Collaborative Multi-Mode Pruning for Vision-Language Models

Supplementary Material

In this document, we additionally provide the overall
algorithm of our CoMP method in Sec. A, detailed descrip-
tions of the datasets and evaluation metrics in Sec. B, more
implementation details in Sec. C, detailed description of
dimension mapping for parameter pruning in Sec. D, and
additional experimental results in Sec. E. Specifically, we
evaluate real-world inference latency in Sec. E.1, demon-
strate contributions of difference modes in Sec. E.2, in-
clude more ablations on hyperparameters in Sec. E.3, multi-
seed statistical results in Sec. E.4, video-text performance
in Sec. E.5, further validation of orthogonality to single-
mode pruning in Sec. E.6 and discussion on computational
overhead in Sec. E.7. Besides, we provide supplementary
observations on the inconsistency between parameter and
token importance in Sec. E.8.

A. Overall Algorithm of CoMP

The overall workflow of our proposed CoMP is summarized
in Algorithm 1. Lines 13 ~ 30 describe the pipeline of inner
loop as shown in Fig. 3a, pruning parameters and tokens
based on importance scores calculated by the CIM module.
Lines 8 ~ 44 depict the pipeline of outer loop as displayed in
Fig. 3a, by periodically shifting pruning modes with random
exploration and historical information. Notably, Z training
steps are performed between mode shifting. In the parameter
pruning mode, this interval is evenly divided into six sub-
intervals 7 =Z /6. For each of the first five sub-intervals, we
accumulate parameter importance scores over the J steps
to ensure training stability, and then uniformly decay the
mask values M? from 1 to 0, by following the UPop [16]
framework. In the final J steps, only parameter updates are
performed to enable model recovery.

B. Detailed Description of Datasets and Evalua-
tion Metrics

For task-specific VLMs, we primarily evaluate our pro-
posed method on four widely used public datasets, including
NLVR2 [18], COCO [10], Flickr30K [25] and VQAV?2 [6].
We also include experiments on the MSR-VTT [23] dataset
in this document. For LLaVA, we further assess methods
on six widely adopted image understanding benchmarks,
including MME [5], MMBench [12], GQA [7], TextVQA
[17], VQAV2 [6] and POPE [9]. In addition, the pruning
is conducted through supervised fine-tuning (SFT) on the
official 665K instruction data [11] (denoted as Mix665K).

NLVR2. The NLVR?2 [18] dataset is designed for the ad-
vancement of joint reasoning over natural language and im-

ages. It contains 29,680 sentences and 127,502 real-world
images, which are combined to form 107,292 examples.
Each example consists of a caption text paired with two
images, and the task is to determine whether the caption
accurately describes both images. The overall examples
are divided into training, development, public test and un-
released test sets, which contain 86,373, 6,982, 6,967 and
6,970 examples, respectively. We report the accuracy on the
development set (Dev. Acc.) and the public test set (Test
Acc.) as the evaluation metric.

COCO. The COCO [10] dataset is a widely used benchmark
that facilitates multiple tasks by promoting the scene under-
standing capability. Each image is annotated with 5 captions.
In our work, by following [8], we adopt the Karpathy split
for both image-text retrieval and image captioning tasks, i.e.
113K, 5K and 5K images for training, validation and test,
respectively. In the image-text retrieval task, as the goal
is to retrieve the most relevant image/text given an input
query, we report the top-1/-5 recall (R@1/5) as the evalua-
tion metric. In the image captioning task, as this task aims
to generate a descriptive sentence that accurately reflects the
visual content of a given image, we report CIDEr [19] and
SPICE [1] as the evaluation metrics. Concretely, CIDEr [19]
evaluates the quality of the generated captions by measuring
their consensus with multiple reference sentences. SPICE
[1] simulates the human judgment process by comparing the
semantic propositional content.

