO
B AT R

O R -
1A AR A N SCA AW 1 S B K30 5 S FOAH I £ o A2 o

2ICATPAREE SN . AIIRAE . AU, HIBEE SR, ATEERGH . HIELENL. SRyLEREE.
TR PRI )\ Fh AT

3ER2PHHEMEE T Re S LU R P GETRRRL A, B, RHLAL HBE. Hlg. B
Moy AT BHLE . itk WEDRE . SOAPIRAS. BARFR], Se&e 2. BridE, ZELRI )

IR, BER. BUFRIKR R, RS2 TS S T B, ENLRIERD.

N7 JFATHIEE. JFURHE. R RIS BRI R A JEATEER (A RIS A BT
Bk, FEN A FEEE . A ERPERATE A BB AR TR .

4IEER, RIS E ™ AL

S M 5 B PR R A TR om0, 1 ({44 :msox B (R PEL 47
! TRPER AR " AR A

647 SUARIY Je LR FHAFG], Wt 9 [ (S 44 T S R T
i ASCAR] -

(=22 Y s Eohog® Tz 22 v I iBE (JH234) iRH22023-10-25 13:00/2 0%, ¥
YANPSER S EEIEN

(ISR -
Reference Answer:

[{n%,{f{:%n: nﬁﬁﬂfﬂﬁ%n, u)%,rén: {nﬁﬁﬂn: HJH234II, nf:@‘E‘HTJ‘I‘ﬂn: ||2023_10_25 13:00n7 lvthjifmn: ”*ﬁjﬁ
GO, "R P 1]

BlueLM-3B Qwen2.5-3B

(A FU B B, SRS R )
TG, T BT[] T R My B T
Mg ST AL TR E] e e, ET B TA M 2
I R AT RA A Te R AT A
TR AL T, R R e, R
A BB DT

3

[{" 25 1 45 e i BE R & v @ v g i B
" TH234" " JE AT KA (AT, R T Bk R
(B, E R M i DT AL, IR AT
R 2L )AL, AT B A e, E
IEH 22 HL " b 5 TR AL
v RIRE]":"2023-10-25  13:00"," 155 5 K]
"B ] 6

Figure 12: Event extraction case (zh).
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Event Extraction

Query:

The following input text describes a scenario related to "airline tickets." Please extract the relevant

information based on the text content.

[Extraction Requirements]:

1.Please determine the category of each event based on the input text and extract the corresponding

attributes.

2.The text may include the following eight types of events: ticket purchase, flight rescheduling, flight
adjustment, flight delay, flight cancellation, check-in, boarding reminder, and ticket refund success.

3.The event attributes in requirement 2 may include the following: departure time, departure location,
arrival location, passenger, flight number, airport, ticket price, seat number, gate, terminal, ticket status,
payment status, arrival time, rescheduling fee, new flight, delay time, refund amount, refund fee, expected
refund time, refund processing time, order number, ticket number, e-boarding pass, check-in verification
code, check-in method, original flight, original departure time, original scheduled departure time, original
scheduled arrival time, original departure location, original arrival location, original gate, adjustment
reason, delayed flight airline, refund arrival time, customer service phone number.

4 Please note, attributes that are not mentioned in the text must not be extracted.

5.The output format must strictly follow the specified parsable JSON format, such as [{"Event name":
"xxx", "Attributes": {"Attribute 1 name": "xxx", "Attribute 2 name": "xxx"}}], and no extra content is

allowed.

6.1f the text does not involve any of the aforementioned event categories, the output should be [{"Event

name": "No specified event", "Attributes": "None"}].

[Input Text]:

[Enjoy Your Journey] Notification: Your flight from Lhasa Gongga to Lanzhou Zhongchuan (JH234) has
been adjusted to 2023-10-25 13:00 for departure. Please stay updated with the latest news.

[Extraction Result]:

Reference Answer:

[{"Event name": "Flight Adjustment", "Attributes": {"Flight": "JH234", "Departure Time": "2023-10-25
13:00", "Departure Location": "Lhasa Gongga", "Arrival Location": "Lanzhou Zhongchuan"} }]

BlueLM-3B

{"Original Departure Time": "None", "Original
Arrival Time": "None", "Original Departure
Location": "Lhasa Gongga", "Original Scheduled
Departure Time": "None", "Original Scheduled
Arrival Location": "Lanzhou Zhongchuan",
"Original Scheduled Arrival Time": "None",
"Original Scheduled Departure Location": "Lhasa
Gongga", "Original Gate": "None", "Adjustment
Reason": "None", "Original Departure Location":
"Lhasa Gongga"}}] 3

[{"Event name": "Flight Adjustment", "Attributes":

Qwen2.5-3B
[{"Event name": "Flight Adjustment", "Attributes":
{"Flight": "JH234", "Original Scheduled Departure
Time": "None", "Original Scheduled Arrival Time"
"None", "Original Departure Location": "Lhasa
Gongga Airport", "Original Scheduled Departure

Location": "Lanzhou Zhongchuan  Airport",
"Original Scheduled Arrival Location": "None",
"Arrival  Location":  "Lanzhou Zhongchuan

Airport", "Departure Location": "Lhasa Gongga
Airport", "Departure Time": "2023-10-25 13:00",
"Adjustment Reason": "None"}}] 6

\ J

\ J

Figure 13: Event extraction case (en).
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Text Polishing

Query:

THERFR IR KRG b, XU SO TG, HEmE. E57. A%, CRNENT:

LT ERERR, Nk ERETL~~
] €00 )5 A

Reference Answer:

ERRFCRIM GRS, R IRAY BB BT S BR A R D) !

