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蒙特卡洛算法的优缺点 

优点：免模型策略，通过多次采样产生多条轨迹近似期望，克服了
模型未知给策略造成的困难。 

缺点：每次需要执行一条完整的轨迹(trajectory)，在当前轨迹完成后
得到最终的折扣奖励才能对之前轨迹的每个step进行策略更新，无
法在进行一个step后就实时更新策略。 
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时序差分算法 

Example: 从纽约开车到亚特兰大 

NYC Atlanta 

Estimate：1000min 

NYC DC Atlanta 

Actual:300min Estimate：600min 

Prediction 

Target 
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时序差分算法 

G = R + γ·R1+ γ2 ·R2+ γ3 ·R3+ γ4 ·R4+ … 

 

 

 

 

Gt = Rt + γ·Rt+1+ γ2 ·Rt+2+ γ3 ·Rt+3+ γ4 ·Rt+4+ … 

γ· (Rt+1+ γ ·Rt+2+ γ2 ·Rt+3+ γ3 ·Rt+4+ …) = Gt+1 

Gt = Rt + γ · Gt+1 

Gt = Rt + γ · Gt+1 

V(st; π )  =  E(Gt|st) 

+ 

E(Rt) + γ · E(Gt+1 |st)   E(Rt) + γ · V(St+1  ; π ) 

                 ≈≈ rt  + γ · V(st+1  ; π )  

TD Target 

Prediction 
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时序差分算法 

TD Error(𝛿𝑠) 
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时序差分算法  VS  蒙特卡洛算法 
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时序差分算法  VS  蒙特卡洛算法 
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时序差分算法  VS  蒙特卡洛算法 
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SARSA算法 

SARSA:  state-action-reward-state-action 

 

Use (st  ,at ,rt , st+1 ,at+1) for updating Q-function 

V(st)：给定状态st, 后续整体trajectory总回报的期望值 

 

Q(st, at)：给定状态st, 采取动作at,后续整体trajectory总回报的期望值 
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SARSA算法 

折扣回报推导公式：Gt = Rt + γ · Gt+1 

Gt = Rt + γ · Gt+1 

Q(st ,at; π )  =  E(Gt|st, at) 

+ 

E(Rt + γ · Gt+1 |st , at )   E(Rt + γ · Q(St+1 ,At+1 ))  

                 ≈≈ rt  + γ · Q(st+1 ,at+1 ; π )  

Prediction 

TD Target 

算法更新步骤 

 

(1) 处于当前状态st, 按照策略π执行动作at,  

得到奖励rt, 状态转移为st+1 

 

(2) 按照策略π执行动作at+1 

 

(3) TD target: yt = rt + γ · Qπ(st+1, at+1) 

 

(4) TD error: δt = yt  - Qπ(st, at)  

 

(5) Update: Qπ(st, at)   Qπ(st, at)  + α · δt 
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SARSA算法 

TD算法： 
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multi-step TD 

NYC Atlanta 

Estimate：1000min 

NYC DC Atlanta 

Actual:300min Estimate：600min 

NYC DC Atlanta 

Actual:300min Estimate：200min 

Columbia 

Actual:400min 
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multi-step TD 

Multi-step  Discount Reward:  Gt =  𝑦𝑖𝑚−1
𝑖=0 Rt+i + γm · Gt+m 

    

One-step TD target for Sarsa: 

 yt = rt + γ · Qπ(st+1, at+1) 

 

 

 

m-step TD target for Sarsa: 

 yt =  𝑦𝑖𝑚−1
𝑖=0 rt+i + γm · Qπ(st+m, at+m) 
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Forward-view TD(λ) 
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Forward-view TD(λ) 
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Forward-view TD(λ) 
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Backward-view TD(λ) 
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Backward-view TD(λ) 

When λ == 1 

Online-update 

Offline-update 
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Backward-view TD(λ) 
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Backward-view TD(λ) 

Backward-TD(λ) ==？ Forward-TD(λ) 
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Sarsa(λ) 

Eligibility trace in TD(λ) Eligibility trace in Sarsa(λ) 

TD target: yt = rt + λ · Qπ(st+1, at+1) 

 

TD error: δt = yt  - Qπ(st, at)  

 

Update: Qπ(st, at)   Qπ(st, at)  + α · δt 

Update in Sarsa Update in Sarsa(λ) 

TD target: yt = rt + λ · Qπ(st+1, at+1) 

 

TD error: δt = yt  - Qπ(st, at)  

 

Update: Qπ(st, at)   Qπ(st, at)  + α · δt · Et(s,a) 
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Sarsa(λ) 



THANK YOU 