Flickr30K. The Flickr30K [25] dataset is originally de-
signed for visual denotation. We also adopt the Karpathy
split on the image-text retrieval task and report the top-1/-5
recall (R@1/5) metrics for evaluation. The training, val-
idation and test sets consist of 29K, 1K and 1K images,
respectively, where each image has 5 captions.

VQAv2. The VQAV2 [6] dataset is curated for the visual
question answering task. Given an image and a question, this
task encourages the model to jointly understand and reason
over all information and generate a short answer. For the
BLIP model, by following [8], we adopt the split consisting
of 123K images and 658K questions for training, and 81K
images and 448K questions for testing. We report accuracy
on both the development (Test-dev) and standard (Test-std)
splits of the test set. For the LLaVA model, by following
[11], we conduct zero-shot evaluation and report accuracy on
the development split of the test set. All metrics are obtained
through the official evaluation website.

MSR-VTT. The MSR-VTT [23] dataset is a large-scale
video description benchmark with comprehensive categories



Algorithm 1: Collaborative Multi-Mode Pruning (CoMP)

Input: Uncompressed VLM F(-|W) in full parameters W with L layers, loss function £, target FLOPs TF, pruning modes B,
probability for exploratlon p, interval steps Z between mode shifting, tralmng dataset Dyrain, and validation dataset Dyar.
Output: Pruned model F(-|W, 6%, Ht) with parameters W and thresholds 6%, c9t for token pruning.

1 # Initialize model with parameter masks MP and token thresholds 6,6/ for pruning
2 F+ F(|W,MP?,0,,07)

3 MP+ 1 # Initialize parameter pruning masks to 0

4 J<«TI/6 # Interval between parameter pruning mask updates

5 # Initialize the MPS module. Elements of © correspond to Q{f,ﬁlpﬁ{,’,@{,,@l” in order

6 © « {0,0,0,0,0}, R + {0,0,0,0,0}, T «+ {0,0,0,0,0}, m + 0,7 < 0

7 CA, CF + Evaluate(F,Dya) # Initialize accuracy CA and FLOPs CF

s while CF' > TF do

9 S? «+ 0 # Reset the accumulated parameter importance

10 # Conduct the current pruning mode B,, by adjusting the threshold

11 Om +— O +AO,,, T+ T+1

12 # Optimize the model for 7 steps at current stage

13 fori <+ 1toZ do

14 (X°,Y) < Sample(Dyain) # Sample data from the training set

15 for ! < 1to L do

16 # Run layer-wise forward propagation with partially masked parameters

17 X' FUXTHWE MP)

18 # Calculate the self-corrected token importance by CIM

19 St CIT(XY)

20 # Perform layer-wise token pruning with 0 € {05,0;}

21 M 1S > 0'), X!+ X' o MY

2 if B, € {BY, B}, B2} then

23 # Follow the pruning framework in [16]: accumulate importance every J steps
and uniformly decay the mask to 0 for stability.

24 8P + S + CIP(S!,W,X) # Calculate token-weighted parameter importance by CIM

25 ifi % J = 0 then

26 MP +1(S"” > 6°) # Select parameters to prune with 07 € {63,067, 0%}

27 # Decay the mask to 0 in 5J steps; the last J steps perform recovery only

28 MP — MP? 4+ (1-4/(5J))(1 — MP)

29 S'” «+ 0 # Reset the accumulated parameter importance

30 W« W -VwL(XEY) # Calculate loss and update parameters

31 LA < CA,LF + CF # Record accuracy and FLOPs at previous stage

32 CA, CF < Evaluate(F,Dyy) # Re-evaluate current accuracy and FLOPs

33 # Calculate the pruning cost at current stage

34 Avwal_acc < LA — CA, AFLOPs <— LF — CF, r < Aval_acc/ AFLOPs

35 Iy < T —Tm # Get the interval since last execution of B

36 Rm  Get_cost_with_history(Rm,r, [m) # Update pruning cost with Eg. (10)

37 Tm < T # Update the pruning stage where B, is last performed

38 # Shift mode by random exploration and historical information

39 if Sample_from_uniform() < p then

40 # Select a pruning mode randomly according to Eg. (9)