BlueLM-3B

AN TR AR, TUOCENLERIE, ik
T R AL — N IEBR S

InternVL2.5-4B
IR R IEER, TR R AR —E] .

MiniCPM3-4B
FER AR L, WEER SR 72 KR L,
T H MM EAF . Fok, AT
—IREIPLE, BERS St — RIS LSRR, L
PRIGHLWE . J8ERk, Py R, AL, X
ae—RARF MR RS, B SR
R AR TR, 5288 R R R -

Qwen2.5-3B
P FRWERR, T XA Lk R L.

7

Qwen2-VL-2B
RWFEERERR, T —i LIt L~~

4

The refinements of BlueLM-3B are reasonable
and readable; the refinements of MiniCPM3-
4B are too long; Qwen2-VL-2B reverses the
meaning, it should be that he takes me out to

play.

Figure 14: Text polishing case (zh).
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Text Polishing

Query:

Please polish the following text while maintaining the original meaning to make it more smooth, coherent,

and natural. The text is as follows:

I also like basketball more. Next time, let him take me to play~~

Polished text:

Reference Answer:

Basketball is truly my favorite. I hope I’ll have the chance to compete with him next time!

BlueLM-3B

I’m personally more interested in basketball. If
there’s a chance next time, 1I’d love for him to
take me to experience the charm of basketball.

8

InternVL2.5-4B

I also prefer basketball. Next time, let him take
me to experience it.

MiniCPM3-4B

Basketball occupies a significant place in my
hobbies, and my love for it is evident. Therefore,
I’'m really looking forward to the next
opportunity to step onto the basketball court
with him, experiencing the joys of shooting,
dribbling, and defending together. I believe this
will be an incredibly enjoyable experience, and |
look forward to sweating it out with you on the
court, enjoying the happiness that sports bring.

5

J

Qwen2.5-3B

I also prefer basketball. Next time, he can take
me to play.

. J

Qwen2-VL-2B

I also prefer basketball. Next time, I’ll take him
to play with me~~

4

N

The refinements of BlueLM-3B are reasonable
and readable; the refinements of MiniCPM3-
4B are too long; Qwen2-VL-2B reverses the
meaning, it should be that he takes me out to

play.

Figure 15: Text polishing case (en).
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A.8 English Translation of Pictures in the Paper

Message Summarization Query
Sea on the Moon: My Ragdoll cat sheds a lot, especially during seasonal changes—it's like a walking dandelion! @ Do you

have any good solutions? Waiting online, kinda urgent!

Sea on the Moon: I've tried many types of cat food, but none seem to work well. I have to vacuum so much fur every day,
it's exhausting... &

Reference
Sea on the Moon:
Worried about the severe shedding of my Ragdoll cat and seeking solutions.

Figure 16: Translated example of the Message Summarization task in SmartBench.

L.

1.

W

Evaluation Dimensions:

Coherence: Check whether the continuation naturally connects with the preceding text, maintaining a consistent
theme and context, while avoiding abrupt shifts or the introduction of irrelevant information.

Consistency: Assess whether the continuation aligns with the style, tone, and character traits established in the
preceding text, ensuring a unified voice throughout the narrative or discussion.

Creativity: Evaluate whether the continuation demonstrates novel ideas or interesting plot developments while
maintaining coherence and consistency, rather than simply repeating existing information.

Language Quality: Analyze whether the language in the continuation is clear, fluent, and free of grammatical,
spelling, or punctuation errors. It should also use rich vocabulary and well-structured sentences to enhance readability
and appeal.

Scoring Criteria:

Compare the Al assistant's response with the reference answer, identifying any shortcomings in the Al's response and
providing further explanation.

Evaluate the Al assistant's response across the different dimensions, assigning a score of 1 to 10 for each dimension.
Based on the evaluation of each dimension, provide an overall score of 1 to 10 for the Al assistant's response.

Your scoring should be as strict as possible. In general, the higher the quality of the Al assistant's response, the higher
the score.

v'When the Al assistant's answer exhibits obvious logical gaps, severe deviation from the topic, or contains a large

amount of irrelevant information, the total score must be 1 to 2 points;

v'When the Al assistant's answer does not severely deviate from the topic but is of low quality, failing to effectively

continue the style or plot of the preceding text, the total score is 3 to 4 points;

v'When the Al assistant's answer basically meets the requirements of coherence and consistency, but performs poorly in

creativity and/or language quality, the total score can be 5 to 6 points;

v'When the Al assistant's answer quality is similar to the reference answer, performing well in all dimensions, the total

score is 7 to 8 points;

v'Only when the Al assistant's answer quality significantly surpasses the reference answer, perfectly continuing the

preceding text and excelling in creativity and language quality, can it receive 9 to 10 points.

Figure 17: Evaluation Dimension & Scoring Standard (in English) for the text continuation task.
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