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Abstract: With the advancement of artificial intelligence of things (AloT) technology and the enhancement of hard-
ware performance, convolutional neural network (CNN) models were increasingly introduced for inference in collab-
orative cloud-edge-end scenarios to satisfy real-time requirements of intelligent Al applications. To address the effi-
cient utilization of heterogeneous computing resources including CPUs, GPUs, NPUs, and FPGAs, an innovative task

scheduling system was proposed to support high-concurrency CNN model inference. The DeepSets model was em-
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ployed to extract features from tasks and environmental constraints, while the generalization capability of the Proxi-

mal Policy Optimization (PPO) algorithm was enhanced to achieve task scheduling decisions. Precise and efficient

task allocation was ensured in complex dynamic environments through this approach. The proposed system was de-

ployed on Kubernetes and Kosmos platforms, with comprehensive validation conducted across various heterogeneous

processing units, including high-performance servers, NVIDIA Jetson Xavier NX, and NVIDIA Jetson Nano devices.

Experimental results demonstrate that compared to existing scheduling algorithms, the proposed system improves per-

formance by 275.93% and increases resource utilization by 38.86%, significantly enhancing the efficiency and reli-

ability of cloud-edge computing frameworks and providing robust support for intelligent Al applications.

Key words: Cloud-edge-end collaboration, high concurrency, CNN, DeepSets, PPO generalization, heterogeneous re-

sources, task scheduling
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Algorithm 1: Training Algorithm

Input: Agent with DeepSets feature extractor and PPO algorithm, num_episodes, x tasks, max_time
for episode in range(num_episodes):
Initialize a new environment 'env' with x tasks, max_time as max_time, and time set to 0
Initialize total reward to 0
Initialize PPO storage buffers
while env.time <= env.max_time:
batch_states =[]
batch_actions =[]
batch_log probs =[]
batch_rewards = []
batch_dones =[]
for task in env.tasks:

if task.arrival time == env.time:

# Extract features using DeepSets feature extractor
state = Agent.feature_extractor(env.tasks)
# Select action using PPO policy
action, log_prob = Agent.select_action(state)
# Execute action: get server based on action
server = action_to_server(action)

# Perform environment step: allocate task to selected server
next_state, reward, done = env_step(task, server)
if reward !=-1:

# Store data for PPO optimization
batch_states.append(state)
batch_actions.append(action)
batch_log probs.append(log_prob)
batch_rewards.append(reward)
batch_dones.append(done)

# Update total reward
total_reward += reward
# PPO optimization step using the collected batch
Agent.optimize PPO(batch_states, batch_actions, batch_log probs, batch_rewards, batch_dones)
# Increment the time step of the environment
env.time += 1

# Update epsilon if used (for exploration purposes)
if Agent.epsilon > Agent.epsilon_min:
Agent.epsilon *= Agent.epsilon_decay

# Check if all tasks are done
if all(task.done for task in env.tasks):

# Log episodic results if needed
log_results(episode, total_reward, env)
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