41 00, P1, P2, p3, pa < Get_probability (T, T)

42 m < Random_choice(Indices(B), prob = {po, p1, p2, p3, pa})

43 else

44 ‘ m + argmin(R) # Select a priority pruning mode according to pruning cost

s W WoMP # Completely prune parameters according to the parameter mask
a6 0% < O3, 0! + Oy
47 return F(-|W, 6%, 61)




Table A. Training and testing configurations for pruning BLIP, CLIP and LLaVA models on various vision-language tasks. ‘Reasoning’,
‘Retrieval’, ‘Captioning’, “VQA’, ‘Und’ denote the visual reasoning task, the image-text retrieval task, the image captioning task, the
visual question answering task and the image understanding task, respectively. Ri_,t and Rr_,1 denote the recall for image-to-text and
text-to-image retrieval, respectively. —Val_Loss denotes the negative of the loss on validation set. ‘-’ indicates that the setting is not applied

to the corresponding task.

BLIP-Reasoning BLIP-Retrieval

Configurations

BLIP-Captioning BLIP-VQA

CLIP-Retrieval LLaVA-Und

NLVR2 [18] COCO[10] Flickr30K [25] COCO [10] VQAV2 [6] COCO [10] Flickr30K [25] Mix665K [11]
Train batch size 32 64 16 64 16 16 16 32
Test batch size 64 64 32 64 16 32 32 1
Train epochs 30 10 18 9 2 10 10 1
Learning rate 3e-6 le-7 le-7 le-5 Se-6 5e-6 Se-6 2e-5
Step size Sp 0.02 0.02 0.02 0.02 - 0.01 0.01 0.0005
Step size St 0.4 0.4 0.4 0.2 - 0.2 0.2 0.02/0.01
Interval 7 300 300 300 300 - 300 150 18
Metric val_acc Dev. Acc. (Ri—1@1 + R7_,1@1)/2 (SPICE+CIDEr)/2 - (Ri—s1@1 + R7,1@1)/2  —Val_Loss
Weight Decay 0.05 0.2 0

Table B. Configurations of the models for multiple tasks. * indicates two images share one vision transformer in a single forward propagation

during inference.

Task Input Vision Transformer Language Transformer
resolution Number Layers Width Heads Intermediate Number Layers Width Heads Intermediate
BLIP-Reasoning 384x384 2% 12 768 12 3072 1 12 768 12 3072
BLIP-Retrieval 384384 1 12 768 12 3072 1 12 768 12 3072
BLIP-Captioning 384384 1 12 768 12 3072 1 12 768 12 3072
BLIP-VQA 480x480 1 12 768 12 3072 2 12 768 12 3072
CLIP-Retrieval 336336 1 24 1024 16 4096 1 12 768 12 3072
LLaVA-Image Understanding  336x336 1 24 1024 16 4096 1 32 4096 32 11008
. |8 MMBench. The MMBench [12] dataset provides a balanced
&> 5 and comprehensive evaluation of model capabilities across
= . . . . .
a g T | = three hierarchical levels. It consists of 3,217 multiple-choice
5 b= ok;en [ . > I . . ..
. 3 = = i = 3 0 questions, with the dataset split into development and test
o0 = =i . .
E7E "= = O subsets at a 4:6 ratio. By following [11], we report the
2 . . . .
g m accuracy on the development set by submitting predictions

Figure A. Illustration of extending CoMP to the LLaVA-style ar-
chitecture. We perform pruning in the LLM component, including
pruning of vision tokens, language tokens and parameters, since
this part accounts for more than 95% of the overall FLOPs.

and varied video content. It contains 10K video clips, each
paired with 20 human-annotated textual descriptions. We
follow the evaluation protocol of the BLIP model [8] to
perform zero-shot video-text retrieval and report the top-1/-5
recall (R@1/5) metrics on the 1K test split.

MME. The MME [5] dataset assesses a model’s perception
and cognition capabilities. It consists of 14 sub-tasks with
2,000 questions for perception and 800 for cognition, where
each image is associated with two binary (Yes/No) queries.
By following existing works [20, 22, 24], we report the
summation of scores on both capabilities. For the average
score in Tab. 3, the summation is normalized by dividing by
2,800, which corresponds to the full score.

to the official evaluation server.

GQA. The GQA [7] dataset targets visual understanding and
reasoning capabilities in complex real-world scenarios. It
contains binary and open queries across real-world reasoning,
scene understanding, and compositional question answering.
In line with the compared methods, we perform evaluation
on the ‘testdev’ subset from [11], which contains 12,578
questions, and report the standard accuracy.

TextVQA. The TextVQA [17] dataset assesses a model’s
ability to understand and reason over text present within
images. The benchmark requires the model to read tex-
tual content from images and answer associated open-ended
questions. We report accuracy on the validation split, which
comprises 5,000 image-question pairs.

POPE. The POPE [9] dataset evaluates the object hallucina-
tion of models. It is built upon 500 images selected from the
COCO [10] dataset. For each image, a polling-based query
with 6 questions is performed, organized into three subsets
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Figure B. Illustration of the dimension mapping for parameter pruning in FFN (Left) and MHA (Right).

Cross-Modal —>

Vision

0%

Remaining FLOPs B Vision Token Language Token
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Table C. Comparison of GFLOPs, Latency (ms per image) and
Speedup Ratio across various pruning methods on BLIP using
NLVR?2 dataset at a pruning ratio of 0.85. Best results are high-
lighted in bold.

Method | GFLOPs  Latency |  Speedup Ratio 1
Uncompressed 132.54 4.85 1.00x
UPop [16] 20.01 2.61 1.86x
MADTP [2] 20.57 1.27 3.82x
CoMP (Ours) 20.26 1.25 3.85x

based on different sampling strategies: random, common,
and adversarial. By following [1 1], we report the average F1
score across all three subsets.

Mix665K. The Mix665K [11] data is a mixed collection
derived from multiple benchmarks to comprehensively en-
hance the model’s capabilities. It comprises 665K im-
age—conversation pairs and serves as the official training
set for LLaVA’s supervised fine-tuning process.

C. Detailed Implementation Details

To evaluate the effectiveness of our method, we compress
the BLIP [8] and CLIP [15] models fine-tuned for multiple
downstream tasks, by following [16] and [2]. We further
extend our methods to the LLaVA-v1.5-7B model. The
training and testing configurations are summarized in Tab. A.
We also report the GFLOPs/TFLOPs of the model during
inference, of which the corresponding configurations are
summarized in Tab. B.

Our collaborative pruning method builds upon the exist-
ing parameter and token pruning frameworks [2, 16, 22],
and the multi-mode progressive pruning is achieved by ad-
justing the corresponding hyperparameters (i.e. to generate
the A©,, in Algorithm 1). Specifically, we utilize the pa-
rameter pruning framework from UPop [16] and, at each
stage, increase its parameter reduction ratio by a step size
of Sp for parameter pruning. Meanwhile for token prun-

10.0%

«— Language —

5.0% 8.3%

65.3% 84.5% 100%
Language Param. Cross-Modal Param.

Vision Param.

BLIP model, evaluated on the NLVR2 dataset at a pruning ratio of 0.85.

Table D. Ablation results of the random exploration ratio p on BLIP
using NLVR?2 dataset at a pruning ratio of 0.8. The default setting
is underlined.

p ‘ Dev. Acc.  Test Acc. ‘ GFLOPs
0.1 78.70 79.08 26.00
0.2 79.23 79.62 25.97
0.3 79.50 79.76 25.95
0.4 78.79 79.55 26.68

ing, we adopt the MADTP [2] framework for BLIP/CLIP,
and progressively adjust the temperature it defines via a
step size of Sy. Notably, since MADTP is not suitable for
LLaVA, we instead use the PDrop [22] framework, adjusting
its token ratio hyperparameter for pruning. Given that lan-
guage tokens are far fewer than vision tokens, we set Sy to
0.02/0.01 for vision/language tokens, respectively, as shown
in Tab. A. Pruning is conducted simultaneously with model
optimization. Throughout all ‘Train epochs’, we apply our
proposed CoMP method to progressively prune the model
until reaching the target FLOPs, after which we fix the prun-
ing configuration and fine-tune the pruned model to recover
its performance.

In addition, we set p = 0.2, 7 = 5 in Eq. (9) for random
exploration, and A\g = 0.4, I;,nx = b for historical informa-
tion in the MPS module. These hyperparameters are fixed
across all experiments, and ablation studies are provided
in Sec. E.3.

For BLIP/CLIP, all experiments are conducted on 2
NVIDIA A800 GPUs. By following the training settings of
[8] and [15], we adopt the AdamW [14] optimizer, along
with a cosine learning rate scheduler [13] and random data
augmentation [3]. We adopt the task-specific evaluation met-
ric on the validation subset to compute val_acc, as defined
in Eq. (8). For tasks with multiple metrics, we utilize a sim-
ple average of the primary metrics, with details provided
in Tab. A. Alternatively, max-normalization may be prefer-
able for metrics with varying scales. For LLaVA, given



Table E. Ablation results of the decay factor A (parameterized by
Ao and Iiax) on BLIP using NLVR2 dataset at a pruning ratio of
0.8. The default setting is underlined.

Setting Dev.  Test .
A0 Imax Formulation of A Acc.  Acc. GFLOPs
03 1 A=0.3 79.07 79.03 | 26.51
04 1 A=04 79.18 79.33 | 2593
05 1 X=0.5 78.75 79.02 | 2591
04 2 A=max(0.4—0.20(I,,—1),0) | 78.77 78.79 | 26.32
04 4 A=max(0.4—0.10(I,,—1),0) | 79.35 79.45 | 26.31
04 5 A=max(0.4—0.08(I;,—1),0) | 79.23 79.62 | 25.97
04 6 A=max(0.4—0.07(I;,—1),0) | 79.25 79.61 26.19
04 8 A=max(0.4—0.05(I;,—1),0) | 79.12 7945 | 26.33

its architectural characteristics, we collaboratively prune
the vision tokens, language tokens and parameters in the
LLM component, as presented in Fig. A. A one-epoch SFT
is performed on 8 NVIDIA A800 GPUs, with all settings
consistent with the uncompressed model [11]. Due to the
abscence of validation set, we uniformly sample 3K exam-
ples from the full 665K training set for validation and adopt
the negative loss (denoted as ‘—Val_Loss’) as a proxy for
val_acc.

D. Dimension Mapping for Parameter Pruning

Fig. B illustrates the detailed dimension mapping process in
parameter pruning. In the FFN module, all operations fol-
low the standard per-channel definition described in Sec. 3.
For the MHA module, pruning is performed in a head-wise
manner, i.e., all channels within a head are pruned simulta-
neously to preserve parallelism after compression. Taking
the h-th head as an example, this requires that the mask val-
ues within the head remain identical, which can be formally
expressed as:

D _ 14 _ _ 14
M(h—l)d;ﬁ-l _M(h—l)dk+2_"‘_Mhdk' €))]
Meanwhile, the prunable units are reduced from D channels
to H heads. For each unit, its importance score is calculated
as the average of the channel-level importance scores within

the corresponding head:

1 hdy,
SP=— > Sk @)
ki (h—1)de+1

Furthermore, in our CIM module, the mask MP? is trans-
ferred from the channel dimension to the attention head
dimension, resulting in MP as shown in Eq. (7), where
M} =M}, .

Table F. Ablation results of the interval steps Z on BLIP using the
NLVR?2 dataset at a pruning ratio of 0.8. The default setting is
underlined.

z ‘ Dev. Acc.  Test Acc. ‘ GFLOPs
240 79.42 79.25 26.50
300 79.23 79.62 25.97
360 79.09 79.71 26.19

Table G. Ablation results of 7 in Eq. (9) on BLIP using the NLVR2
dataset at a pruning ratio of 0.8. The default setting is underlined.

T ‘ Dev. Acc.  Test Acc. ‘ GFLOPs

1 79.30 79.69 26.38
5 79.23 79.62 25.97
10 79.12 79.49 26.68

E. More Experimental Results and Analysis

E.1. Real-World Inference Latency

CoMP employs a structured pruning scheme, which is widely
recognized for its ease of model deployment without requir-
ing hardware-specific adaptations [16, 21]. To demonstrate
the real-world efficiency of CoOMP, we report the inference la-
tency and speedup ratio on a single RTX 4090 GPU in Tab. C.
On BLIP-NLVR2 with a FLOPs pruning ratio of 0.85, CoMP
achieves a 3.85x speedup while maintaining state-of-the-art
accuracy, as reported in Tab. 1.

E.2. Effect of Distinct Pruning Modes

To demonstrate the overall effect of collaborative pruning,
Fig. C presents the FLOPs reduction contributed by the five
pruning modes on BLIP-NLVR2 at a pruning ratio of 0.85.
For instance, in the full model (i.e. 100% FLOPs), the vision
branch accounts for 65.3% of the total computation, where
vision parameter pruning and vision token pruning contribute
FLOPs reductions of 10.0% and 44.9%, respectively.

E.3. Additional Ablations Results

On Random Exploration Ratio p. We ablate the random
exploration ratio p in the MPS module on BLIP using the
NLVR?2 dataset at a pruning ratio of 0.8. As Tab. D shows,
the best performance is achieved when p is set between
0.2 and 0.3. Intuitively, a small p constrains the model’s
exploration capability, potentially leading to stuck in sub-
optimal pruning modes. Conversely, an excessively large p
may degrade the overall performance with unstable pruning
process. The default value of 0.2 represents a balanced trade-
off and consistently yields competitive results.

On Decay Factor A\. The design of A in Eq. (10) aims to
leverage historical information while appropriately discount-
ing the outdated contributions. That means, if a pruning
mode has not been performed for a long time, its past cost



Table H. Comparison of Dev./Test Acc. (%), R@1/5 (%) and GFLOPs by CoMP and MADTP on BLIP for NLVR2 visual reasoning and
COCO image-text retrieval tasks. Reported as mean = std over 5 seeds. The best results are highlighted in bold.

NLVR2-Reasoning ‘

COCO-Retrieval

Method 1I-T T—I
‘ Dev. Acc. Test Acc. GFLOPs ‘ R@1 R@5 ‘ R@I R@5 ‘ GFLOPs
MADTP [2] 77.16+0.57 77.64+0.47 | 26.774+0.23 | 74.38+0.32 91.50+0.24 | 56.284+0.33 80.74+0.13 | 30.0440.44
CoMP (Ours) | 79.13+0.24 79.67+0.28 | 26.334+0.38 | 75.96+0.27 92.54+0.13 | 57.32+0.31 81.4440.30 | 29.2440.32

Table I. Comparison of R@1/5 (%) and GFLOPs for BLIP on MSR-
VTT dataset for the zero-shot video-text retrieval task. The best
results are highlighted in bold.

Table J. Comparison of Dev./Test Acc. (%) and GFLOPs by
CoMP with different parameter pruning frameworks on BLIP using
NLVR2 dataset. The best results are highlighted in bold.

Pruning | Pruning V=T T—V . Pruning | Dev.  Test .
Method 1 'Node | Ratio |R@1 R@S ‘ R@I R@5 ‘GFLOPS Method ‘ Ratio | Ace. Ace. | CTLOPS
Uncompressed / / 35.8 59.7 | 433 655 | 7334 CoMP w/ UPop [16] 0.8 79.23 79.62| 2597
UPop [16] P 0.7 19.1 37.3 240 422 | 2562 CoMP w/ Isomorphic Pruning [4] 0.8 79.09 79.62| 26.53
2
worn Tl u s e e
. . : . : ) CoMP w/ Isomorphic Pruning [4] | 0.85 |77.23 77.75| 19.83
801 (10:6,79.62) . . . .
P S S e’ S Ly e S cess does not exceed that of fine-tuning while still enabling
) (74,7949 @61, 7943 sufficient recovery after conducting each pruning mode.
>
(34.7,178.6)
‘§ 781 (8.1.78:44) On Softmax Temperature 7. In Eq. (9), the temperature 7
g modulates the distribution over the stage intervals of modes
% w/o MPS since their last execution. As reported in Tab. G, our method
=761 w/ MPS exhibits low sensitivity to this . Accordingly, we fix 7 =5
| | | | | | for all experiments in this work.
5 10 15 20 25 30 35 40

Parameter Pruning Ratio (%)

Figure D. Comparison of test accuracy with (w/) and without (w/0)
the proposed MPS module on NLVR2 at an overall FLOPs pruning
ratio of 0.8.

information should be diminished when guiding subsequent
mode selection. To validate this, we conduct a two-step
ablation study using BLIP on the NLVR2 dataset, as shown
in Tab. E. Specifically, we first fix A as a constant to intro-
duce static historical weighting, where A = 0.4 yields the
best performance, and this value is adopted as the initial
weight Ag in the decaying formulation. Next, we incorporate
the linear decay mechanism as in Eq. (10), where histori-
cal information beyond I;,,x stages is no longer considered.
Empirically, setting I nax = 5 provides a favorable trade-off.
These results suggest that incorporating historical informa-
tion can stabilize the pruning process, but its effect should
be limited to a reasonable temporal window, thus avoiding
reliance on excessively old data.

On Interval Steps Z. The interval Z between mode shifting
directly determines the duration of the pruning process. As
shown in Tab. F, our method is relatively insensitive to this
hyperparameter. In practice, we set Z empirically according
to the model size, ensuring that the cost of pruning pro-

On Additional Effect of MPS. It’s worth noting that the
proposed MPS module not only facilitates shifting between
pruning modes but also enables adaptively adjusting pruning
ratios for parameter and token pruning, under a fixed overall
budget of FLOPs. To further evaluate its effectiveness, we
compare MPS to the baseline that manually adopts fixed
parameter pruning ratios. As illustrated in Fig. D, within
the same overall budget of FLOPs, MPS consistently out-
performs the counterparts adopting distinct fixed pruning
ratios, indicating its superior capability in adaptively adjust-
ing pruning ratios for distinct pruning modes. The results
also imply that in the context of multi-mode pruning, the
ultimate performance is influenced not only by the global
allocation of parameter and token pruning ratios, but also by
the execution order of distinct pruning modes, for which our
method provides a promising solution.

E.4. Statistical Significance

We evaluate the stability and statistical significance of our
method using the BLIP model on the visual reasoning and
image-text retrieval tasks. Specifically, we compare our pro-
posed CoMP with the second-best baseline MADTP [2],
where each method is evaluated over 5 runs with different
random seeds. As shown in Tab. H, CoMP consistently
achieves higher average performance (e.g. an average gain
of 2.03% and 1.04% in NLVR2 Test Acc. and COCO im-
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Figure E. Visualization of more examples illustrating inconsistency between parameter importance and token importance in the visual
encoder of BLIP. Each example presents, from left to right: (1) the original image; (2) the remaining tokens after token pruning at layer,,
along with the tokens that contribute most to parameter importance (blue regions), where the overlapping tokens are indicated by red boxes;
(3) the heatmap of parameter contributions to token importance at layer,, with the least important parameters (to be pruned by parameter

pruning) highlighted by red boxes.

age R@]1, respectively) while exhibiting lower standard de-
viation across most metrics. Furthermore, paired signifi-
cance tests indicate these gains are statistically significant
(p = 0.0004, 0.0025, 0.0076 for NLVR2 Test Acc., COCO
text R@1 and COCO image R@1, respectively).

E.S. Extended Evaluation on Video-based Tasks

We further validate the effectiveness of our method on video-
based vision-language tasks. By following the settings of
[8], we employ the BLIP models compressed on the COCO
dataset, as reported in Tab. 2, to perform zero-shot video-text
retrieval on the MSR-VTT [23] dataset. As shown in Tab. I,
our CoMP still consistently outperforms the compared meth-
ods, demonstrating the effectiveness and generalization abil-
ity of our method on video benchmarks.

E.6. Orthogonality to Single-Mode Pruning

Notably, CoMP adaptively schedules multiple pruning
modes to progressively achieve the target pruning ratio, op-
timizing the pruning process through cross-mode collab-
oration. This makes it orthogonal to existing importance

criteria-based single-mode pruning frameworks. Experi-
ments in Tab. 1 and Tab. 3 have shown its compatibility
with token pruning frameworks like MADTP [2] and PDrop
[22]. While for parameter pruning, we further incorporate
Isomorphic Pruning [4], which is originally developed for vi-
sion models, into CoMP by adapting it to the vision-language
setting. We evaluate this configuration on BLIP model using
NLVR?2 dataset, with all hyperparameters unchanged. As
shown in Tab. J, at a pruning ratio of 0.8, CoMP combined
with either parameter pruning framework achieves similar
test accuracy (79.62%). However, at a higher ratio of 0.85,
integrating Isomorphic Pruning leads to a notable accuracy
gain of 1.67%, owing to its advantage in preserving struc-
tural uniformity and mitigating over-pruning. These results
demonstrate the generalizability and flexibility of our CoMP
framework, and underscores its strong potential to further
reduce accuracy loss by combining with more advanced
single-mode pruning techniques.



E.7. Discussion on Computational Overhead

The CoMP framework introduces additional computational
overhead, primarily from the MPS module. Concretely,
the mode shifting at each pruning stage requires to re-
evaluate model performance on a validation set to compute
the Awval_acc term in Eq. (8), incurring extra time cost. To
reduce this cost, we adopt a reduced validation set: for small
datasets like NLVR2 [18], we keep the full official validation
set, while for the larger datasets like COCO [10], we uni-
formly sample a subset from the official validation set and
fix it. As a result, each re-evaluation tasks around 1 minute,
which is minor compared to the overall pruning and fine-
tuning time. For instance, at a pruning ratio of 0.8, MADTP
[2], UPop [16] and CoMP take 5.8h, 12.3h and 6.7h on two
GPUs, respectively, on the BLIP-NLVR2. We consider this
computational overhead generally affordable and acceptable,
especially in light of the 2.01% and 12.13% improvements
in test accuracy that CoMP achieves over these two counter-
parts.

E.8. More Examples of Importance Inconsistency

To further validate the observations introduced in Sec. 1,
we provide additional visualizations illustrating the incon-
sistency between parameter importance metric and token
importance metric. Concretely, we adopt the single-mode
importance metrics from UPop [16] and MADTP [2]. For
brevity in illustrating parameter behavior, we restrict the vi-
sualization to the grouped parameters in MHA, which serve
as a representative subset. As shown in the middle column of
each example in Fig. E, the tokens identified as important by
token pruning rarely coincide with those that contribute most
to parameter importance, exhibiting less than 30% overlap
(i.e. highlighted by red boxes). Meanwhile, the right column
of each example further demonstrates that parameters con-
sidered unimportant by parameter pruning (i.e. highlighted
by red boxes) still exert substantial influence on the computa-
tion of token importance, as evidenced by high values in the
heatmap. These findings indicate that the inconsistency be-
tween the two types of importance is widespread, for which
our method, especially the CIM module, provides an effec-
tive solution for mitigating such cross-mode interference.
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